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Mpu paspaboTke paboyeit nporpamMmmbl yyebHom gucunnauusl (Mogyns) 61.0.21 buotexHonorms B
OCHOBY MOJIOXEHbI:

1) #I'OC BO no HanpaBneHnto NoaroToBku (cneymanbHocTtn) 33.05.01 dapmauyms

YTBEPXAEHHbIA MUHNUCTEPCTBOM 06pa3oBaHua U Haykn PP «27» mapTta 2018 T.

2) Y4ebHbIn nnaH no cneumanbHocTM 33.05.01 Papmaums (ypoBeHb CheumannteTa),
HanpaeneHHocTn 02 3apaBooxpaHeHune (B ciepe obpalleHUs NeKapCTBEHHbIX CPeAcTB U ApYrux
TOBapPOB anTeyHoro acCopTUMEHTA)

yTBEPXAEHHbI y4yeHbIM coBeTom ®IBEOY BO TIrMY MuHsgpaBa Poccum «15»mas 2020 .,
MpoTokon Ne 4,

Pabouas nporpamma y4e6How aucumnauuel (mogyns) 61.0.21 buotexHonorna opobpeHa Ha

3aceflaHumn Kadeapsl hapmaymm

oT «d(? » jCCCU 20&0r. Mpotokon Ne /b -

3aBegytoLwmii Kageapoi JTro60Bb

Pabouas nporpamma yye6Hon gucumnnunuel (mogynsa) 61.0.21  BuoTexHonorus opobpeHa YMC
no cneynanbHoctn 33.05.01 dapmayma

207yr. Tpotokon Ne |/

Mpeacegatens YMC M. M. LiBeTkoBa
(.1.0))
Pa3paboTumku: /
JoueHT LW Kpbinb KOpuit Hukonaesny
(3aHMMaemMas 4O/MKHOCTb) (®.1.0)
LoueHT CtenaHoB Cepreit
BukTtoposuy

(3aHMMaemMast OKHOCTb) (®.1.0.)



2. BBOJHAA YACTbH

2.1. llesib 1 32324 ocBOeHHs AUCHUILIUHBI (MoayJisi)) B1.0.21 BuorexHosorus

Henwb ocBoenus yuedbnoit nucuuminabl b1.0.21  BuoTexHOMOTHS COCTOUT B OBJIAJCHHUH
3HaHUSMH O IIOJNIyYE€HUU C T[IOMOLIBI0 Makpo- M MHUKPOOPTraHM3MOB U IPOMBIIIJIEHHBIX
Onokaraan3aTopoB ((hepMEHTOB) JIEKAPCTBEHHBIX CPEICTB, a TaK)Ke MPUHIMIIAMH TEXHOJOTHH,
CBSI3aHHOM C HMCIIOJIb30BAaHHEM OHOJIOTHYECKUX CHCTEM, JKUBBIX OPTaHM3MOB MJIH UX MPOH3BOJHBIX
Il WU3TOTOBJIEHUS] WMJIM M3MEHEHHUs] MPOAYKTOB MJIM IMPOLECCOB C LENbI0 HX KOHKPETHOIO

HUCITIOJIb3OBAaHMA.

HpI/I 3TOM 3a0d4aAMHU JAUCIHTHUITIIMHBI ABJIAKOTCA:

- O6yLIeHI/Ie CTYACHTOB ACATCIIBHOCTU MPOBU30pA, UCXOAA M3 3HAHUA OCHOB MOJ'IeKy.]'I;IpHOfI
6I/IOJ'IOFI/II/I " M'CHETHUKU MPOAYLUEHTOB, COBEPILICHCTBOBAHUA IMPOU3BOACTBA METOAAMUA FeHETUYECKOU
HHXXCHCPUH U HH}KeHepHOﬁ OH3UMOJIOTHH, 3HAHUA q)YHHaMeHTaJ'IbeIX OCHOB METOAOB KOHTPOJIA
KaueCTBa U MOAJIMHHOCTU MIPECHapaToB, MOJTYyHACMbIX 6I/IOTeXHOJ'IOFI/ILIeCKI/IMI/I METOOAMU,

- (dopmupoBaHue y OOyHAIOIUXCS MPAKTHYECKUX YMEHHH W HaBBIKOB H3TOTOBJICHUS
6I/IOTeXHOJ'IOl"I/ILIeCKI/IX JICKAPCTBCHHLBIX NPCMapaToOB, OUCHKNU Ka4€CTBa CbIPbsA, NUTATCIIbBHBIX CPECH,
MOJIYNPOAYKTOB U LIEJIEBLIX IPOIYKTOB;

- BoIpaboTka y oOOydaromuxcs CrOCOOHOCTH TMPAaBWJIBHO OIEHUBAaTh COOTBETCTBHE
OMOTEXHOJIOrMYECKOro  mpou3BoiacTBa  npaBuiam  GMP,  cooTBeTcTBHEe  TpeOOBaHUSIM
JKOJIOTUYECKOI 0€30MacHOCTH, MPUMEHUTENLHO K UCTIOIB3YEMbIM Ha MPOU3BOACTBE OMOOObEKTAM -
MPOAYLIEHTAM U LeJIEBbIM NMPOAyKTaM. BripaboTka npaBUIBHON OPUEHTALIH IPU OLIEHKE KauecTBa
peKOM6I/IHaHTHbIX 66.]'IKOB KaK JICKAPCTBCHHBIX IMPENapaToOB.

2.2. Mecro yueOHol nuctumuuael (Monyiisi) b1.0.21 buorexHonorus B CTPyKType OCHOBHOH

oOpa3oBaTeNbHOH MpOrpaMMbl BhICIIEro oOpa3oBaHus 1o crneruanbHoctu  33.05.01
dapmanus (ypoBEeHb CrieLMANINTETa), HanpasieHHocTH 02 3npaBooxpaHeHue (B cepe odpameHus
JIEKapCTBEHHBIX CPE/ICTB M JPYTUX TOBAPOB ANITEUYHOI'O ACCOPTUMEHTA)

2.2.1. YueOnas nucumrmnHa (Monynib) b1.0.21  buorexHomorus oTHOCHTCS K 0a30BOH
YacTH [UCHMIUIMH 1O crneruanbHocTH 33.05.01 ®apmaius (ypoBeHb  CIIELMAIUTETA),
HanpasieHHocTH 02 3npaBooxpaHeHue (B cdepe oOpalieHus: JeKapCTBEHHBIX CPEACTB M APYTUX
TOBApOB ANTEYHOIO aCCOPTUMEHTA)

2.2.2. \nsa nzyueHus naHHoH yaeOHoH nuctmrmnasl (Moayisi) b1.0.21  buorexHonorus
HEOOXOIUMBI CIIENYIOIIUE 3HAaHWS, yYMEHHUS M HaBBIKM, (POpMHUpyEMBbIE MPEaIIeCTBYIOMUMU
IUCLUTUTHHAMH.

Bbuosorus

3HaHust: 001He 3aKOHOMEPHOCTH TPOUCXOXKIEHHUS] U PA3BUTHS JKU3HH, aHTPOIIOTEHE3 U OHTOTEHE3
YCJIOBCKA. 3aKOHbI I'CHCTUKHU U €€ 3HAYCHUC IJIs1 MCIOUIIUHBI, 3aKOHOMepHOCTI/I HACJICACTBECHHOCTHU
U U3MCHUYHUBOCTU.

yMeHI/IH: OIINCBIBATH U aHaJ'II/ISI/IpOBaTb COCTOAHUEC TCHECTHUYUCCKOI'O annapaTa paBJ'II/ILIHbIX KJICTOYHBIX
CTPYKTYp YeJIOBEKa.

HaBbIKI/I: I/ISYI'IGHI/IG HaCJICACTBCHHOCTH C IIOMOHIBKO LUHUTOICHETHYCCKOI'O, T'€HCAJIOTMYCCKOTO U
OJIM3HELIOBOIO METOIOB.

duszuxka

3HaHUS: OCHOBHbIE (PU3MUECKHE 3aKOHBbI (PYHKLHOHMPOBAHUS KJIETOK, OpPraHOB U CHCTEM
opraHusMa;, Ouodu3muecKue MeXaHM3Mbl (PYHKIIMOHHUPOBAHHS CEHCOPHBIX CHCTEM OpraHH3Ma;
TEOPETUYECKHE OCHOBbI HMH(POPMATHUKH, CTATUCTHKH, pacHpoCTpaHeHue uHpopMauuu B
MEIULUHCKUX 1 OMOJOrHYECKIX CHCTEMAX.



YMeHHs: TNPOBOAMT W  AHAIM3HUPOBATH JAHHBIE 3JIEKTPOPU3MONOTHYECKUX  HPUOOPHBIX
UCCJIEIOBAHU.

HaBbiki: OCHOBHBIMH MeTOfamMH (TIPUHLMIIAMH) OINpPENeIeHUsT MapaMeTpoB Onodu3muecKux
MPOLIECCOB, MPOUCXOISAIINX B OPraHU3ME; OCHOBHBIMH METOAMH MEIMLINHCKOW CTATUCTHKH.

Opranuyeckasi Xumust

3HaHUA: MEXaHU3MbI PETYJLUN BOAHO-COJIEBOTO U KHCIIOTHO-INEJIOYHOTO TOMEOCTa30B, POJb U
3HAa4YEeHHE MAaKpO- U MUKPO3JIEMEHTOB ISl 3[[0POBOTO OPraHU3Ma;, CTPOEHHE U POJIb OMOIIOTHYECKH
BAKHBIX OPraHMYECKHX COCOUHEHMH B TIOANEP)KAHMM TOMEOCTa3a OpraHu3Ma, 3Ha4YeHHE
Ouonornyeckn BaXXHBIX  BemecTB  (THo3upoB, KopepMeHTOB), peakuuii (OKHCICHUS,
BOCCTAHOBJICHHUS, AIIMJIMPOBAHUS), XUMHUYECKOW OCHOBBI AECHCTBUS (PEpPMEHTOB U KO(PEPMEHTOB
(HAZ, NAJIH u 1p.); OCHOBHbIE MEXaHH3MbI MEPEKHCHOrO OKHCIEHHS JIHIHIOB,
AHTUOKCUIAHTHOH CHCTEMBI.

YMeHHs: aHAJIM3UPOBATh JAHHBIE O COCTOSHHUHM BOJHO-MHUHEPAJBbHOTO M KHCJIOTHO-LIEIOYHOTO
roMeocTasa 3J0pOBOTO HYENIOBEKA; IPOTHO3MPOBATb HAMPABICHHE U PE3yJbTaT XUMHUYECKHX
NPEBpALICHIH B)KHBIX OPTAHUUECKUX COSTUHEHNH B OpraHM3Me 3I0POBOTO UEIOBEKA.

HaBbiki: OCHOBHBIMU MeTOAAaMH (IIPUHLIUIIAMH) OTPEAETICHUsI COAEPIKAaHNUE U AKTUBHOCTH BAYKHBIX
HEOPTraHMYECKUX U OPTaHMYECKUX BEIIECTB.

Mukpobuoaorus.

3HaHUS: OCHOBHBIE XapaKTEPUCTHKH MHKPOOPTaHU3MOB, OakTepui, BUPYCOB, MPOCTEHIINX U AP.;
pOJb B MATOJIOTHH, PAaCHPOCTPAHEHHOCTh WX B mpupoxpe. TOKCHHBI (3HOO- U 3K30-), HEepPMEHTHI
arpeccuu;, OCOOEHHOCTH BUPYCHBIX MH(EKIIMOHHBIX MPOIECCOB; OCHOBHBIE MOJIOKEHUST YUEHUsS 00
UMMyHHTeTE (cnenuduyeckie U Hecreu(puuecKue MeXaHU3Mbl 3aLHUTHI).

YMeHHs1: TPOBOANTh MHUKPOOHUOJIOTHYECKUH aHaIU3 MO JAHHBIM HCCIETOBAHUN OHOJIOTHYECKUX
KUIKOCTEH M TKaHEH, OomnpenensaTb HMMYHOJOTHYECKHH CTaTyC 3I0pOBOTO HYEJIOBEKa 110
pe3yJbTaTaM reMorpaMmabl.

HaBbiki: OCHOBaMH OLICHKH COCTOSIHHSI UMMYHHOH CHCTEMBI 37J0POBOTO YEJIOBEKA.

BbuoJjornueckass Xumus

3HaHUS. OCHOBHBbIE (PYHKI[MOHAJbHBIE CBOWMCTBA OHMOMOJEKYJ KJIETKH, CyOKJIETOUHBIX OPraHELT,
BAXKHEHIIME CBOWCTBA W MEXAHU3MBbI peryisiuuu MeTadonm3ma yrieBOIOB, JIUMHUAOB, OEJKOB,
AMUHOKHCIIOT, HYKJICOTHIIOB, OHOJIOTUYECKOE 3HAYEHWE BUTAMHHOB, OCHOBBI OMOIHEPTETHKH,
MOJIEKYJIAPHbIE ~ MEXaHWU3Mbl  OOpa3oBaHWsi  CyOCTpaTOB Al ~ MHUTOXOHAPHAIBHOTO U
BHEMUTOXOHJIPHAJILHOTO OKHUCJICHUsI, OCOOCHHOCTH MeTado/iu3Ma TMEeUeHH, CUCTEMbl KpPOBH,
HEPBHOMW, MBIIIEYHOH U JAp. CTPYKTYp OpPraHu3Ma, NPUHIUNBI OWOXUMHUYECKOTO aHaln3a,
IUAarHOCTUYECKOE 3HAUCHUE MTOKa3aTeNel KPOBU U MOYH Y 3J0POBOr0 YEJIOBEKA.

YMeHusi: aHaIU3UpPOBaTh MOJEKYJPHbIE MEXAaHU3Mbl TMOAAEP)KAHUS TOMEOCTa3a B 310POBOM
OpraHmu3Me; OOBSICHUTH CIOCOOBI 00€3BPEKUBAHUS TOKCHYECKHX BEIIECTB, OLEHUBATH JAHHBIE O
XUMHUYECKOM COCTaBe OWOJIOTHYECKHUX SKHIKOCTEH Uil XapaKTePUCTHKH HOPMBI M TMPU3HAKOB
00JIe3HHN.

HaBbiku: meromamu (TIPUHIOWIIAMU) OMNPENENICHUS XHMHYECKOTO COCTaBa OHOJOTHYECKHIX
JKUIKOCTEHN B KIIMHUYECKOM MeIUIIHHE.

duszuonorus

3HaHUS, 3aKOHOMEPHOCTU (DYHKIIMOHUPOBAHHUS OPTaHOB M CHCTEM OpPraHWU3Ma U MEXaHM3MBbI HX
peryJIMpOBaHUs, OCHOBHbBIEC 3aKOHbI OMOMEXAaHUKU U €€ 3HAYCHUs IJisi (apMaKOJOTHH, OCHOBHBIC
METOIbI UCCIICOBAHUS (PYHKIIMI OpraHu3Ma.

YMeHHs: OnpenessiTb OCHOBHBIE KOHCTAHTBI 'OMEOCTa3a OpPraHHW3Ma YeJIoBeKa Mo J1abopaTopHO-
WHCTPYMEHTAJIbHBIM JAHHBIM B HOPME.



HaBbikd: OCHOBHBIMU

npueMamMu

HUCCJIEAOBaHUI

HA  YEJIOBEKE,

METOAUYECCKUMU ITPUEMAMU OLICHKHU (I)YHKLII/IOHI/IpOBaHI/ISI OpTraHOB U CUCTEM OpraHU3MaA.

2.3. TpebGoBaHus K pe3yIbTaTaM OCBOeHHs y4eOHOH AucuHnInHbI (Moay.as) b1.0.21

BuorexHoJorus

Ocoenue nucrmrnabl (Moayisi) 51.0.21 buorexHosorust HanpasiIeHO Ha GOPMHUPOBAHNE

y 0Oy4Jaromuxcs CISAYIOMNX KOMITETEHLINH

HMHIukaTopbl MOCTHIKEHUS] YCTAHOBJIEHHBIX 00menpodeCCHOHATBHBIX KOMITETEHIINH

HaunmenoBaHnue kateropun

Koa n HaumeHoBanue

NuaaukaTopb! 10CTHKREHHS

(rpynmnbi) o01enpodgeccHoHaATbHOH o01enpodgeccHoHaAIbHOH
o6wmenpodeccHOHANbHBIX KOMIIETEHIIHH KOMIETEHIIHH
KOMHeTeHIIl/Iﬁ BbINNYCKHHKA
IIpodeccronanbrast OIIK-1. Crnocoben | MIK.OTIK-1;- nmpuMeHsieT OCHOBHBIE
METOMIONIOTUsl UCTIONB30BAaTh  OCHOBHBIE | OMOJOrHYECKHE METOMbI aHAIN3A TS

Oouonornyeckue, (QpU3NKO-
XUMHYECKHE,
MATEMATHYCCKUE MECTOAbI
st pa3paboTKy,
UCCJIEIOBAHUN U
HKCIEPTU3BI
JIEKAPCTBEHHBIX
HU3TrOTOBJICHUA
JIEKAPCTBEHHBIX
npenaparos

CPEncTB,

pa3paboTkw, UCCJICIOBAHUIMA u
SKCIIEPTU3BI JIGKAPCTBEHHBIX CPEICTB
U JIEKAPCTBEHHOTO PaCTHUTEIBHOTO
CBIPBSI

UK .OIIK-1,- npuMeHsieT OCHOBHBIE
(U3NKO-XUMHUECKUE U XUMHUYECKHE
METOABl aHauu3a sl pa3paboTKwy,

UCCJIENOBAHUN 51 SKCHEPTU3BI
JICKAPCTBCHHBIX CpEACTB,
JIEKapCTBEHHOT'O CBIpbsI u

OMONIOTHYeCKIX OOBEKTOB
UK OIIK-13- npuMeHsieT OCHOBHBIE

METO/IbI (PU3UKO-X UMHUYECKOTO
aHanu3a B U3TOTOBJIEHUU
JIEKapPCTBEHHBIX NPENapaToB

MK .OIIK-14- MIPUMEHSIET
MaTeMaTU4YeCcKHe METOJIbI u
OCYILECTBJISIET MaTeMaTUYECKYIO

00paboTKy HaHHBIX, MOJYYEHHBIX B
xome pa3paboTKU  JIEKapCTBEHHBIX
CPEACTB, a TakKKe WCCIEIOBAHUS U
SKCIIEPTU3BI JIEKAPCTBEHHBIX CPEICTB,
JIEKapCTBEHHOT'O CBIPBSI u
OMOJIOTHYECKIX OOBEKTOB

OCHOBOIIOJIararo MiuMu




2.4. XapakTepucTtuka npoeccroHanbHOM AeATeNbHOCTU BbINYCKHMUKA

2.4.1. NMpwn peanuszayuu gucuunnmuel (mogynsa) 61.0.21 buoTtexHonorus B CTPYKTYpe
OCHOBHOW 06pa3oBaTesibHON MporpamMmmbl BbiCWEro o6bpasoBaHMa Mo cneyuanbHocTn 33.05.01
®apmayua (ypoBeHb cneuuannTeTa), HanpasieHHocT 02 3apaBooxpaHeHune (B cepe obpalieHms
NEKapCTBEHHbIX CPeACTB M APYrux TOBapOB anTeyYHOro acCOPTUMEHTA) BbIMYCKHWKU TOTOBATCHA K
npoeccMoHanbHON  AeATEeNbHOCTW,  HampaBfeHHOW  Ha  OKasaHWe  KBalU(MUMPOBaHHOW
(hapmaL,eBTMYECKO MOMOLLYM HaceNeHnto, nauveHTaM MegULMHCKUX OpraHu3aunii, paboTsl, ycnyru
No [OBELEHWIO0 JIEKApCTBEHHbIX MNpenapaToB, MeAULWHCKUX  W3LeNunid, [LpYrux TOBapos,
paspeLlleHHbIX K OTNYCKY B anTeYHbIX OpraH13aunax, 40 KOHEYHOro noTpebuTens

2.4.2. O6BbEKTbI NPO(eccnoHanbHON AeATeIbHOCTM BblIMYCKHUKOB

3TO /leKapCTBEHHbIE CPeAcTBa AN1A MeAMUUHCKOro M BeTEPUHAPHOIO NMPUMEHEHUSA, apyrue
TOBapbl anTe4yHOro acCcopTUMEHTa, JleKapCTBEHHOE PacTUTeNlbHOE Cbipbe, OWOMOrNYECKN
aKTMBHbIE BellecTBa, (papMaLeBTUYeCcKas AeATeNIbHOCTb, opuanveckme nuua, usnyeckne nuua.

243 3afayun npodeccnoHanbHON AeATeNbHOCTY BbIMYCKHUKOB
Tun: dapmaueBTUYECKUi

3afaun: opraHus3aums u OCyLecTB/IeHWEe NpoLecca W3roTOBMEHUS NEeKAPCTBEHHbIX
npenapaTos;

2.4.4, Buabl npodeccnoHanbHoOM AeaTenbHOCTU, Ha OCHOBE JOPMUPYEMbIX NPK peann3sauunm
avcumnnunidel (mogyns) 61.0.21 BrnoTexHonorna KOMNeTeHUnii:
dapmaueBTnyeckas

3. OCHOBHAA YUACTb

3.1. O6bem yyebHON gncumnnnunubl (moayna) 61.0.21 bUoTexHONOrna U BUAbI yyebHO

paboThl
CemecTpbl
Bcero
yacos/ Ne 7
B o
ng y4yebHol paboTsl 33YETHbIX
eanHIL 4yacos
1 2 3
AyANTOpPHbIE 3aHATUA (BCEro), B TOM YKCHE: 60 60
Nekunn (1) 16 16
MpakTtnueckne 3aHatua (M3), 44 44
CamocTodATenbHan paborta ctygeHta (CPC),B ToM 48 48
yucne:
MoproToska K 3aHATuAM (IM13) 24 24
MoproToBka K Tekywemy KoHTpono (MTK) 12 12
MoaroToBka K NpoMe>KyTo4yHomy KoHTponto (MMK) 12 12
Buj NpoMeXxyToUHOI 3aueT (3)
arrecralmn aK3ameH () 36 36
yac. 144 144
NTOIO: O6uas TpyA0eMKOCTb
3ET 4 4
3.2.1 Pa3genbl yyebHon gucunnamubl (mogyns) 61.0.21 buoTtexHonorua u

KOMMNETEHLUWN, KOTOPbIE AO0JIXKHbI ObITb OCBOEHbI npn nX N3y4yeHmn



No
KOMIIeTE
HIUM

HaumeHoBaHue pa3aena
AUCHHIJIMHBI (MOAY.JIs1)

Temsbl pa3aenon

2

3

4

OIIK-1

buorexnomorus

CoBpeMeHHbIE METOIbI MOJIEKYJISIPHO-
Ounonornyeckux ucciaenosanuii. [ eHomuka:
anmaparHas 6a3a, IPUHIIHIIBL
CexkBeHUPOBaHUE F€HOB U FT€HOMOB.
IIpoTeoMuka: MPUHLHIILL, pPa3aeIeHNe
6enxo npu 2-D snextpodopese,
ABTOMATHYECKHE CUCTEMBI JUIsI IBYMEPHOTO
paszzaeneHus OEJIKOB HA OCHOBE
xpomarorpaduu.

OCHOBHBIE HHCTPYMEHTbI [€HETUYECKOM
WH)KEHEPUH: BEKTOPBI U (PEPMEHTBL.
JIOCTYITHOCTB, MpaBHJIa PaCIPOCTPAHEHHS U
ucnonp3oBanus. TpedoBanus mo
0e30macHOCTH MpH padoTe ¢
pexombunanTHoi JTHK.

Co3nanne peKOMOWHAHTHON MOJIEKYJIbI
JHK. IIpuHImn pecTpuKUUU-TUTUPOBAHUS-
CKPUHHMHTa-TIPOBEPKH.

[TonyueHne TPaHCTEHHBIX OPraHU3MOB IIPU
NOMOIIHU (PU3UKO-XMMUIECKHX METOJIOB.
[TonyueHne TPaHCTEHHBIX OPraHU3MOB IIPU
MIOMOIIY TIOCPEIHHUKOB (BUPYCHI U
Oakrepun).

CKpUHUHT IPOAYLIEHTOB OMOIOTUIECKH
AKTUBHBIX BEIIECTB (AHTUOMOTHKH,
UHTUOUTOPBI (PEPMEHTOB,
UMMYHOJIETIPECCAHTBI U JIP.) U3 TIOYBEHHBIX
MUKpoOprann3MoB. IlocnenoBareapbHOCTD
craguii. OnpeneneHne aHTHMUKPOOHON
aAKTUBHOCTH aHTHONOTHKOB.

Perymsiumns 6nocunresa BAB B ycioBusx
MpOoU3BOACTBA. DEPMEHTATOPEI
(pepmenTepsl). Pemenue cUTyamOHHBIX
3ana4 (py HAPYLUIEHUH ONTUMAJIbHBIX
yCJIOBHUI OMOCHHTE32)

@DepMeHTbI MEAULIMHCKOTO HA3HAYCHUSI.
MeTozb! BBIIENEHHS U OLIEHKU (PepMEHTOB
MUKPOOHOTO MPOUCXOXKICHHUS.

[TonyueHne aMUHOKUCIIOT, BUTAMHHOB H
KO(pepMEHTOB OUOTEXHOIOTNIECKUMHU
metopamu. KoHCTpynpoBaHue mTaMMOB-
MPOAYLIEHTOB U ONTUMH3ALIHS yCIOBUN
bepmeHTanHH.

MeTtons! nMMoOHIU3auu GEPMEHTOB U
LIEJIBIX KIETOK.

IIpemapatsr HopModuopel. Beipamusanme.
KonTpons. CycneHs3ust KJIeToK.
JIumonIbHO BBICYIIEHHBIE MPETAPAThL.




MeTOI[bI MOJIYUCHHUA U KOHTPOJIA

KynbTuBupoBaHue paCTUTEIBHBIX KJIETOK.
KannycHble 1 CyCIIEH3UOHHBIE KYJIBTYPBI.

IlonyueHne nekapCTBEHHBIX BELIECTB HA
OCHOBE PAaCTUTEIbHBIX KYJIbTYP TKAHEH.
Knaccuueckue u reHHO-UHXKEHEPHBIE
METOABI AKTHBALIUN OMOCHHTE3a BTOPUIHBIX
COEIMHEHUH B KyJIbTypaxX KJIETOK PACTEHHI.

KYJIBTYD.

3.2.2. Pazgenbl yueOHo#H aucuuniaunbl (moayJsi) 51.0.21 BuorexHoJ/i0rusi, BUAbI y4eOHOi
AeATeJILHOCTH U (pOpMBI KOHTPOJISI

Buasb! yueoHoit

N AeSITeIbHOCTH, BKJIIOYAS ®opmbi
[1]
i HaumeHoBaHHe pa3aela caMocTosITebHYI0 paGory | ToRYHIero
Ne | ceme KOHTPOJIst
AUCHHUIIJIMHBI (MOY.Is1) CTYAEHTOB
cTpa (8 uacax) ycreBaemoc
J | Jp | m3 | CPC | beero ™
1 2 3 415 6 7 8 9
|7 buorexHonorus Tectuposan
16 ag | B ag | 1e
36 CATYallMOHH
b€ 33J1a4H
nTOoro: 16 44 48 144

3.2.3. HazBaHue TeM JIeKLMH M KOJU4YeCTBO YACOB IO ceMecTpPaM H3y4yeHHs1 y4eOHOil

aucuumanHbl (Moayasi) 51.0.21  buorexHosorus
No Hassanue Tem JieKuuii AUCHHIIHHBI (MOAYJIs1) Yacer
1 2 3
7 ceMecTp
Brenenne B OMOTEXHOJIOTHIO. 3HAYSHHE U MECTO B COBpeMeHHOM Mupe. [ToHsTHe 2
1. reHa, ero crpykrypa u pynkums. I'enomuka. Peanusanusi reHeTHUECKOH
WH(POPMALIUH Y KUBBIX OPTAHU3MOB.
2. | I'emernueckas unxenepus. [IonsaTue BexTopa B FTeHHON HHXKEHEPUH. 2
3. | IIpsimble MeToAbl NepeHoca reHoB. HenpsiMblie METOABI NEPEHOCA FEHOB. 2
4 BexTops! mist arpobakTepuanbHOii Tpanchopmarm. bruotexHonornueckoe 2
' MPOU3BOACTBO. DEPMEHTEPHI.
5 TpaguimonHass MUKpOOUOIOTHYECKasi OMOTEXHOIOTHSI U OMOTEXHOJIOTHS 2
" | peKOMOMHAHTHBIX ITAMMOB MUKPOOPTaHU3MOB,
OnHOKIIETOUHBIN OEeNoK. 2
6. | MukpoOuosorust cenbckoMy X03HCTBY. KybTHBHpOBaHHE KIIETOK PACTEHHUH U
JKUBOTHBIX B YCJIOBUSIX 71 VIlFO.
7 HnxenepHas sH3UMOIOTHS. UMMOOUITM30BAHHBIE KIIETKU U (PEPMEHTHI. 2
’ HNmmyHoOnoTexHonorus. PeKOMOMHAHTHBIE BAKI[UHBI
PexoMOUHAHTHEBIE OEJIKY U TTOJIUITENTUEIL. 2
8. | IonmydeHue cbeqOOHBIX BaKIMH. PaCTeHUSI U )KUBOTHBIE KaK OHOPEAKTOPHI.
IIpobiema MO B coBpeMEHHOM OOIIECTBE.
Hroro 4acoB B cemecTpe 16

3.2.4. HasBpanne TeM NPAKTHYECKHX 3aHATHI H KOJHYECTBO YaCOB MO ceMeCTpaMm




H3y4eHHusi yyeOHoH aucuuniaunbl (Moaysi) 51.0.21  buorexHoqorus

No

Ha3BaHue TeM NpakTHYECKUX 3AHATHH TUCHHUIIMHBI (MOXYJIs1)

Yacel

2

7 ceMecTp

CoBpeMeHHBIE METOABI MOJIEKYJISIPHO-OMOIOrHYeCKUX HccaenoBanuil. [ eHomuka:
anmaparHas 0a3a, npuHIUIbl. CeKBEHHPOBaHHE T€HOB B reHOMOB. [IpoTeomuka:
NPUHLAIGL, pa3aeieHne 0enkos npu 2-D snexTpodopese, aBTOMaTHUECKHE
CHCTEMBI IJIs1 IBYMEPHOTO pasnieeHus1 OEJIKOB Ha OCHOBE XpoMaTorpaduu.

OCHOBHBIE HHCTPYMEHTBI TeHETUYECKON UHKEHEPHU: BEKTOPHI U (PEPMEHTHI.
JIOCTYTHOCTb, MpaBUjia PacPOCTPAHEHHS U UCIIONb30BaHusl. TpeOoBaHus Mo
6e3omacHoctr nipu pabore ¢ pekomOunanTHoi JIHK.

Cosnanune pexomOuHanTHOM Mosekybel JIHK. TIpuHimn pecTpukimm-
JIUTMPOBAHUSI-CKPUHUHI A-TPOBEPKU.

[Nony4eHne TPaHCTEHHBIX OPraHU3MOB P MOMOLIH (PUIUKO-XUMHUUECKHX
meto0B. [TonydeHne TpaHCTeHHbIX OPraHU3MOB MPH MMOMOIIH MTOCPEIHHKOB
(BUpyCHI U OAKTEPHH).

CKpUHHHT NPOAYLEHTOB ONOIOTHYECKN aKTHBHBIX BEIIECTB (aHTHOMOTHKH,
UHrUOUTOPHI (EPMEHTOB, IMMYHOAETIPECCAHTHI U JIP.) U3 MIOYBEHHBIX
MHUKpoopranusmos. IlocnenosarenbHocTh cTamuil. OnpeneneHne aHTUMUKPOOHOH
AKTUBHOCTH aHTHOUOTHKOB.

Perymsauus 6uocunaresa BAB B ycioBusix npoussonctea. @epMeHTaTOPHI
(bepmenTepsl). Pemenne cutyalinoHHBIX 3a1a4 (U HAPYLIEHUH ONTHMAaIbHBIX
yCJIOBUH OMOCHHTE3A)

®DepMeHThI MEANIIMHCKOTO HA3HAYEHUsI. MeTONbI BhIACICHUS U OLICHKH
(hepMEeHTOB MUKPOOHOTO MPOUCXOIKICHUSI.

HonyquI/Ie AMHWHOKHUCJIOT, BUTAMHWHOB U KO(bepMeHTOB OHOTEXHOJIOTMIECKUMHA
METOOAMU. KOHCTPYI/IpOBaHI/Ie MTaAaMMOB-TIPOAYUCHTOB U ONITUMH3aL 1A YCJIOBI/Iﬁ
bepMeHTann.

MeTtoasl TMMOOUII3aNU (PEPMEHTOB U LEJBbIX KJIETOK.

IIpenapater Hopmodopsl. Bripammusanue. Kontpons. CycrneH3us KIeToK.
JIumopuIIbHO BHICYIICHHBIE MTPETAPATHI.

11

KyneTuBupoBaHne pacTUTENBHBIX KJIETOK. KalayCHbIE U CyCIEH3HOHHBIE
KyJbTypbl. Me€TOABI MONYYEHUsI U KOHTPOJIA KyJAbTyp. Ilonyuenue gexkapcTBEHHBIX
BEIIECTB HA OCHOBE PACTUTEJIBHBIX KyJIbTyp TkaHell. Knaccuueckue u reHHo-
WH)KEHEPHBIE METO/IbI AKTUBALIMN OMOCHHTE3a BTOPUYHBIX COSIUHEHHI B
KyJIbTypax KJIETOK PACTEHHUI.

Hroro yacos B cemecTpe

44

3.2.5. JIaGopaTopHbIii NPAKTHKYM

He nmpeaycmotpeH.

3.3. CAMOCTOATEJIBHAA PABOTA CTYJAEHTA

3.3.1. Buawer CPC

HaumenoBaHue pa3aesia yueOHoi

Buasr CPC
AMCHUIIHHBI (MOIYJIs1)

Bcero
YACOB

3 4

7 cemecTp




CoBpeMeHHbIC METObI
MOJIEKYJIIPHO-OMOIOTUYECKUX
uccienosanuil. ' enomuka:
anmaparHas 0a3a, IPUHIIHIIBL
CexBeHHPOBaHKE '€HOB 1 TEHOMOB.
IIpoTreomuka: NpUHLIKIILL,
paznenenue 6enkos mpu 2-D
anekTpodopese, aBTOMATHUECKUE
CHCTEMBI JIsl IBYMEPHOTO
pazzaeneHus: OEJTKOB Ha OCHOBE
xpomarorpaduu.

-MIOJITOTOBKA K 3aHATHIO
- pabora ¢ yueOHOH JuTeparypoit

- MOJTrOTOBKA K TECTUPOBAHUIO HCXOIHOTO
YPOBHs 3HAHUI

OcHOBHbIE HTHCTPYMEHTbI
FeHETUYECKON NMH)XKEHEPHUU: BEKTOPbI
u pepmeHThI. JIOCTYITHOCTE, paBHiIa
pacmpoCTpaHEHUs] U UCTIOJIb30BAHUS.
TpeboBanust mo 6e30macHOCTH IPU
pabote ¢ pexkomOunanTHoi JIHK.

IIOArOTOBKA K 3aHATHIO

- pabora ¢ yueOHOH uTeparypoil
- IOATOTOBKA K TCCTUPOBAHUIO

- IOATOTOBKA K JUCKYCCUU

Coznanue pekOMOMHAHTHOMN
mogekyJsl JIHK. ITpunuun
PECTPUKLIUU-TUTHPOBAHUS-
CKPUHUHTA-TIPOBEPKH.

IIOArOTOBKA K 3aHATHIO

- pabora ¢ yueOHOH JuTeparypoit
- IOATOTOBKA K TCCTUPOBAHUIO

- IOATOTOBKA K JUCKYCCUU

IlonyueHnne TpaHCTE€HHBIX
OPTaHHU3MOB IPH NMOMOIIHN (PUIUKO-
xuMudeckux metonos. [lonyuenue
TPaHCTE€HHBIX OPraHU3MOB IIPU
MIOMOIIY TIOCPEAHUKOB (BHPYCHI U
Oakrepun).

IIOArOTOBKA K 3aHATHIO

- pabora ¢ yueOHOH JuTeparypoit

- IOATOTOBKA K TCCTUPOBAHUIO

- IOATOTOBKA K JUCKYCCUU

- MPOBEJICHHUE aHATN3A PELICHUS TUITOBBIX
CUTYAlIMOHHBIX 3a4a4

CKpHUHUHT POAYLIEHTOB
OHMOJIOTMYECKU aKTHBHBIX BEIECTB
(aHTUOMOTHKH, HUHTHOUTOPHI
(pepMEeHTOB, IMMYHOETIPECCAHTBI U
Ip.) U3 IOYBEHHBIX
MHKpPOOPTaHHU3MOB.
IlocnenoBaTenbHOCTL CTAAUI.
Omnpenenenne aHTUMUKPOOHOH
AKTHBHOCTH aHTHOMOTHKOB.

IIOArOTOBKA K 3aHATHIO

- pabora ¢ yueOHOH JuTeparypoit
- IOATOTOBKA K TCCTUPOBAHUIO

- IOATOTOBKA K JUCKYCCUU

Perynsuus 6uocunresa bAB B
YCJIOBHSIX TIPOU3BOICTBA.
DepmenrtaTopsl (pepmMeHTeps).
Pemenune cutyainoHHbIX 33124 (pu
HAPYLICHUH ONTUMAJIbHBIX yCIOBHN
OmocuHTE3a)

IIOATrOTOBKA K 3aHATHIO

- pabora ¢ yueOHOH JuTeparypoit

- IOATOTOBKA K TCCTUPOBAHUIO

- IOATOTOBKA K JUCKYCCUU

- MPOBEJICHUE aHAJTN3A PELICHUS TUITOBBIX
CUTYAlIMOHHBIX 3a4a4

®DepMeHThI METUITTHCKOTO
Ha3Ha4YeHUsi. MeTO/bI BBIACICHUS U
OLIEHKH (pepMEeHTOB MHUKPOOHOTO
MPOUCX OXKTCHHSI.

IIOATrOTOBKA K 3aHATHIO

- pabora ¢ yueOHOH uTeparypoit

- IOATOTOBKA K TCCTUPOBAHUIO

- MPOBEJCHHUE AHATN3A PELICHUS TUITOBBIX
CUTYallUOHHBIX 3a4a4

- CJIaii] Ipe3eHTalus

IlonyueHne aMHMHOKUCIIOT,
BUTAMHHOB B KOQPEPMEHTOB
OMOTEXHOJOTHYECKUMH METOIAMH.

IIOATrOTOBKA K 3aHATHIO
- pabora ¢ yueOHOH JuTeparypoit
- HOATOTOBKA K TCCTUPOBAHUIO




KoncTpynposanue mramMmoB- - IPOBEJIEHNE aHaJIN3a PeLeHNs] TUIIOBBIX
MPOAYLEHTOB U ONTUMU3ALS CUTYaLMOHHBIX 3a/1a4
yCJIOBHI (hePMEHTALNH. - CJIaiiyl Mpe3eHTalMsl
9 IOATOTOBKA K 3aHSITUIO 4
- pabora ¢ yueOHOH JuTeparypoit
MeTtoapl IMMOOUITH3AINN - MIOATOTOBKA K TECTHPOBAHUIO
(epMEHTOB U LIEJIBIX KJIETOK. - IPOBEJIEHNE aHaJIN3a PeLIeHNs] TUIIOBBIX
CUTYaLMOHHBIX 3a/1a4
- CJIaii] pe3eHTalus
10 | Hopmoduopsl. Beipamusanue. MOATOTOBKA K TUCKYCCUU 4
Kounrpons. CycneH3us KIeTok. - MIOATOTOBKA K MMCbMEHHOMY OTBETY
JIumo¢punbHO BBICYIIEHHBIE - IPOBEJIEHNE aHaJIN3a PeLleHUs] TUIIOBBIX
npenapatsl. KynpTusuposanue CUTYaLMOHHBIX 3a/1a4
pacTuTenbHBIX KieTok. KannycHble u
CYCIIEH3UOHHBIE KyJIbTYpbl. MeTonbI
MOJIYYEHUs] U KOHTPOJIS KYJIBTYP.
11 | IlonyueHue IeKapCTBEHHBIX BELIECTB | MOArOTOBKA K AUCKYCCHHU 4
Ha OCHOBE PaCTUTENbHBIX KYJIbTYD - MIOATOTOBKA K MMCbMEHHOMY OTBETY
TkaHel. Knaccuueckue u reHHo- - IPOBEJIEHNE aHAIN3a PELICHUS] TUIIOBBIX
MHXEHEePHbIE METO/bl AKTHBALINU CUTYaLMOHHBIX 3a/1a4
OMOCHHTE3a BTOPUYHBIX COSTUHEHUIN
B KYJIbTYpax KJIETOK PaCTEHMH.
12 | leMOHCTpanysi KJIE€TOYHBIX KYJbTYp | MOATOTOBKA K TUCKYCCHH 4
U 1abopaTopHOro 000PyIOBaHHSI. - MOATOTOBKA K MHUCHbMEHHOMY OTBETY
OCMOTp OINBITHO-IPOMBILIIEHHOTO - IPOBEJIEHNE aHaJIN3a PelleHNs] TUIIOBBIX
IIPOU3BOJICTBA IIMKOHWHOBOIO Macjia | CUTYallMOHHBIX 3a7a4
Ha OCHOBE KYJbTYpPhI KJIETOK
BOpOOEIHNKA KPACHOKOPHEBOTO B
naboparopun 6uorexuosoruu bITA
JBO.
Utoro 48

He npenycmoTpeHsL.

3.3.2. [IpumepHas TeMaTuka pedepaToB, KypcoBbIX padoT

3.3.3. KoHTpo/ibHBIE BONPOCHI K IK3aMEHY

IIpunoxenue 1

3.4.

PE3YJIbTATOB OCBOEHUSA YUEFHOU JUCIATIINHBI (MOYJIST)

3.4.1. Buabl KOHTPOJISI M aTTeCTALMH, (JOPMBI OLICHOYHBIX CPEACTB

OIEHOYHBIE CPEACTBA /JIA KOHTPOJIA YCHEBAEMOCTH H

Ne HaumenoBaHue OueHouHble cpeacTBa
Ne cen-ae Buabi pa3aesia yueOHOMH Koa-Bo Koa-Bo
n/nm crpa | KOHTPOJS AUCHHUTLTUHBI dopma BONPOCOB | HE3aBHCUMBI
p (Mony.Jist) B 32JAHUHU | X BAPDHAHTOB
1 2 3 4 5 6 7
L 17 TK buorexHonorus Tectuposanue | 10 2
[IK Cutyauuonueie | 2 2
3a1a4u
DK3aMEHAIMOH




Hble OWJIETHI 2 30

3.4.2.11pumepbl OLIEHOYHBIX CPEACTB:

st Tekyiero koutpoJsi (TK) OCHOBHOE TIPEHMYIIECCTBO MOJIYyCHHTETHUCCKAX MPOU3BOTHBIX
APUTPOMHIIUHA - A3UTPO-, POKCHTPO-, KIAPUTPOMHIIUHA - ICPET
TIpUpOJ-
HBIM AaHTHOMOTHKOM O0YCJIOBJICHO:

a) MCHBIICH TOKCHYHOCTHIO

0) OaKTCPHITUITHOCTHIO

B) AKTHBHOCTBIO MPOTHUB BHY TPHKJICTOUHO JOKATH30BAHHBIX

Mapa3HTOB

I) JCHCTBHEM HA IPUOBI

) OAKTCPHOCTATHIHOCTHIO

[TpakTHdeckoe 3HAUCHHUE ITOIYCHHTETHIECCKOTO AMHUHOTIMKO3HIA
AMUKAIIHA 00YCIIOBIICHO:

a) aKTHBHOCTBIO IPOTHB AaHAPOOHBIX MATOTCHOB

6) OTCYTCTBHEM HE(PPOTOKCHIHOCTH

B) YCTOWYHMBOCTBIO K 3aIIUTHBIM ()epMEHTAM V OaKTEpHH,
HWHAKTUB PYIOIINAM JAPYTHE AMHUHOT TMKO3HIBI

I) aKTHBHOCTBIO MPOTHB MATOTCHHBIX TPHOOB

JI) YCTOHUMBOCTHIO K (haram

OYHIUIUIHOCTD TIOJHCHOB HACTATHHA U aMm(oTeprmaa B

00yCIOBICHA!

a) BzammogeicTeuem ¢ JHK

6) axkTHBaLMCH TUTHICCKUX (PEPMECHTOB

B) (hOPMHPOBAHHECM B MCMOPAHE BOIHBIX KAHAJIOB H
MOTepeil KICTKOH HU3KOMOJIEKY JIPHBIX META0OIHTOB U
HEOPTAaHUYCCKUX HOHOB

I) THOAABJICHHEM CHCTEM 3ICKTPOHHOIO TPAHCTIOpTa

J) YCHJICHHEM CHCTEM JNIEKTPOHHOTO TPAHCHOPTA

AJIA TCKYLIETO KOHTPOJIA (TK) CyIJJeCTBeHHOCTL reHa y mnaToreHHoro
OPTraHH3MA KOANPYEMBbIil TEHOM - MPOAYKT,
HE00XO0 MBI JJIs:
a) Pa3MHOKCHUS KJICTKU
0) moxacpKAHUS KH3HCACATCIBHOCTH
B) WHBA3HH B TKAHU
T) HMHAKTHBAI[MH AHTHMHKPOOHOTO BEIICCTBA
) WACHTH()HKAIWH TCHA

I'ensr house keeping y maToreHHOro MUKpoOprafmnsmMa
IKCIPECCHPYIOTCA:
a) B MH()UIMPOBAHHOM OPTAaHM3ME XO3SIHHA
0) Bcerma
B) TOJIbKO HA HCKYCCTBEHHBIX MUTATEIBHBIX CPEAAX
I) TNOJ BIMAHHEM HHIYKTOPOB
JI) TIOJ BIWSTHUEM HHTHOHUTOPOB

Bo3ankHOBEeHHE TEHOMHKH KAK HAYYHOI JUCHUTIIHHBI CTAJI0
BO3MOKHBIM TI0CJTE:
a) ycraHoBiIcHHA CTPYKTYypsI JJHK
0) CO3MaHuSA KOHICIIHNHA TCHA
B) au(epeHINANNH PETYIITOPHBIX U CTPYKTYPHBIX
VYaCTKOB TCHA
I) TOJHOTO CEKBEHHPOBAHMS ITCHOMA Y PsAa OPTaHU3MOB
J1) TMOATBEPXKICHUS KOHUENIMH O ABoiHOM cnupamu JHK

IUTSL TIPOMEKYTOYHOTO KOHTPOJIS (HK) TMoxpobuent anamu3 Escherichia coli (MPeaCTaBUTE b MPOKAPHOT) H
S. cerevisiae (MPEACTABUTETH 3YKAPHOT) KAK OCHOBHBIX OMOOOBCKTOB
MOJICKY JLIPHOH OMOTCXHOIOTHH.

BrinensoTcss OCHOBHBIC TIOHSATHS, HEOOXOAUMBIC I TPAMOTHOTO
TOHMMAHWS TATbHEHIIET0 MaTepraia (Pa3HOHATIPABICHHOCTh HUTCH
JHK, sHeprernueckas eMKOCTh CBsI3H Hykiacotunos A-T u G-C,
TCHETHYECKHUH KO U JIP.).




[NoxpoOHO pa3OMparoTCst HHCTPYMEHTHI TEHETHUCCKOM HHKCHEPHUH —
(epmenTHI, Henoap3yemsbie g Moguukarm JHK/PHK wm
BOCCO3JAHMUSI OMOJIOTHUECKHUX MPOLIECCOB, MPOTEKAOIINX HA
JHK/PHK B ycnoBusx in vitro.

3.5. YYEBHO-METOJINYECKOE U HNWH®OPMAIIMOHHOE OBECHEYEHUE

YUYEBHOM JUCHUILINHBI (MOJIYJISI) B1.0.21  Buorexnojorus
3.5.1. OcHoBHAs JuTEpaTypa
Ne HaumenoBanue ABTOP(BI) Ton, mecro Koa-go sxsemnasipor
H3aHUs B BUIL] Ha Kadenpe
1 2 3 4 7 8
1 | ®apmaueBTrueckas C.H. Opexos; moxg | M. : Heorp.n
OMOTEXHOJIOTHSI. pen. B.A. beikoBa, | I'DOTAP-
PykoBoncTBO K A B. Karnunckoro. | Menua,
NPAKTUYECKUM 3aHATUSM: 2013.-384
yuel. mocobue c. URL:
(DnexTpOoHHBIN pecypc)- http://www.
studentlibra
ry.ru
2 | Harnannas P. Imun ; nep. ¢ M. : Heorp.n
OMOTEXHOJIOTHS U HEM. - BUHOM,
FeHETHYECKast 2015. URL:
WH)KEHEePUs http://'www.
(OnexkTpoHHBIH pecypc) studentlibra
2-e usn. (31.). - ry.ru/
3 | buorexnonorus. B 2 4. / mon obieit -M.: Heorp.n
Yacte 1 : yueOHUK 1 pemaxuueil H. B. IOpaiir,
MPaKTUKYM. - 2-€ U3 1., 3arockunoii, JI. B. | 2019. - 170
UCIIP. U OM. Hasapenko C.-
URL.: https:
//urait.ru
3.5.2. /lonoJIHUTE/IbHAS JTUTEPATYpPa
Kon-Bo 3x3emnuisipos
Ne HanmenoBanue ABTOP(BI) I'on, mecTo M3panusn Ha
B BUI
kadenpe
1 2 3 4 7 8
1 | Caswixun, FO.O. 10.0. M.:Akanemusi,2007.-253 59
buorexnonorus: Caspixkun, CH. | [2] c.
yueb. mocodue/.-2-e | Opexos, ..
u3a., CTep.- Yaxkanesa, noxg
pen. AB.
Kataunckoro
2 | Hanobuorexnonorun | mox pea. A. b. | M. : BUHOM, 2013. URL: | Heorp.n.
(DneKTpOHHBIH Py0OuHa. - http://www.studentlibrary.ru
pecypc)

3.5.3 UnTepHeT-pecypcobl.
1. «OnexkrponHo-6ubmmoreunas cucrema «KoHCynbTaHT cryneHTay http://www.studentlibrary.ru/



http://www
http://www
https://biblio-online.ru/bcode/437436
https://biblio-online.ru/bcode/437436
http://www.studentlibrary.ru
http://www.studentlibrary.ru/

2. ONeKTpoHHasa 6ubnmnoTteyHasa cuctema «bykan» http://books-up.ru/

3. JneKTpoHHaa 6mMbnmoTevHas cuctema «Y HuBepcutetckas bubnmoteka online»
www.biblioclub.ru

4. defepanbHad 3/IEKTPOHHAA MefuLmMHCKaa bubnuoteka (PAMB) - nonHoTekcToBas 6as3a faHHbIX
LUHMB http://www.femb.ru/feml/

5. Cyberleninka https://cyberleninka.ru/

3.6. MaTepunanbHO-TeXHMYECKOe 0becneveHmne yuebHol aucuynnnnubl (moaynsa) 61.0.21
bunotexHonorus

CneunanbHble MNOMeLeHNs NpeacTaBnAlOT cob0i yyebHble ayauTopuuM ANA NpOBefeHus
3aHATWI NEKLMOHHOIO TUNa, rpynnoBbiX N UHAWBMAYANbHbIX KOHCYNbTAaUWUA, TEKYLLEr0o KOHTPOA 1
NMPOMEXYTOYHO aTTecTayuu, a TakXe NOMeLeHNs A1 CaMOCTOATENbHOW PaboTbl U MOMELLEHNA
ANA XpaHeHUs U NPOMNaKTUUYECKOro 06CNy)XMBaHUS y4yebHOro o6opygoBaHus. CneumanbHble
NMOMELLEHNS YKOMMNIEKTOBaHbl CNeunanm3npoBaHHON Me6enbid M TEeXHUYECKMMWU CcpeacTBamu
06y4yeHus, cnyxawmnumm gns npefcTaBneHns yyebHon nHpopmauum 601bLLOK ayguTopun.

Ona npoBeaeHUs 3aHATWUIA NEKUMOHHOrO Tuna WUMeKTCA Habopbl AEMOHCTPaLMOHHOIO
060opyaoBaHUSA M yyeBHO-HaArnsagHbIX nocobuii, obecneymBarollMe TemaTUUeCKMe WANKCTpaunn.
lMepeyeHb  MaTepuasbHO-TEXHMYECKOTO  06ecnevyeHus, Heo6XoAMMOro  Ans  AUCUUNIWHBI
(hapMakorHosmsa BKIOYaeT B cebs nabopatoputo no (hapmaueBTUYECKON U MPOMbILIEHHOM
TEXHONOMMM, OCHALLEHHYH BCEM HEOOXOAUMbIM 060pYAOBaHEM

MomelweHna A[na camocTOoATeNbHOW pPaboTbl 00Y4YaKLMXCA OCHAaLeHbl KOMMbHOTEPHO
TEXHUKON C BO3MOXHOCTbK MNOAKNOYEHUS K ceTu «WHTepHeT» 1 obecneyeHnem Aoctyna B

3NEKTPOHHYI MH(POPMALMOHHO- 06pa30BaTeNbHYH CPeay OpraHu3aluu.

3.7 MepeyeHb WHMOOPMALUOHHBIX TEXHOJNIOTWUIA, UCNOJMb3YyeMbIX ANA OCYLLECTB/IEHUA
obpasoBaTenbHOro npouecca no gucuymnaunHe (mogynto) 61.0.21 bunortexHonorug,
nporpaMmMHoOro o6ecneyeHns n UHOOPMaLMOHHO-CNPABOYHbIX CUCTEM.

1. Kaspersky Endpoint Security

2. 7-PDF Split & Merge

3. ABBYY FineReader

4. Microsoft Windows 7

5. Microsoft Office Pro Plus 2013

3.8. O6pa3oBaTe/ibHble TEXHOMOTUN
Ncnonb3yemble 06pa3oBaTesibHble TEXHONOT MW NPU U3YUYeHUN JaHHOM gucunnianHbl 10 %
NHTEPaKTMBHbIX 3aHATUIA OT 06bEMA ayUTOPHbLIX 3aHATUA.

3.9. Pasgenbl yuyebHol gucynnamubel (moayns) 61.0.21 buoTtexHonorma un


http://books-up.ru/
http://www.biblioclub.ru
http://www.femb.ru/feml/
https://cyberleninka.ru/

MERIAHCHHUIIVIMHAPHDBIE CBA3H € NOCJICAYHOINHMH JHCHUILIHHAMHA

Pa3saenibi faHHOMH AUCHHMIIMHBL, HEO0X0JUMbIE U151
e HaumeHoBaHHEe MOC/IETYIHOIIHX H3y4eHHs] NOCJeAYIINX AUCIHIIJIHH
B JHCIHHITHH 1
1 | ®apmaneBTHYECKAS TEXHOJIOTHS +

4, METOANYECKUE PEKOMEHJIALMWHN MO OPIrAHU3ALIUUN HU3YUEHUA
ANCHUIIVIMHBI MOAVYJIA) B1.0.21 BuoTexHOJ0THUs:

OOy4eHre CKIAABIBACTCS W3 AyOUTOPHBIX 3aHATUN (60 Hac.), BKIIOYAOIINX JIEKI[MOHHBIN
KypC ¥ MPAKTUYECKUE 3aHATHUS, U CAMOCTOSTENbHON paboTel (48 wac.). OcHOBHOE y4ueOHOE BpeMms
BBIJIEJISICTCS] HA MTPAKTHYECKYIO pabdOTy MO  Pa3BUTHIO M 3aKPEIUICHUIO TEOPETUYECKUX M 3HAHUH U
NPAKTUYECKUX HABBIKOB (YMEHHIA).

[IpakTHueckue 3aHATHS IPOBOASITCS B BUJIE:

- TECTUPOBAHUE UCXOIHOTO YPOBHS 3HAHUH,

- IUCKYCCHH 1O OCHOBHBIM ((pyHIaMeHTaIbHBIM) BOIPOCAM U3y4aeMOH TeMbI MOIYJIS,

- peLeHHsI CUTYALlIOHHBIX 3a1a4

CTyneHTbl 3HAKOMSTCA C YCTPOMCTBOM H OOOPYAOBAaHHUEM COBPEMEHHOH MOJEKYJISPHO-
OWojiorndeckol W MpPOTeOMHON Jnaboparopuit (Ha ©Oa3e ormena Owuortexnomorun OHI]
buopasnoobpazus JIBO PAH).

CamocrosiTenbHast padoTa CTYIEHTOB IMOAPAa3yMEBAeT MOATOTOBKY K TEKYIIUM 3aHSTHSM,
MOATOTOBKA K 3aHATHIO, pabota ¢ y4eOHOH nuTepaTypoH, IMOATOTOBKA K TECTHPOBAHUIO,
NPOBENEHUE aHAIN3A PELICHNS] TUIIOBBIX CHUTYAL[OHHBIX 3a1ad.

Pabota ¢ y4eOHOI nuTepaTypol paccMaTpUBAETCS KAk BUA yueOHOU paboThI MO TUCIUTUIMHE
OMOTEXHOJIOTHSI U BBITIOJHSIETCS B MPeeiaXx 4acoB, OTBOAUMBIX Ha €€ usydenue (B pasnene CPC).

Kaxnpiii obyvaromuiics obecneueH noctynoM kK OubOmmoreuHbiM (OHIAM Y HUBEPCUTETA U
kadenpol.

ITo xaxxnomMy pasznmeny y4eOHOM TUCHUIUTMHBI pa3paboTaHbl METOIUYECKHE PEKOMEHAALINH JJIsT
CTYZIEHTOB (hapMaLeBTHUECKOTO (PaKyJIbTETA.

Bo Bpewmst n3yuenust yaeOHOM TUCIMITIIMHBI CTYIEHTBl CAMOCTOSITEIIBHO BBITIOJIHSIOT PEeIeHUE
CHUTYyallUOHHBIX 3a7ad B COOTBETCTBHU C anroputmMom. Pabora crymenra B rpymnme (opmupyet
YyBCTBO KOJJIEKTHUBH3MA U KOMMYHHKaOEIbHOCTD.

HcxonHblil ypOBEHb 3HAHWU CTYAEHTOB ONPENENSeTCs] TECTUPOBAHUEM, TEKYLIUH KOHTPOJIb
YCBOEHHs TIPEAMETa OIPENENseTCs] YCTHBIM OMPOCOM B XOJ€ 3aHSITHH, MPH PEIEHHH THUIOBBIX
CUTYallMOHHBIX 3371a4 U OTBETaX HA TECTOBBIC 3aaHMSL.

B koHIe n3ydeHus yueOHOM TUCIUTUIMHBI (MOJYJIsl) TIPOBOIUTCS SK3aMEH.

OOyuenne, 1O o0O0Opa30BaTEeNbHBIM TpOrpaMMaM OOYYAOIIMXCS C  OTrPAaHUYEHHBIMH

BO3MOXKHOCTSIMU ~ 3JI0POBbSl  OCYLIECTBJISIETCSI ~ OpPraHM3aldeil C  yd4eToM  OCOOeHHOCTei



HCI/IXO(I)I/ISI/ILIGCKOFO pa3BUTHA, HUHAUBUAYAJBbHBIX BO3MOXXHOCTEH M COCTOSHHUS 3A0POBbA TAaKUX

00yHaromuxcs.

5. OCOBEHHOCTH PEAM3IAIMNMKN AUCIUILVIMHBI (MOAYJIA) Bb1.B.27
Bbuotexnonorus JIS1 OBYUAIOIIINUXCA C OI'PAHUYEHHBIMHU BO3MOXHOCTAMU
31OPOBbsA 1 UHBAJINIOB

5.1.1. Hannuue COOTBETCTBYIOLIMX YCJIOBUH pealnu3aluy AUCLUILIUHBI

I[J'Iﬂ O6yLIaI'OH.[I/IXC$I U3 4YuCjia UHBAJIWAOB W JIMI C OIPaHUYCHHBIMU BO3MOXHOCTAMU
3nopoBbst (OB3) Ha OCHOBaHMM MHCHMEHHOTO 3asIBJICHUS IUCIMIUIMHA PEATH3YETCsl C y4eTOM
OCOOEHHOCTEH TICUXO(U3MUYECKOTO pPAa3BUTHS, WHANBUAYAIbHBIX BO3MOXHOCTEH U COCTOSHHS
3I0pOBbs (Hajiee - MHAMBUAYAIBHBIX OcoOeHHocTel). ObecnieunBaeTcs COONMIOACHHUE CIIEIYIOIINX
o0mux  TpeOOBaHWII: HCIONB30BAHHE  CIELMAIBHBIX  TEXHHYECKHX  CPENCTB  OOyuYeHHs
KOJIJICKTUBHOI'O n WHAUWBUAYAJIBbHOTO IMOJIb30BaHUs, npeaoCTaBJICHUEC ycayr ACCUCTCHTA
(TTOMOIIHMKA), OKa3bIBAIOIIETO TAKOMY OOYYaroIIeMycsi HEOOXOAMUMYIO0 TEXHHYECKYH) TOMOIIb,
obecriedeHne MOCTyNa B 3/[aHUS W TOMEINEHHs, I7le MPOXOMAT 3aHATHs, APYrue YCJIOBUs, Oe3

KOTOPBIX HEBO3MOXKHO WX 3aTPYAHCHO U3YUCHUEC NUCLUIIIIMHBIL.

5.1.2. Obecneuenue codmoaeHus 00IUX TpedOBaHUN

IIpn peanusauny OUCUMIUIMHBI Ha OCHOBAaHUHM MHCbMEHHOI'O 3asBJIEHHS OOYyYaroIerocs
obecrieunBaeTcsi COOMIONEHUE CIEAYIOMUX OOmmux TpeOOBaHUN: TPOBEACHUE 3aHSITHH IS
oOyuaromuxcsa-uHBaUAOB U jui ¢ OB3 B omHOI aynuTopuu COBMECTHO ¢ OOy4arOIIMMUCS, He
UMEIOIIMMH  OTPAHUYEHHBIX BO3MOXHOCTEH 3[0pOBbs, €CIM 3TO HE CO3/aeT TPYIHOCTeH
0o0y4aromumcsi, NPUCYTCTBHE B aydUTOPUU ACCUCTEHTa (aCCHCTEHTOB), OKAa3bIBAIOIIETO(HX)
o0yJaromuMcsi HEOOXOOUMYK) TEXHHYECKYI0 IIOMOINb C y4Ye€TOM WX HMHIANBUAYaJbHBIX
0COOEHHOCTEH; TOJIb30BaHNE HEOOXOIMMBIMHU O0YHAIOIUMCS TEX HHYECKUMHU CPEICTBAMHU C YUETOM
WX UHIWBUAYAIBHBIX OCOOCHHOCTEH.

5.1.3. loBeneHue 10 CBeneHUs! OOYYAIOLINXCS C OTPAHMYEHHBIMI BO3MOXKHOCTSIMH 370POBbS
B JIOCTYNHOW sl HUX (opMe BCeX JIOKaJbHBIX HOpMaTuBHBIX akros PI'BOY BO TIMY
Munsapasa Poccun.

Bce nokanbhblie HopMmaTuBHbIE akTel PI'BOY BO TI'MVY Munsapasa Poccuu no Bonpocam
peanu3anmuy TUCLMILTNHBI (MOAYIISL) TOBOASTCA 1O cBeaeHus oOyvaromuxcs ¢ OB3 B moctymHOiM
it HuX opme.

5.1.4. Peamusanus yBeNM4YEHHUs MNPOAOKUTENBHOCTH MPOXOXKICHHUS MNPOMEXYTOYHOU
aTTeCTallUd M0 OTHOWICHHIO K YCTAHOBJICHHOW NPOJOJUKUTENBHOCTH Uil OOydYaroLierocs ¢

OIrpaHUYCHHBIMH BO3MOXKHOCTAMU 3JOPOBbsA

dopma npoBeAeHUs TEKyLed M MNPOMEXYTOYHOW aTTeCTALMM MO JUCLUIIMHE AJIA



00y4arImuXcst HHBAJIHMIOB U JIUL C OrPAHMYEHHBIMUA BO3MOYKHOCTSIMU 3[IOPOBbsI YCTAHABIIMBAETCS C
yU4eTOM HHIWBUAYAIbHBIX TCHXO(U3NYECKHX OCOOEHHOCTeH (YCTHO, NMHUCbMEHHO Ha Oymare,
MUCBbMEHHO Ha KOMITbIOTEpE, B (OpMeE TECTUPOBAHMS H T.I1.). [IpOAOIDKUTENTEHOCTD MPOX OXKIACHHS
NPOMEXKYTOYHOW  aTTeCTallMd IO OTHOIIEHHIO K  YCTAaHOBJIEHHOH MPOAOIDKUTEIBHOCTU
YBEJIIMYMBACTCS] IO MUCbMEHHOMY 3asIBJIEHHIO OOYYaroIIerocsi ¢ OrpaHUYeHHBIMH BO3MOYKHOCTSIMHU
310poBbst. [IpONOKUTENEHOCTD MOATOTOBKH 00YUAIOIIErocsl K OTBETY HA 3a4€Te YBEIMYMBACTCS HE

MeHee yeM Ha 0,5 Jaca.
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ITpunoxenue 1.
Bonpocs k 3xk3amMeny no aucuuniauHe (moaysaw) 51.0.21 buorexHoaorus.

IIpUHLIMIIEI 1 METOOJIOTHS] OMOTEXHOJIOTHYECKHX MTOIXOA0B AJISl CO3aHMSI JIEKAPCTBEHHbBIX
MIPenapaToB, TPAHCTCHHBIX KUBOTHBIX U PACTCHU.

buorexHonorus, MoNeKyJsipHas OMOJIOTHS M TeHETHYECKas! HH)KEHEPHsT: TIPEIMET U METOABI
5TUX OUCLUIUIMH. B 4ueM 3akiro4aeTcs pasiu4due.

Bxian 6uorexHosorun B MenuiuHy Ha J{anmpHem BocToke: pa3Butue padoT Mo MOTYYEHUIO
OMONIOrNYecKH aKTUBHBIX BEIIECTB MeTonaMu duorexnonoruu B JIBO PAH.

[TonyueHne BTOPUUHBIX METAOOJIUTOB METOAAMH OMOTEXHOJIOTHH.

JlormMa MOJNeKyJISIpHOH OMOJIOTUN: TIOHATHE TPAHCKPHIILIUH, TPAHCISIIUN H SKCIIPECCHH
T€HOB.

IIpokaproTHUECKUil U 3YKapHOTHUECKUI MeHbl: CTPYKTYpa U GyHKIHU

IIpoMOTOpEI Kak peryasiTOPHbBIE 3JIEMEHTBI IPOKAPUOTHYECKOrO U 3YKAPUOTHUYECKOrO I'eHa
ITonarue o nnasmunax. Mcnons3oBanue miasmMuj B KA4€CTBE BEKTOPOB AJIs IEPEHOCA
TPAHCT€HOB

Tpanckpunuus resa. TepMUHATOPBI TPAHCKPHUIILIAU.

Ionsitne o pexombunantroit JTHK.

. ArpobakTepuu: KOHIENIU TeHETHYECKON KOJIOHU3AIIHH.
12.
13.
14.
15.

Ti- u Ri- mnasmuael arpodakTepuii 1 reHeTHYeCKash MH)KEHEPUsS paCTeHUH.
Vir-rensl u Mmexanu3m nepenoca T-JIHK arpobaxrepwii.

Ionsrtne o T-AHK arpobakrepwii.

OcHOBHBIE CBOHCTBA arpoOaKkTepUaIbHBIX BEKTOPOB, KOTOPbIE UCTIONB3YIOTCS IS
TpaHchopMaNU KIETOK PACTEHUH.

CrabunpHOCTH U HacJeqyeMoCThb epeHeceHHoro ¢parmenta JJHK npu arpobakrepuanbHoi
TpaHchopmanmm.

VIR-onocpenosannslii nepenoc JIHK kak npupOnHbIN HHCTPYMEHT F€HETUYECKON
HUH)KEHEPHH.

OcHoOBHbIE 3Tallbl aKTUBALUH VIF-T'€HOB.

Oransl TpaHchopmarun arpodaKkTEPUsIMU PACTHTENbHBIX KIETOK.

DTarnbl NONy4YeHHs TPAHCTEHHBIX PACTE€HUI U JKUBOTHBIX.

IIpsmere meTonsl nepenoca JIHK B MUKpOOpraHU3MBl, paCTEHUsI U JKUBOTHBIE
Tpanchexuust ¢ TOMOIIBIO MONMUITHIICHTJTUKOJSL.

ITepenoc JIHK ¢ noMopro 51€KTpONOpaLuH.

Tpanchopmarus myreM MUKPOUHBEKIIUHI.

. Ilepenoc JJTHK meromom 60MOapaupOBKH YaCTHIIAMH 30J10Ta U TJIATHHBL.
26.
27.

ITepenoc IHK ¢ momomsto munodexuuu.

OCHOBHBIE HHCTPYMEHTBI TeHHOH MHXXEHEPHUU: MUKPOOPTaHU3Mbl, aHTUOMOTHKH, ()EPMEHTHI,
J1a3MHUIbL.

Ucnonp3oBarne GepMEHTOB B TeHHON MH)KEHEPUH

[Mpunnun noxumepasuoit nemnoi peakuuu (I1LP).

ITpumenenue I[P B OnorexHoNmOrny.

. Knonuposanue rena merogom IILIP.
32.

Hcnonp3oBaHne aHTHOMOTHKOB B KAYECTBE CEJIEKTHBHBIX MapKEPOB IJisl OaKTEpHid U TSI
CEJIEKI[UH TPAHCTEHHBIX 3yKapUOTHYECKHIX KIIETOK

buHapHbBIE U KOMHTETPaTUBHBIE BEKTOPHBIE CUCTEMBI - 001IIe€ TIOHATHE U KOMIIOHEHTHI.
CocraBmsiroine KOMIIOHEHThI OMHAPHBIX BEKTOPOB.

. Paz0op knonunposanus pparmenta JJIHK Ha npumepe reHa XUTHHA3HL
36.
37.

OCHOBHBIE 3TaIbl KJIOHHUPOBAHUA AJIA MOJYYCHHUA TPAHCTCHHOTO OpraHu3Ma.
Cocrab MJIasMUAbI 11 KIIOHUPOBAHUA.



38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.

51

ITonsTHe 0 mpoueccax PeCTPUKLUU U JTUTHPOBAHMUSI.

Crnaraemble OMOTEXHOJIIOTHYECKOTO MPOoLecca.

CTpykTypa OHOTEXHOJIOTHYECKOTO MPOU3BOACTBA. PepMEeHTEPHL.

Cosnanne HOBBIX OMOOOBEKTOB METOAAMH KIIETOUHOW U T€HETHYECKOH MHXKEHEPUH.
[TocnenoBaTenbHOCTH ONEpALHii, OCYLIECTBIIsIeMast OMOTEXHOJIOTOM — F€HHBIM HHKEHEPOM.
[onsiTne 06 MHXEHEPHOH SH3UMOJIOTUH

NMMYyHOOHMOTEXHOIOT U — TOHATHE U NIEPCIIEKTHBBI PA3BUTHS.
HNmMoOuTM30BaHHbIE KIIETKH U (DEPMEHTBI.

[Tonyuenne peKOMOMHAHTHBIX BAKLIMH U CBIBOPOTOK.

CyObequHIYHbIE BaKI[UHBI.

I'ennas nMMmyHu3anus.

ATTEHyHPOBaHHbIE BaKL[MHBI.

«BeKkTOopHBIE BAKILIUHBD.

. IIpoTHBOBUPYCHBIC U TPOTHBOOAKTEPUABbHBIE BAKI[UHBL
52.
53.
54.
55.
56.
57.
58.
59.
60.

PexomOuHaHTHBIE OEJIKU U TTOJIANENTH B

Beinenenne k/IHK nnTepdeponos

I'opmoH pocTta yenoBeka, MONTYyUYEHHBI METOIOM N€HETUUECKON HHKEHEPHUH.
MOHOKIOHAIBHBIE AHTUTENA KAK JIEKAPCTBEHHBIE CPEACTBA.

JlexapcTBeHHble cpencTsa nporus BHUY.

®epmentsl (J{HKa3a | u anbrunar-nuasa).

IIpo¢unakTuka OTTOPKEHUS TPAHCIUIAHTUPOBAHHBIX OPTAHOB.

[Tonyuenne «cpenoOHbBIX» BakUMH. PacTeHns kak GHOpPeaKkToOphI.

ITepcriexkTuBbl pazsutus Onorexnonorun B XXI Beke. Coueranne OMOCHHTE3a, XUMHUECKON
U OMOJNIOTHYeCKON TpaHCPOpPMALUU NPU CO3TAHUN COBPEMEHHBIX JICKAPCTBEHHBIX CPENCTB.
buortexHonornyeckne NPOAyKThI HOBBIX TOKOJIECHHH.



MpunoxeHwne 2

KOHTpONbHbIE BONPOCHI 3a4eTy no gucuunauHe (mogynio) 61.0.21  BbuoTexHonorua
TekCT KOMNeTeHUMUN / Ha3BaHWUS TPYLOBOW (YHKLUUM /
Kop Ha3BaHWs TPYAO0BOro AeNCTBUA / TEKCT 31eMeHTa
CUTYaLNOHHOW 3afaun
C 33.05.01 dapmanus
CnocobeH ocyLlecTBAATb KPUTUYECKUIA aHANN3 NPO6NEMHbIX
K YK-1 CUTyaumnii Ha OCHOBE CMCTEMHOIO NoAXoAa, BblpabaTbiBaTb

CTpaTervio AencTeui

Cnoco6eH OCYLLEeCTBAATb NPOV3BOACTBEHHYIO €STENbHOCTD C
YUYETOM KOHKPETHbIX 9KOHOMUYECKMX, IKONOTNYECKUX,

K OrK-3 coumanbHbIX (hakTOpOB B pamMKax CUCTeMbl HOPMaTUBHO-
npaBoBOro perynnpoBaHunsa ciepbl 06palleHns nekapcTBEHHbIX
CpeacTB
® A/05.7 W3rotoBneHune I'IEKapCTUBeHHbIX npenapartos B YCNOBUAX
anTeyHbIX opraHnsaumnm
7 OANTE oTBeTbl Ha BOMNPpOC bl
1 WcTtopms 6MOTEXHOMOIMM KakK Haykn. OCHOBHbIe 3Tanbl
(hOpMUPOBaHUA OT APEBHOCTU [0 HALUUX AHEN.
2. XapakTepHble YepTbl COBPEMEHHOW MONEKYNAPHON
6roTexHosornu.
3. Kakoll ropMOH He OTHOCUTCH K rpyrnrne LUTOKNHOB?
4. TlpuHuMnuanbHoe oTANYMe MeXxay 6akTepuamu
Agrobacterium tumefaciens n A. rhizogenes.
5 [aiiTe onpefeneHne HeMpPAMbIM METOAAM FEHETUYECKOW
TpaHchopmaLmu.
T 6. Ha3oBuTe OCHOBHble MeTOAbl 0OTBOpA

TpaHCHOPMUPOBAHHbIX NNAa3MUAON KNETOK BaKTepuia.

7. Kakoil nmeHHo yyacTtok AHK 6akTepuii Heobxoaum ans
cBa3biBaHNa PHK-nonvmepasbl?

8. [lMepeuncnnTe cnocobbl KyNbTUBUPOBAHUSA KNETOK
pacTeHuiA.

9. C Kakoi CKOpPOCTbI 3KCMPECCUPYHTCS FeHbl AOMALLHErO
X035MCTBa Ha pasHbIX CTaAuAX Pa3BUTUA U B PasHbIX TUMNax
K/1eTOK.

10. Cnocobbl ropn3oHTa/IbHOr0 NepeHoca reHoB y 6akTepuii.

LLIkana oueHnBaHus

«OTANYHO» - 60nee 80% npaBu/bHLIX OTBETOB

«Xopowo» - 70-79% npaBW/ibHbIX OTBETOB

«Y [0BNETBOPUTENIBHO» - 55-69% NpaBubHbLIX OTBETOB
«HeynoBneTBOpPUTENIbHO» - MeHee 55% npaBusbHbIX OTBETOB



MpunoxeHwve 3

TecToBble 3afaHuna no gucunnnnHe (mogynto) 61.0.21 BunotexHonorus

TeKCT KOMMeTeHUUn / Ha3BaHWA TPYAOBOW PYHKLUMK /

Kog Ha3BaHMWS TPYAOBOro AecTBMSA / TEKCT 3/1eMeHTa
CUTYaLMOHHOWM 3aja4n
33.05.01 dapmauma
FOTOBHOCTb K UCMO/b30BaHUIO OCHOBHbIX (PU3NKO-
OnkK-7 XUMWYECKNX, MaTeEMAaTUUYECKNX N UHbIX ECTECTBEHHOHAYUHbIX

MOHATWIA N METOAOB NPW PELLUEHUN NPODECCUOHANbHBIX 3aaad.

Cnoco6HOCTbIO K OCYLLLECTB/IEHUIO TEXHONOTMYECKUX
MK-3 npoueccos npu NPou3BOACTBE N U3TOTOBEHNM NIEKAPCTBEHHbIX
CpeqcTs.
3rotoBsnieHve neKkapCTBeHHbIX NpenapaTtoB B YC0BUAX

A/05.7 o
anTeyHbIX opraHmsaymni

OANTE oTtBeTbl Ha BOMpoCbl TeCTOBbLI X

3AJAHUM 1YPOBHS (O4WH MPABU/bHBIM OTBET)

1 Cnncok GRAS BK/IOYaeT MUKPOOPTraHN3MbI:

A. opobpeHbl FDA B KayecTBe 6€30MacHbIX And
KYNbTUBUPOBAHUSA N NONYYEHUSA GUOTEXHOIOTMYECKNX
NPoAYyKTOB

B. ncnonb3yloT gns TeCTUpOBaHUSA aHTUOMOTUKOB HOBOTO
NoKONeHUA

C. BknoyeHbl FDA B KayecTse MOTEHLMAIbHO OMAaCHbIX AA
yefioBeka

D. rocnutanbHble MH(EKLUN

2. MnasmmaHblli BEKTOP COAEPXUT B Ka4eCcTBE CEIEKTUBHOIO
mMapkepa:

reH YCTOMYMBOCTU K aHTUBNOTUKY

BbICOKOAKTUBHBIN CaiT pennnkauum

reH (hnyopecueHTHOro 6enka

YHUKaNbHbI CaiT PeCTPUKLUM

o0 w»

3. B nonnmepasHoii LenHol peakuum B Ka4ecTse 3aTpaBKu Ans

CMHTe3a KoMnammMmeHTapHol uenn AHK cnyxur:

A. KOPOTKWI OAHOLEMOYEUYHbIA ONUTOHYKNEOTU]

B. cmecb AMOKCUMHYKNneoTuamnTpudgoctaTos

C. pekoMOGMHaTHbIN 6enoK TepmocTabunsHoli AHK-3aBncnmoii
AHK-nonnmepasbl

D. VOHbI ABYXBaNeTHbIX METa/I0B, NPUCYTCTBYOLWNX B

6ydepe

4. M'mpponun3 gByxuenoveyHoi AHK nocpeacTBoM 3HAOHYKNeas
Il Tnna ocyuwiecTenseTca:

A. NoCpeACTBOM pa3pbliBa KOBa/NEHTHbIX (OCHOANIPUPHBIX
CBA3eN MeXAy COCeAHUMUN HYKNeoTuaamu

B. nmocpeacTsBoM pa3spbiBa BOLOPOAHbIX CBA3EW MeXAY
KOMMEMEHTAPHbIMWU HYKNeoTMaaMu

C. nocpefAcTBOM pa3pbiBa KOBa/IEHTHbIX CBSA3eN MexXay
ocTaTkaMmy prbo3bl U reTepoLUKINYECKOro 0CHOBaHMS



D. nocpefCTBOM pa3pbiBa KOBaNEHTHbIX CBA3EH MeXAy
ocTaTKaMu (POCthOpHON KNCNOTbI U FeTEPOLMKINYECKNM
OCHOBaHUeM

5. B pesynbTaTe arpobaktepuanbHo TpaHCcopMaLmmm KneTok-

JloHopoB BcTpolika AHK:

A. ocyuwecTBnseTcs 6enKkamum BUPYNEHTHOCTH B
CNy4YaiHblli YyH4aCTOK XpOMOCOMbl

B. npoucxoguT nepeHoc arpobakTepnanbHO nNnasmuabl B
umMTonnasmMy TpaHCHOPMMPOBaHHbLIX KNETOK

C. nepeHoc 061acTn BUPYNEHTHOCTM MerannasMupbl B
cneundgmnyeckmnii y4acTok XpoMOCOMbl

D. npoucxoguT romonormyHas peKomounHaLyma y4yacTKoB
XPOMOCOMbI arpobaTKepunini ¢ XxpoMOCOMOWN KNETKM-X0351Ha

6. PekombuHaHTHasa cybbeAnHNYHAA BaKLMHa npeacTasnseTt

co6oi:

A. OYNWEHHbIN 6eNOK-aHTUTEHHbIN feTepMeHaHT
naTtoreHa, NoNy4YeHHbIN B reTePOIOTMYHON CUCTEME
aKcnpeccuu

B. ounweHHywo OHK natoreHHa, npoayumpyemyto B
reTeponorMyHron cucTeme aKcnpeccun

C. 6eNnoK-aHTUTeHHbI AeTepMeHaHT, NONYYEHHbIN B KynbType
KNeToK naToreHa

D. WMHaKTUBMPOBAHHbLIV M OUYMLLEHHbIA NaTOreH

7. BMOoTEXHONOTrMYECKMiA CNOCO6 NOMYyYEHMSA YeN0BEYECKOTO

NHCYNWHa:

A. TeTeponiornyHas aKcnpeccus reHoB COOTBETCBYHOLLLNX
6eN1K0B B MMKPOOPraHu3mMax Uam KynbTypax K/eTokK

B. BblfefieHNe N OYUCTKY U3 KYyNbTYpPbl 3HAOKPUHHBLIX KNETOK
NnogXXenyAo4yHOW Xenesbl YeloBeKa

C. BblfefneHne N 04MCTKa M3 KNeTOK OCTPOBKOB JlaHrepraHca

D. BblfefleHNe N O4YNCTKA M3 IKCTPAKTOB NOAXKENYL0UHbIX
XeJie3 KPYMHOro poratoro cKota v CBUHEN

8. CneunduyHocTb pa3pbiBoB AHK, BHOCMMbIX

MeraHykneasamu cemerictea Cas onpegensercs:

A. monekynamu PHK-rngoBs, KOMNanMeHTapHbIX y4acTKy
OHK

B. monekynamun AHK onnroHykneotngos

C. cneungunyHOCTM MeraHykneasbl K onpegeseHHOW
HYKNeoTUAHOW nocnefoBaTelbHOCTH

D. cneundunyeckoin HyKNeoTUAHON NOCNea0BaTeIbHOCTbIO
AHK B MecTe y3sHaBaHuA

9. Typ6uaocTaTHbIN PEXXUM HEMpPePbIBHOTO KYNbTUBMPOBAHUS B

6rnopeakTope npeanonaraer:

A. NpsAMOIt KOHTPONb KOHLEHTpPaLMKM 61Momacchl NyTem
M3MepPeHUs UHTEHCUBHOCTMU CBETOPACCENBAHUA

B. [JOCTMXEHMS CaMOpPEryvpyemMoro paBHOBECUS MEX Y
CKOPOCTbIO poCTa KynbTypbl U ee pa3baBneHnem



C. nepuogudeckoe fo6aBneHne NOPLUNIA NUTATENbHOIO
cybcTpaTa B 3aBMCMMOCTM OT (hasbl pocTa KynbTypbl

D. pa3oByto 3arpy3Ky KNeToK 1 nuTaTenbHOro cybcrpaTa B
O6UOopeKTOp C Nocnesyowmnm

10. KonHTerpaTMBHbIi BEKTOP OTNINYAETCA OT 6MHAPHOrO:

A. Hanuumnem obnactu BupyneHTHoctn n T-AHK B cocTaBe
OLHOWN NNasMmupabl

B. npucyTcTBMEM YHUKaNbHbIX CaTOB PECTPUKLUKN B 06nacTu
nonunnHKepa

C. pacrnofioxxeHnem

D. opueHTaLmel

LLlkana oueHneaHus

«OTNNMYHO» - 60nee 80% npaBubHLIX OTBETOB HA TECTOBbIE 3aflaHUA KaX0ro YPOBHS
«Xopowo» - 70-79% npaBu/ibHbIX OTBETOB Ha TECTOBbIE 33jaHNA KaXX40ro YpOBHA

«Y [0B/IETBOPUTENBHO» - 55-69% NpaBunbHbLIX OTBETOB Ha TECTOBbIE 3aaHNA KaXKA0ro YPOBHSA
«HeyaoBneTBOpUTENIbLHO» - MeHee 55% npaBubHbIX OTBETOB Ha TECTOBbIE 3afaHNS KaX4oro
YPOBHA
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TunoBble CUTYaLMOHHbIE 3a4a4mn no gucumunnunHe (mogynio) 61.0.21 brnoTtexHonorusa

Koz

33.05.01

OnkK-7

MK-3

A/05.7

g h W N R

TeKCT KOMNeTeHUUN / TEKCT 3/1IeMeHTa CUTYaLlMOHHOA
3afayu

dapmayums

[OTOBHOCTb K MCMOJIb30BAHMNIO OCHOBHbIX (PU3NKO-
XUMUNYECKNX, MATEMATUYECKUX U UHbIX ECTECTBEHHOHAYYHbIX
MOHATUI 1 METOZO0B MPW peLleHnn NPOoghecCMoHanbHbIX 3a4ay.

Cnoco6HOCTbI0 K OCYLLLECTB/IEHUIO TEXHONOTMYECKNX
npoLeccoB Npu NPOU3BOACTBE U U3rOTOB/IEHUW NNEKAPCTBEHHbIX
CpefCTB.

M3roToBneHve neKapCTBEHHbIX NpPenapaToB B YC/IOBUAX
anTeyHbIX opraHM3auuni

O3HAKOMbBTECbH C CUTYALVEW N OAUNTE
PA3BEPHYTbIE OTBETbl HA BOMPOCHI

OnNuWunTe U cpaBHUTE pasHble CNOco6bl OTAENEHNE Y OYNCTKM
NPoAYyKTOB NPU GUOTEXHONOTMYECKOM NPOK3BOACTBE.

OcaxpgeHune
JKcTpakyms
Apcopbuuns
Xpomatorpagus
DNeKTPOohOoKyCMpPOBKa

OUEHOYHBIA nnCT

K CUTyaLMOHHOM 3agadve no no gucuunianHe (mogynto) 61.0.21  buoTexHonorus

Kog

33.05.01

OnkK-7

MK-3

A/05.7

TekcT KOMNeTeHUMY / Ha3BaHWA TPYLOBON (yHKLUUM /
Ha3BaHWs TPYLOBOro AeicTBMA / TEKCT aN1eMeHTa
CUTYaUNOHHOW 3agauu

®dapmayms

OTOBHOCTb K UCMO/b30BAHNIO OCHOBHbIX (DU3UKO-
XUMWUYECKNX, MATEMATUYECKUX U UHbIX ECTECTBEHHOHAYYHbIX
MOHATWIA 1 METOLOB MPU PeLleHnn NPopeccnoHanbHbIX 3ajau.
CrnoCco6HOCTLIO K OCYLLLECTB/IEHWIO TEXHOMOTUYECKUX
npoLeccoB Npu NPoV3BOACTBE U U3TOTOB/IEHUN
NeKapCTBEHHbIX CPeACTB.

V3roToBneHne nekapCTBEHHbIX NPenapaTos B YCNOBUAX
anTeyHbIX opraHuM3auuni

O3HAKOMbBTECH C CUTYALUWMEN N AANTE
PA3BEPHYTBIE OTBETbl HA BOMPOCHI

OnNuWKnTe N CpaBHUTE pasHble CMOCOObLI OTAENEHNE U 0UMCTKA
NPoAYyKTOB NMPU 6MOTEXHONOTMYECKOM MPON3BOACTBE.

OcaxpgeHne
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OcaxpaeHune paCTBOPEHHbIX BELLEeCTB OCYLLeCTBAAETCA
(hM3nyecknmm (HarpesaHue, pasBefeHue nnm
KOHLUEHTpPUpOBaHue, OXNaX4eHWe pacTBopa) uan
XUMUYECKUMU BO3LENCTBUAMU, NEPEBOAALLUMU
pacTBOPEHHOE BELECTBO B MasiopacTBOPUMOE COCTOSHME.
EcTecTBEHHO, YTO B 3aBUCMMOCTW OT LeNeli 1 CBOICTB
BbIENAEMOro NpoAyKTa nogbupaeTca TOT UK UHOW MeToq U
TO WM NUHOe BO3AEICTBME, T. €. NOAOMpaeTCs peareHT U T. n.

OTBET MOJHbINA, Ha [OOMNOJ/IHUTE/IbHbIE BOMNPOCHI OTBEYAET

[Ons OUeHKMN «XopoLlox»: OTBET NOMHbIMA, Ha AONO/IHUTENbHbIE
BONPOCLI He 0TBeYaeT

[Ns OUEeHKN «y0BNeTBOPUTENbHO»: OTBET HEMOMHbIW, Ha
AOMONHWTE/bHbIE BONPOCHI He OTBEYaeT

OTBeT HeMpaBUNbHbIA UAN OTCYTCTBYET

OKCcTpakuuma

DKCTpakuunsa nogpasfensaercs Ha TBepAo-XKnakogasHyto (npu
KOTOPOI NPOAYKT M3 TBEPAOW (hasbl NEPEXOAUT B XWUAKYHO) U
XULKO-XnAKodasHyo (Korga obecneymBaeTcs nepesos
NPOAYKTa 13 OAHOM XUAKOWN (ha3bl B APYTYHO, TaKXe XUAKYH
thasy). TeepAo-XnakodasHas sKCTpPaKLmMa CBOANTCSA NOPON K
npocToin 06paboTke TBEPAOro obpasua BOAOW uUnu
OpraHn4yecknMM pacTBOPUTENIEM C Lie/bI0 U3B/IEYEHUS N3 HErO
pacTBOPUMbIX COeAVHEHWI. [JOCTaTOYHO LINPOKO
NPUMEHSATCS pa3/inyHble OpraHnyeckne pacTBOpuUTeNn, B
4aCTHOCTW 3KCTparmpoBaHue aLeToHOM, KOTOPbIi
3(PHEeKTUBHO NepeBOANT B PaCcTBOP PAL NMMUAHLIX U
6€NKOBbIX KOMMOHEHTOB KNeTOK. Mpun XUAKO-XULKODa3HO
3KCTPaKLMM UCNONb3YHTCA pa3iMyHble OpraHuyeckme
pacTBOPUTENY - aIKUNPEHObI, 3DUPLI, TafloreHnbl, rekcaH,
xnopogopm n ap. OhPEKTUBHOCTb IKCTPAKL MU MOXKET BbiTh
CYLLEeCTBEHHO MOBbILIeHa: 1) MHOroKpaTHoW 06paboTKoi
3KCTparvpyrowmm areHTom; 2) nog6opom onTUManbHOro
pacteopuTens; 3) NOAOrpPeBOM 3KCTParvpyroLwero areHta uim
3KCTparmpyeMom XXnuakocTun, coaepxalliei npoaykT; 4)
MOHWKEHNEM [aB/ieHUs B annapaTe AN 9KCTPakyum, 4to
obecneynBaeTt LOBO/ILHO 3PNEKTUBHYHO 3KCTPAKLUIO Npu
OTHOCUTENIbHO HU3KOM Temnepatype. MocnegHee CHMXaeT
3aTpaThbl U YMeHbLUAeT PUCK MHAKTUBALUWN N3BIEKAEMOTO
npoaykrta. Moyt NOAHOCTLIO M36exaTb MHaKTUBaLUu
MO3BONAT METOAbl AKCTPArnpoBaHusa Ha Xonogy, T. €. nyTem
MCNOJIb30BaHUWN METOA0B KPMO3KCTpakuum. Mpu aTom
YPaBHMBAKTCA pPas3inuma Mexay TBepabiM cyo6CcTpaToM K
KYNbTYpanbHOM XWUAKOCTbIO, NOCKO/bKY U TO U Apyroe
HaxoANTCS B 3aMOPOXEHHOM COCTOSAHUM (B 0AHOI (hase).
KpunoakcTpakuus npoBogmTCca ¢ NPUMEHEHNEM
pacTBopuTenei, Temneparypa KMNeHUsa KOTOPbIX HU3Ka U Npu
00bIYHON KOMHATHOW TeMMNepaType HaXoAalIMxcs B
ra3oo6pasHoOM COCTOAHUU. KpMOIKCTpaKLns MOXeT
NMPUMEHATLCA B COYETAHUW C KPUOKOHCepBaL el KNeTok.
KneTouHasa 6uomacca MOXeT A/UTeNlbHOe BPeMS COXPaHATb
CBOW CBOWCTBA B YCNOBUAX FNMYyH6OKOro 3aMOpaXKnBaHus, a
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3aTem M3 Hee MOXET 6bITb 3KCTparMpoBaH LeneBoin NpoayKT.
B HEKOTOpbIX C/lyvyasax 3KCTParnpyrLimnii areHT MOXeT ObITb
He B XXMKOM, a B ra3006pa3HOM COCTOAHUU (NPU XUAKO-
razohasHol mnn TBepaorazoasHomn aKcTpakuun).

OTBET MOJHbINA, Ha [OOMNOJ/IHUTE/IbHbIE BOMNPOCHI OTBEYAET

[ONs OUeHKN «XopoLlo»: OTBET MOMHbIWA, HA 4OMNONHUTE/bHbIE
BONPOCLI He OTBeYaeT

[Ns OUEeHKN «y0BNeTBOPUTENbHO»: OTBET HEMOMHbIW, Ha
AOMONHWTE/bHbIE BONPOCHI He OTBEYaeT

OTBeT HenpaBW/bHbLIA NN OTCYTCTBYET

Apncopbuuns

Agncopbumns ABnseTca LOCTaTOMHO PacnpoCTpPaHeHHbIM
MEeTOJ0M OTAeNIeHUsA NPOAYKTa 1 paccMaTpmBaeTCcs B Ka4ecTBe
4aCTHOrO Cny4as aKCTpakumu, npu KOTopom
KCTParMpytowmnm areHToM CNY>XXUT TBepAoe Teslo. MexaHusm
ee CBOAMUTCA K CBSA3bIBAHUIO BbIAENSEMOTO U3 XUAKOW Unu
razoobpasHoii (hasbl BeLLeCTBa NOBEPXHOCTbIO TBEPAOrO Tena.
TpaguuMOoHHbIMK afcopbeHTaMu ABNAOTCS LPEBECHbINA Yrofib,
NoOpuUCTbIe TANHBLI U T. M.

OTBET MOJHbINA, Ha [OONO/IHUTE/IbHbIE BOMNPOCHI OTBEYAET

NS OUEHKM «XopoLio»: OTBET NOMHbINA, HA 4OMONHUTENbHbIE
BONPOCHI He OTBeYaeT

[Ns OUEeHKN «y0BNeTBOPUTENbHO»: OTBET HEMOMHbIW, Ha
AOMONHUTE/bHbIE BONPOCHI He OTBeYaeT

OTBeT HenpaBW/bHbIA NN OTCYTCTBYET

XpomaTtorpadgus

PasfeneHvie BeLeCTB NyTeM XpoMaTorpauy 0CHOBaHO Ha UX
HeO4MHAKOBOM pacrnpefeneHnu Mexay AByMs
HecMelLMBatOLWMMUCS (hasamu. PasnnyaroT xpomatorpaguio
Ha 6ymare, nnacTUHKax u KosioHKax. Mpu xpomartorpagpuu Ha
bymare nam Ha NnacTUHKaxX O4HOIN M3 HECMELUMBAKOLLMXCH
thas ABNsAeTCS ABMXKYLLMIACA pacTBOPUTENb, a APYTrOWi
(HemoABMXHOW (ha30oi) cnyXaT BOMIOKHA Bymaru uam 4yacTuubl
MOKPbIBAKOLLEr0 NIACTUHKY KaKoro-To matepumana (Hanpumep,
cunukarens). Mpu KONOHOYHOM XpomaTtorpapuu NOLBMXKHON
(ha3oi ABNAETCA NPOTEKAKOLWUIA Yepe3 KONOHKY pacTBOPUTENb,
a HeNoABMXHYH (hasy npeAcTaBNsSeT 3an0NHAKLWNIA KONOHKY
afcop6eHT (Yalle BCEro aTo rpaHyNMpoBaHHbIN refnb).
KonoHo4yHas xpomaTtorpagumsa fonyckaeT maclutabupoBaHme
npowecca, B pe3ynbTaTe Yero oHa 40BOJIbHO LUMPOKO
NMPUMEHSETCA B MPOMbILLIEHHbIX YCNOBUAX U BKAOYaeT
HECKO/bKO pas3HoBuaHocTel: 1) loHoobmeHHas
XpomMartorpagus, KoJIoHKa HanoMHAETCA rpaHynamm
aAcopbeHTa, KOTOpble HECYT 3apsXKeHHble KaTMoHHbIe (NH4)
NN aHnoHHble (SO4) rpynnbl, CNOCO6HbIE 3aXBaTblBaTh NOHbI
MPOTUBOMONOXHOIO 3apsAja. [JaHHbI MeTo UCnosb3yeTcs
AN5 BblENeHNA NOHU3NPOBAaHHbIX BELLECTB U3 XXUAKOCTU, a
TakXe 419 OYNCTKN HEAMTPanbHbIX COEANHEHWNIA OT NpUMecel
WNOHHOI npupoAbl. 2) MeToa "MONEKynsapHbIX CUT", refb-
XpomaTtorpaus, renb-unsTpauns. Buabl xpomartorpagun,
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OCHOBaHHbIE Ha pa3jesieHn BEeLLeCTB C pas3/InyHOWA
MOMEKYNAPHOM Maccoi 1 AuameTpom yacTtul,. AACOpOeHT
3axBaTblBaeT W YAEPXMBaeT, HanpumMep, TO/IbKO
HU3KOMOJIEKY IAPHbIE COEAMHEHUSA, MPOMNYCKasa COefUHEHUA C
60nee BbICOKON MONEKynapHoi maccoi. 3) AuHHas
xpomaTorpadus. Metof 6a3upyeTcs Ha 3aep>XXnBaHUm
KoMMNekca, 06pasytoLLerocs U3 KOMNOHeHTa pa3fenseMon
CMecu 1 iuraHga, KoTopblid PMKCUPOBAH Ha YacTuuax
HocuTens (HanonHMTEeNs KOMOHKK). MNpu aHHOM MeToze
MCMONb3YHTCA areHTbl, CNOCOoOHbIE CreLnpuYecKn cBA3bIBaTb
Kakoe-HUOY[b OLlHO KOHKPETHOE BeLLecTBO. Hanpumep,
(hepMEHT 0YMLLAKOT HA KO/IOHKE, 3aN0JIHEHHOM ero
cybcTpatom nnm cneumupuyeckuM MHIMGUToOpoOM.

OTBET NOJIHbIW, Ha LONO/IHUTE/IbHbIE BONPOCHI OTBEYAET

[nsa oueHKn «xopowo»: OTBET MOMHbIA, HA AONONHUTENbHbIE
BOMPOCHI He OTBeYaeT

[na OLeHKN «y0BETBOPUTENIbHO»: OTBET HEMOMHbIN, Ha
[AOMONHUTE/IbHbIE BOMPOCHI He OTBEYaeT

OTBET HeMpaBWUbHBIA UK OTCYTCTBYET

SNeKTPOMOKYCUPOBKa

Mogudukaumeii metoga anekTpodopesa ABnseTcs
1303NeKTpuYeckKas POKyCHpoBKa UK 3NeKTPO(OKYCUPOBKaA.
B aTOoM mMeTOAe pacTBOpP, HaCbILWalOWWiA refib, COLEPXUT
COeiUHEHMNE C KUC/TOTHO-OCHOBHbIMKM rpynnamu. o
B/IMSIHWEM 31EKTPUYECKOT0 NONA KMUCMOTHO-OCHOBHbIE
rpynnbl 6yepHOro coeUHEHNA MEHAKOT CTeMNeHb
MOHM3aLMK, co3faBas TeM caMbiM rpagneHT pH B
HanpasneHWUW 3NEeKTPUYECKOT0 NONS. DNEeKTPUYECKU
3apsHXKEHHbIe KOMMOHEHTbI pa3fensieMoin CMecu, HaHeCeHHOA
Ha reflo, MUTPUPYIOT MO Hanpas/IEHUIO K 3N1eKTpoay
NMPOTMBOMONOXHOIO 3HaKa. MOCKOMbKY 3T KOMMNOHEHTHI
nepeABuUraroTca no rpagmeHTy pH, To oHM NOCTENEHHO
TEPAOT CBOM 3apsfbl 1 B 30He, rae pH cooTBeTcTBYET
N303/1EKTPMNYECKON TOUKe (TOUKE 3N1eKTPOHEATPanbHOCTK), UX
ABWKeHue npekpawaetca. Kaxablii KOMNOHEHT
KOHLIeHTpupyeTca (hoKycupyeTcs) B onpeaeneHHon 06nacTtm
rens.

OTBeT MO/HbIN, Ha JONONHUTE/IbHbIE BOMPOCHI OTBEYaeT

NS OUEHKMN «XopoLio»: OTBET NOMHbINA, HA 4OMONHUTENbHbIE
BONPOCHI He OTBeYaeT

[Ns OUEeHKN «y0BNeTBOPUTENbHO»: OTBET HEMOMHbIW, Ha
AOMONHUTE/IbHbIE BONPOCHI He OTBEYaeT

OTBeT HeMpaBUNbHbIA UAN OTCYTCTBYET



