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Mpun paspaboTke paboyeli nporpamMmmbl y4ebHoM gucumnamubl (Mogyns) 61.0.21 BuoTexHonoruns B
OCHOBY MO/IOXEHbI:

1) @I'OC BO no HanpasneHuo nNoarotosku (cneyuansHoctn) 33.05.01 dapmauus

YTBEPXAEHHbI MUHNUCTEPCTBOM 00pa3oBaHns U Haykn P®  «27» mapTta 2018 .

2) Y4yebHbIn nnaH no cneyuanbHocTn 33.05.01 dapmaums (ypoBeHb CrieumnanuTeTa),
HanpaeneHHocTn 02 3gpaBooxpaHeHue (B chepe obpalleHUs NeKapCTBEHHbLIX CPeACTB U Apyrux
TOBApOB anTEYHOro acCOPTMMEHTA)

YyTBEPXAEHHbI y4yeHbIM coBeToM PIBEOY BO TIrMY MuHsgpaBa Poccum «26»mapta 2021 r.,

MpoTokon Ne 5.

Pabouass nporpamma yuye6Hol aucumnanHbl (moayns) 51.0.21 bBuotexHonorus opobpeHa Ha
3acefaHum Kadgeapbl apmaymmn

oT« /S » 200li r. MNMpoTtokon Ne /O -
3aBeaytowmii Kagenpori YcTuHoBa No60Bb
BukTtoposHa
(noanmceb) (®.1.0))

Pabouas nporpamma yyebHoi gucumnnumubl (mogynsa) 51.0.21 BuotexHonorus ogobpeHa YMC no
cneymnansHocTtn 33.05.01 dapmauunsg

oT « J 20b£/ r. MpoTokon N°V
Mpegcepatens YMC M. M. LiBeTkoBa
(®.1.0)
/
PaspaboTumku:
JoueHT LW kpbinb KO puit Hukonaesuny
(3aHMMaemas JO/MKHOCTb) (¢.1.0)
LoueHT CTtenaHoB Cepreii
BukTopoBsuy

(3aHMMaeMmast 40MKHOCTb) (®.1.0))



2. BBOJJHAA YACTDH

2.1. llesib 1 3aga4u ocBoeHHs1 AUCHUNIUHBI (Moay.asi) B1.b.27 buorexHoaorus

Henw ocBoenust yuebnoi mucruruimbabl b1.5.28 buotexHonorust COCTOUT B OBJAIACHHUH
3HAHUSMH O TIOJYYEHHHW C TIOMOIIBK) MAaKpO- W MHUKPOOPTaHM3MOB U  IMPOMBILIJIEHHBIX
Onokaranu3aTopoB ((PepMEeHTOB) JIEKAPCTBEHHBIX CPEACTB, a TAaKXKE MPUHLUNAMU TEXHOJOTHH,
CBSI3AHHOW C UCTIOJIb30BAHUEM OUOJIOTMYECKUX CUCTEM, YKHBBIX OPTaHHM3MOB HJIH UX MPOU3BOIHBIX
JUTST M3TOTOBJICHUSI WJIM WM3MEHEHHUs TMPONYKTOB WJIM TMPOLECCOB C LENbI0 WX KOHKPETHOTO

HUCIIOJIb30OBAHUA.

HpI/I 3TOM 3a0a4AMHU AUCIHTUITIINHBI ABJISAIOTCA:

- O6yLIeHI/Ie CTYACHTOB ACATCIBbHOCTU MPOBU30pPA, UCXOAA M3 3HAHUA OCHOB MO.]'IeKy.]'I;IpHOfI
6I/IOJ'IOFI/II/I " F'CHETHUKU MMPOAYLUEHTOB, COBCPIICHCTBOBAHHWSA ITPOU3BOACTBA METOAAMU T€HETHUECKOU
HWHXKCHCPUHU U HH}KeHepHOﬁ OH3UMOJIOTHH, 3HAHUA q)YHHaMeHTaJ'IbeIX OCHOB MC€TOHNOB KOHTPOJIA
Ka4ueCTBa U NOAJIMHHOCTHU NPEIapaToOB, MOJIYIaCMbIX 6I/IOTeXHOJ'IOFI/ILIeCKI/IMI/I METOOdaMU,

- (dopmupoBaHue y OOy4YarOIIUXCS NPAKTHUYECKUX YMEHUH W HAaBBIKOB HW3TOTOBJICHUS
6I/IOTeXHOJ'IOFI/ILIeCKI/IX JICKAPCTBCHHLBIX NPCMapaToB, OUCHKNU KAa4€CTBA CBIPbA, NUTATCIbHBIX CPECH,
MOJIYIIPOAYKTOB U LEJIEBLIX IPOIYKTOB;

- BbIpabOTKa y oOOy4arommxcss CmoCOOHOCTH TPAaBWJIBHO OIICHWBATh COOTBETCTBUE
OMOTEXHOJOTMYECKOro  mpou3BoacTBa  npasuiam  GMP,  cooTBercTBHE  TpeOOBaHHUSIM
JKOJIOTMYECKO 0€30MacHOCTH, MPUMEHUTENTLHO K HCTIOJIb3YEMbIM Ha MPOU3BOACTBE OHOOOBEKTAM -
MPOAYLIEHTaM U LEJNIEBbIM MPOayKTaM. BbipaboTka MpaBHIIbHONW OPUEHTALIMH NIPU OLICHKE KauecTBa
peKOM6I/IHaHTHbIX 66.]'IKOB KaK JICKAPCTBCHHBIX IMMPETIapaToOB.

2.2. Mecro yuebHOW mucummianebl (Moayns) b1.5.27 buorexHomoruss B CTPyKType
OCHOBHOI 00pa3oBaTeIbHONW MpOrpamMMbl BbICIIEro oOpa3oBaHusl No crnenuainbHocTH 33.05.01
dapmanus (ypoBeHb crienuainTeTa), HanpasiaeHHocTH 02 3npaBooxpaHeHue (B cdepe obpameHus
JIEKapCTBEHHBIX CPE/ICTB U IPYTUX TOBAPOB AMTEUHOIO ACCOPTHMEHTA)

2.2.1. Yuebnas nucuuruinHa (Moayib) b1.5.27 buorexnonorust oTHocHuTcst K 6a30BOH HacTu
OUCIUIUIMH 10 crieruanbHocTH 33.05.01 @apmanus (ypoBeHb CrielUaInTeTa), HanpaBieHHoCcTH 02
3npaBooxpaHenue (B cdepe oOpalleHUs JEKAPCTBEHHBIX CPEACTB M IPYTHMX TOBAPOB ANTEYHOTO
aCCOPTUMEHTA)

2.2.2. {na wsydeHus AaHHOH y4yeOHOU mucumruinHbl (Moaynsi) b1.B.27 buorexnonorus
HEOOXOIUMBI CJIEAYIOIINE 3HAHWSA, YMEHHS M HAaBBIKH, (POPMHPYEMbIE MPENIIECTBYIOIUMHU
IUCLUTUTHHAMU.

Bbuosorus

3HaHI/I$I: O6H_II/Ie 3aKOHOMepHOCTI/I HpOI/ICXO}KHeHI/Iﬂ n pa3BI/ITI/I$I JKHU3HU, aHTponoreHes U OHTOT'CHEC3
YCJIIOBCKA. 3aKOHbI I'CHCTUKHU U €€ 3HAaUYCHHEC IJId MCIOUIIUHDI, 3aKOHOMepHOCTI/I HACJICOACTBECHHOCTHU
1 UBMCHYUBOCTH.

yMeHI/Iﬂ: OINUCHIBATHE U aHaJ'II/ISI/IpOBaTb COCTOSHUEC TCHETHUYUCCKOTO annapaTa paBJ'II/ILIHbIX KJIICTOYHBIX
CTPYKTYP YeNIOBEKa.

HaBbIKI/I: I/ISYLIGHI/IG HaCJECACTBCHHOCTH C IIOMOHIBIO IUTOI'CHETHYCCKOI'O, T'€HCAJIOTHYCCKOTO U
OJIU3HELIOBOIO METONIOB.

duzuxka

3HaHUSA. OCHOBHBIE (PU3NYECKHUE 3aKOHBI (YHKLUMOHMPOBAHUS KJIETOK, OPraHOB M CHCTEM
opranusma; OMO(pHU3NYECKHE MEXaHHW3Mbl (PYHKLIMOHUPOBAHHUS CEHCOPHBIX CHCTEM OPraHh3Ma,
TEOPETHUECKHE OCHOBBI HH(POPMATHUKH, CTATUCTHKH, pACIpPOCTpaHeHHWe UHPopMauun B
MEIUIUHCKUX 1 OHOJIOTMYECKIX CHCTEMAX.



YMeHHs: TPOBOAWTb U AHAIM3UPOBATH JAHHBIE 3JIEKTPO(YU3MOJOTHYECKUX MPUOOPHBIX
UCCJIEIOBAHUM.

HaBbiku: OCHOBHbIMH MeTOnaMH (TIPUHLHUIAMH) OINpPENeNIeHUus] MapaMeTpoB OuoduzmuecKkux
MPOIIECCOB, MPOUCXOIAIINX B OPTraHU3ME; OCHOBHBIMH METOAMH MEIUIIUNHCKON CTATUCTUKH.

Oprannyeckasi XumMus

3HaHUS: MEXaHU3MbI PETYJISALUN BOAHO-COJIEBOTO M KHUCJIOTHO-IIEJIOYHOTO T'OMEOCTa30B; pPOjb U
3HAa4YEeHUE MAKpPO- U MUKPOAJIEMEHTOB Ul 3I0POBOTO OPraHU3MA, CTPOEGHUE U POJIb OHOJNOTHYECKH
BAXHBIX OPraHMYECKHUX COCOMHEHWH B TOJJEPKaHWM TOMEOCTa3a OpraHu3Ma;, 3HaueHHUe
OMONOTUYECKH  BaXKHBIX  BellecTB  (THO3(UPOB, KOPEPMEHTOB), peakuuidl  (OKUCIICHHS,
BOCCTAHOBJICHHSI, ALMUINPOBAHMS), XUMHUYECKOH OCHOBBI HEHCTBUS (EPMEHTOB U KO(PEPMEHTOB
(HAZI', NAJIH u 71p.); OCHOBHBbIE MEXaHH3Mbl MEPEKUCHOTO OKHCJEHHs JIHIHJOB,
AHTHOKCUIAHTHOH CHCTEMBI.

YMeHHs: aHaIU3UpPOBATh JAHHBIE O COCTOSHUM BOJHO-MHMHEPAJIBHOTO M KHCJIOTHO-IIEIOYHOTO
roMeocTas’a 370POBOrO 4eJOBEKa, NPOTHO3UPOBATH HAIMPABIEHHE M PE3YJbTaT XUMHUYECKHX
NPEBPAIEHNI BaYKHBIX OPTaHUYECKUX COCTUHEHUH B OpraHM3Me 3J0POBOTO YEIOBEKA.

HaBbIku: OCHOBHBIMH MeTOAaMU (ITPUHLUIIAMHU) OTIPENEICHUS CONEPIKAaHNE M aKTHBHOCTH BaXKHBIX
HEOPraHMYECKUX U OPraHUYECKUX BEIIECTB.

Muxkpoouoaorusi.

3HaHUS: OCHOBHBIC XapaKTEPUCTHKH MHUKPOOPTaHU3MOB, OakTepui, BUPYCOB, MPOCTEHIINX U AP.;
pOJb B MATOJIOTUH, PACHPOCTPAHEHHOCTh MX B mpuponae. TOKCHHBI (3HOO- U 3K30-), PepMEHTHI
arpeccuu;, 0COOEHHOCTH BUPYCHBIX HH()EKLIMOHHBIX MPOLIECCOB, OCHOBHBIE MOJIOKEHUST YIEHUS 00
umMMyHHTeTE (crieruduyeckre n HecreupUIeCKue MEXaHU3MBbI 3aIUTHI).

YMeHHs: TMPOBOIUTH MHUKPOOHUOJIOTHYECKUH aHaINU3 MO JAHHBIM HCCIeNOBAHUN OHOJOTMYECKHX
JKUKOCTEH W TKaHEH, ONpeAesiTb HWMMYHOJIOTHUECKHH CTaTyC 3I0pOBOTO HEJNIOBEKa II0
pe3yJbTaTaM reMOrpaMMBl.

HaBbIku: OCHOBaMH OLIEHKH COCTOSIHUSI UMMYHHON CHCTEMBI 37J0POBOTO YEJIOBEKA.

Buosornueckass Xumus

3HaHUsS. OCHOBHBbIE (D)YHKIIMOHAJbHBIC CBOMCTBA OMOMOJIEKYJ KJIIETKH, CyOKJIETOYHBIX OPraHeLT,
BaXKHEHIIIME CBOWCTBA M MEXAHU3MbI PErysisiiud MeTadoim3Ma YIJeBOAOB, JIUIUIOB, OENKOB,
AMUHOKUCJIOT, HYKJICOTH/IOB, OHOJIOTMYECKOE 3HAYEHHE BUTAMHHOB, OCHOBBI OHOIHEPTeTHKH,
MOJIGKYJIIPHbIE ~ MEXaHu3Mbl  oOpa3oBaHusi  CyOCTPaToB  [JIsi  MUTOXOHAPHAIBHOTO |
BHEMUTOXOH/APHUATBHOTO OKHCJICHUS, OCOOCHHOCTH MeTadoiM3Ma TICYeHH, CHUCTEMBbl KPOBH,
HEPBHOW, MBIIIEYHOW U JAp. CTPYKTYp OPraHM3Ma, NPUHIUINBI OUOXUMUYECKOTO aHaJn3a,
JUarHOCTHUYECKOE 3HAUCHUE MOKa3aTesed KPOBU U MOUYH Y 300POBOTO YEJIOBEKA.

YMeHus: aHaIU3UPOBATH MOJICKYJSIPHbIE MEXaHU3Mbl MOAAEPKAHUSA TOMEOCTa3a B 3J0POBOM
opraHu3Me; OOBSICHUTh CIOCOOBI 00E€3BPEKMBAHMS TOKCUYECKHX BEIIECTB, OLIEHUBATH JAHHBIE O
XUMHUYECKOM COCTaBe OHOJIOTHYECKHX JKUAKOCTEH Ui XapaKTePUCTHKH HOPMBI M TMPU3HAKOB
00J1e3HM.

HaBbiku: wmeTomamu  (MPUHOWIIAMU) ONPEAENICHUST XHUMHYECKOTO COCTaBa OHOJIOTHYECKHIX
JKUIKOCTEN B KITMHUYECKOW MEIUITNHE.

duzuojorusa

3HaHUS: 3aKOHOMEPHOCTH (PYHKLIMOHUPOBAHUS OPTaHOB M CHCTEM OpPraHM3Ma U MEXaHHU3Mbl UX
pPeryJupoBaHUs, OCHOBHBIC 3aKOHbI OMOMEXaHUKU M €€ 3HaueHUs JJisi (PapMaKOJOTHH, OCHOBHBIC
METO/IbI HCCIIENOBAHMUS (DYHKIIHI OpraHu3Ma.

YMeHHsI: ONpenessiTh OCHOBHbIE KOHCTAHTBI FOMEOCTa3a OpraHu3Ma 4ejoBeKa MO JadopaTopHO-
WHCTPYMEHTAJIbHBIM JAHHBIM B HOPME.



HaBbiku: OCHOBHBIMH

nprueMamu

HUCCIIENOBaHUI

Ha  YEJIOBEKE,

MCTOANYCCKUMHU IIpUEMaMU OLICHKHU (I)YHKLII/IOHI/IpOBaHI/ISI OpTraHOB U CUCTEM OpPraHU3Ma.

2.3. TpeGoBaHusi Kk pe3y/jbTaTaM OCBOeHHsI y4eOHOH aucuumniuHbl (MoayJsi)) b1.B.27

Bbuorexnoorus

OcBoenne mucummmabl (Moaysst) b1.65.27 BuorexHonorust HarpasyieHO Ha (OPMHUPOBAHNE

y 00OyHarOLIUXCS CIEAYOIUX KOMITETSHLIUH

HNHnukaTopbl TOCTHKEHUS YCTAHOBJICHHBIX 001enpoeCCHOHATBHBIX KOMIIETSHITHN

HaunmenoBanne xateropun

Koa m HaumeHnoBanue

Nuaukaropbl A0CTHIREHHS

(rpynmnbi) o01enpodgeccHoHATbHOI o01enpodeccuoHaIbHOI
o0menpodeccHOHAIbHBIX KOMIIETEHI{HH KOMIETEHUHH
KOMIIETCHIHH BbINNYCKHUKA

[IpodeccronanpHast OIIK-1. Cnocoben | UK. OIIK-1,- mpuMmeHsieT OCHOBHBIE

METOJI0JIOTHSI UCTIOJIB30BAaTh  OCHOBHBIE | OMOJOrMYECKHE METOABI aHAIN3A IS
Ouonorudeckue, (Gu3nKo- | pa3paboTKH, UCCJIeIOBAHUN u
XUMHUYECKHUE, SKCIIEPTU3BI JIEKAPCTBEHHBIX CPEICTB
MaTeMaTUYeCKue METOIbl | U JIEKAPCTBEHHOTO PaCTUTEIbHOIO
ISt pa3paboTKy, | CBIPbS
UCCJIeI0BAHUN u | UK OIIK-1,- mpumeHsieT OCHOBHbIE
SKCIIEPTU3BI (U3UKO-XUMHUUECKHE U XHUMHUYECKHE
JIEKapCTBEHHBIX CPEACTB, | METOIBI AaHaNM3a i pa3padoTKH,
U3TOTOBJIEHUS UCCJIEIOBAHUM u SKCIIEPTHU3BI
JIeKapCTBEHHBIX JIeKapCTBEHHBIX CPEICTB,
IpenapaTos JIEKapCTBEHHOI'O CBIpbS "

OMONIOTHYECKUX OOBEKTOB
UK OIIK-13- mpumeHsieT OCHOBHBIE

METO/IbI (PU3NKO-XUMHUECKOTO
aHaIM3a B U3TOTOBJIEHUH
JIeKapCTBEHHBIX MTPenapaToB

MK OIIK-14- MIPUMEHSET
MaTeMaTU4YeCcKue METO bl u
OCYLIECTBJISIET MaTeMaTHYECKYIO

00pabOTKy MaHHBIX, MOJYYCHHBIX B
Xome pa3pabOTKu  JIEKapCTBEHHBIX
CPEACTB, a TakXe HCCIENOBaHUS U
JKCIIEPTH3bI JIEKAPCTBEHHBIX CPEICTB,
JIEKapCTBEHHOTO CBIPbSI u
OMOJIOTHYECKUX OOBEKTOB

OCHOBOIIOJIararomuMmn




2.4. XapaKTepucTmka npodeccnoHanbHOM AeATeNbHOCTU BbINYCKHMUKA

2.4.1. Tpwn peanunsaunn gucunnauHel (mogyna) b1.6.27 BuoTexHonorua B CTPYKType
OCHOBHOW 06pa3oBaTe/sibHO MNporpamMbl BbiCWEro o6pasoBaHuMa N0 creunanbHocTn 33.05.01
dapmauuns (ypoBeHb creuunanuteTta), HanpasieHHocTM 02 3apaBooxpaHeHue (B cepe obpalieHms
NEKapCTBEHHbIX CPeACTB W APYrMX TOBapOB anTeYHOro acCOPTUMEHTA) BbIMYCKHUKU FOTOBATCA K
npoeccMoHanbHoOlW  [LeATeNbHOCTH, HanpaB/ieHHOW  Ha  OKasaHuMe  KBaIU(ULMPOBaHHOW
(hapMaL,eBTUYECKO NOMOLLN HACeNeHNIO, NauneHTaM MeLULMHCKUX OpraHu3aunii, paboTsl, ycnyru
No [JOBefeHUI0 JIeKapCTBEHHbIX MNpenapaToB, MeAULMHCKUX  W3[enuid, ApYrux TOBapos,
paspeLleHHbIX K OTNYCKY B anTeyHbIX OpraHu3aumnax, 40 KOHEYHOro notpebutens

2.4.2. O6bEKTbI NPOdeccuoHanbHON AeaTe/IbHOCTU BblMYCKHUKOB

3TO NeKapCTBeHHble CpeAcTBa ANA MEAULMHCKOTO N BEeTEPUHAPHOro NPUMEHeHUs, Apyrue
TOBapbl anTeYHOro AaccopTUMEHTa, JleKapCTBeHHOe pacTUTe/lbHOe Cbipbe, 6GMOMOrNYeCKM
aKTUBHbIE BeLLecTBa, (hapmMaLeBTUYeCcKasa AefATeIbHOCTb, PUANYeCcKue nuua, usnyeckne nuua.

2.4.3 3afiaum npoecCcMoHanbHOM LeATeNbHOCTH BbIMYCKHUKOB
Tun: ®apmaueBTUYeCcKuni

3afaun: opraHusaunsa 1 OcCyLLecTB/IeHMe npolecca M3roToB/EHUSA JIEKAPCTBEHHLIX
npenapartos;
2.4.4. Buabl npodeccMoHanbHOM AeSTENbHOCTU, Ha OCHOBE (hOPMUPYEMbIX NPU peanusaunm

ancumnnunuel (moayns) 61.6.27 BUOTEXHONOMMA KOMNETEHLWA:
®dapmaleBTmnyeckas

3. OCHOBHAA YACTb

3.1. O6bem yuebHon aucunnnnHbl (Moaynsa) 61.6.27 BMOTEXHONOTMSA N BUAbl YY4EOHOW

paboTbl
CemecTpbl
Bcero
o yacos/ Ne 7
Bug yyebHol paboThl 3246THBIX
eanHIL 4yacos
1 2 3

AyAnTOpHbIE 3aHATUA (BCEr0), B TOM YMC/IE: 60 60
Nekunn (J1) 16 16
MpakTunyeckne 3aHatus (M3), 44 44
CamocTtodATenbHasa pabota ctygeHTa (CPC),B ToM 48 48
yucne:
MogroToBska K 3aHaTuaM (M3) 24 24
MoaroToska K Tekywemy KoHTponto (MTK) 12 12
MoaroToBka K NpoMe>KyTo4yHoMy KoHTponto (MIK) 12 12
Bua npoMexyToUHOI 3a4et (3)
arrecrayun 3K3aMeH () 36 36

yac. 144 144
NTOIO: O6uas Tpya0eMKOCTb

3ET 4 4

3.2.1 Pa3pgensl yyebHoin gucumnnumubel (Moayns) 61.6.27 buotexHonorns un
KOMMNETEHL NN, KOTOPbIe JO/MKHbI OblTb OCBOEHbI NPU UX U3YUYEHUN



No
KoMIIeTe
HIUH

HaumeHoBaHue pazaena
AUCHHIUINHBI (MOIYJIs1)

Tembl pa3aenos

2

3

4

OIIK-1

buorexnonorus

CoBpeMeHHBIE METOIbI MOJIEKYJISIPHO-
Ounonornveckrx uccienoBaHuil. I eHomuka:
anmaparHas 0a3a, IPUHIIHIIBL.
CexBEeHUPOBAHNE I€HOB H TEHOMOB.
IIpoTeoMuka: IPUHIHILI, pa3ieieHne
6enxos npu 2-D snexTpodopese,
ABTOMATHYECKHE CUCTEMBI [Tl IBYMEPHOTO
pazgeneHusi OeJIKOB HA OCHOBE
xpomarorpaduu.

OCHOBHBIE HHCTPYMEHTBI F€HETUYECKOH
WH)KEHEPUU: BEKTOPBI B (PEPMEHTHI.
JIOCTYIHOCTB, MpaBHIIa PACIPOCTPAHEHHS U
ucnonb3oBaHus. TpeboBaHus 1Mo
Oe3omacHOCTH MpU padoTe ¢
pexombunanTHoi JITHK.

Co3nanne pekOMOMHAHTHON MOJIEKYJIbI
JHK. IIpuHIMn pecTpuKUUn-IUrupOBaHUs-
CKPUHHUHTa-ITPOBEPKH.

[TonyueHne TpaHCTEHHBIX OPTraHU3MOB IPU
NOMOIIHU (PH3UKO-XUMHYECKHX METOJIOB.
[TonyueHne TpaHCTEHHBIX OPTraHU3MOB IPU
MIOMOIIY TIOCPEAHUKOB (BHPYCHI U
Oakrepun).

CKpUHMHT NPOAYLEHTOB OUOJIOTHYECKU
AKTUBHBIX BEUIECTB (AHTUOMOTHKH,
UHrUOUTOPHI (PEPMEHTOB,
UMMYHOZETIPECCAHTBI U JIP.) U3 TIOYBEHHBIX
MUKpoopranu3MoB. IlocnenoBareabHOCTD
craguii. OnpeneneHne aHTUMUKPOOHOH
AKTUBHOCTH aHTHOUOTUKOB.

Perynsauus 6uocunresa BAB B ycnoBusix
Mpou3BOACTBA. PEPMEHTATOPEI
(pepmenTepsl). Pemenne cuTyalimoOHHBIX
3ama4 (pu HapyIIEHUH ONITUMAaJIbHbBIX
yCJIOBUN OMOCHHTE3a)

DepMeHTbI MEANLIMHCKOTO HA3HAUYEHUSI.
MeTozbl BBIICIEHHS U OLIEHKH (PepMEHTOB
MUKPOOHOTO MPOUCXOKIACHHUS.

[TonyueHne aMHHOKHCIIOT, BUTAMHHOB H
KO(pEepMEHTOB OMOTEXHOJIOTUIECKUMHU
metropamu. KoHCTpyHpoBaHue mraMMoB-
MPOAYLIEHTOB U ONITUMH3ALHS YCIOBUH
bepmeHTann.

Metoasl tMMOOUIH3aIUN (PEPMEHTOB U
LIEJIBIX KJIETOK.

IIpenapater HopModuopel. Beipamusanmue.
Kontpounb. CycrnieH3ust KJIETOK.
JIumouIIbHO BBICYLIIEHHBIE MPETAPAThL




MGTOI[bI MOJIYYCHU U KOHTPOJIA

KynpTuBUpOBaHUE PACTUTENBHBIX KJIETOK.
KannycHele 1 CyCIEeH3MOHHBIE KYJIBTYPBL

IlosnyueHue nexkapCTBEHHBIX BEIECTB Ha
OCHOBE PAaCTUTEJIbHBIX KYJIbTYP TKaHEH.
Knaccuueckue 1 reHHO-HHXKEHEPHBIE
METO/BI aKTUBALIMH OMOCHHTE3a BTOPUYHBIX
COEAVHEHUH B KYJIbTYPaX KJIETOK PACTEHHUI.

KYJIBTYD.

3.2.2. Pa3penn! yueOHoil Aucuunaunbl (MoayJsi) b1.6.27 BuorexHosiorusi, BuJbl y4eO0HOH
AeATeJIbHOCTH U (popMbI KOHTPOJIA

Bunbi yueGHo

N AEATeJbHOCTH, BKJII0YAS Dopmbl
[1]
- HaumeHnoBanue pasaena CAMOCTOATENLHYI0 PAdoTy TERYIETo
Ne | ceme KOHTPOJIst
AMCHUTLIMHBI (MOAY.J151) CTYAE€HTOB
cTpa (5 uacax) ycneBaemMoc
J|Jap | m | CPC | seero ™
1 2 3 4 5 6 7 8 9
1 |7 buorexHonorus Tectuposan
J’_
16 ag | B g |0
36 CUTYalLlUOHH
bIE 3a/1a91
UTOTO: 16 44 | 48 | 144

3.2.3. HazBaHue TeM JIeKIMH H KOJHYECTBO YacOB MO ceMecTPaM H3y4eHHs] y4eOHOH

aucuunanHbl (moayJasi) 51.5.27 buorexnoJsiorus

Ne Hassanue Tem JieKuuii AUCUUNIHHBI (MOIYJIsI) Yacel
1 2 3
7 ceMecTp
Brenenne B OMOTEXHOJIOTHIO. 3HAYEHHE U MECTO B COBpeMeHHOM mupe. [lonsTue 2
1. reHa, ero CTpykrypa u pynkuus. I'enomuka. Peanusanusi reHeTHUECKOH
WH(POPMALIUU Y KUBBIX OPTraHU3MOB.
2. | I'enernueckas uHxkeHepusl. lIonsiTHE BEKTOpA B TeHHOM MHXKEHEPUU. 2
3. [ lIpsimMble MeTOnbI nepeHoca reHos. Henpsimele MeTObI MEPEHOCA TEHOB. 2
A BexTopb! mist arpobakTepuaabHOi TpanchopMannu. buotexHomorndeckoe 2
' MPOU3BOACTBO. DEPMEHTEPBHL
5 TpagumonHass MUKPOOUOIOTHYECKAs OMOTEXHOJIOTHSI i OMOTEXHOJIOTHsT 2
" | pekOMOMHAHTHBIX IITAMMOB MHUKPOOPTAHU3MOB,
OnHOKIJIETOYHBIH OENOK. 2
6. | MukpoOuosnorus ceabcKoMy X03sicTBy. KynpTHBIpOBaHNE KIETOK PACTEHUN U
JKUBOTHBIX B YCJIOBUSIX 71 VIITO.
7 Hnxeneprast sH3uMOIOTHs. UMMOOMITN30BaHHBIE KJIETKH U (PePMEHTBL 2
’ HNmmyHoOnoTexHomornst. PeKOMOMHAHTHBIE BAKIIUHBI
PexoMOnHaHTHBIE OEJIKUA U MOJUMENTHIEL 2
8. | [onyueHnue chemoOHBIX BaKIMH. PacTeHUs 1 JKUBOTHBIE KaK OHOPEAKTOPHI.
[Tpobnema I'MO B coBpeMeHHOM 001I1eCTBE.
Hroro uacos B cemectpe 16




3.2.4. HazBaHue TeM NPAKTHYECKHX 3AHATHI H KOJHYECTBO 4YaCOB IO CeMeCcTpaMm
H3y4eHHusi yueOHoil aucuuniusbl (moayJsi) 51.5.27 buorexHoaorus

Ne Ha3Banue TemM npakTHYeCKHX 3aHATHI AUCUMILTHHBI (MOAY.JIs1) Yacel

1 2 3

7 cemecTp

CoBpeMeHHbIE METOIbI MOJIEKYJISIPHO-OMOJIOrMUECKHX HecaeqoBannil. [ eHoMuka:
anmaparHas 6asa, npuHLunbsl. CeKBeHUpPOBaHUE IeHOB U reHOMOB. IIpoTeomuxka:
NPUHLUIEL, pasaenenne 6enxos npu 2-D snexTpodopese, aBToMaTudeckne
CHCTEMBI [UIsl ABYMEPHOTO pasesieHns: OeJIKOB Ha OCHOBE XpoMaTorpaduu.

OCHOBHBIE HHCTPYMEHTBI T€HETUYECKOH HHKEHEPHU: BEKTOPBI U (PEPMEHTBL.
2 | JAOoCTYIHOCTb, MpaBUjia PaCIpOCTPAHEHHS M UCIIONb30BaHus. TpeboBaHwMsI 1O 4
Oe3omacHOCTH mpu padote ¢ pekomOuHanTHOH JJHK.

Cosznanue pexkombunanTHOM Mostekybl JIHK. ITpunimn pectpukium-
JIMTUPOBAHUSI-CKPUHUHTa-IPOBEPKH.

[TonyueHne TPaHCTEHHBIX OPraHMU3MOB IPH TTOMOIIH (PU3UKO-XUMUYECKHX
4 | meronoB. IlonydeHne TpaHCTEHHBIX OPraHU3MOB MPU TOMOIIH TOCPEIHUKOB 4
(BUpYCHI U OaKTEepPHH).

CKpUHHHT POOYLIEHTOB OMONIOTHYECKH aKTUBHBIX BELIECTB (AHTHOMOTHKH,
UHTUOUTOPBI (PEPMEHTOB, UMMYHOIETIPECCAHTBI U AP.) U3 TOUBEHHBIX 4
Mukpooprann3MoB. IlocnenoBarenpHOCTh cTanuil. OnpeneneHne aHTAMUKPOOHOH
AKTUBHOCTH aHTHOUOTHUKOB.

Perymsauus 6nocunresa BAB B ycnoBusix nponssoncTsa. @epMeHTaTOPHI
6 | (bepmenTephl). Pemenne cuTyalmoOHHBIX 33124 (TIPH HAPYIIEHHUH ONTHMAaJIbHBIX 4
yCJIOBUN OMOCHHTE3a)

q)epMeHTbI MEIULMHCKOI'O HA3HAYCHUS. MGTOI[bI BBIACJICHUA U OLICHKHU

/ (bepMeHTOB MUKPOOHOTO TIPOUCXOIKIEHUSI. 4
[TonyueHne aMUHOKHCIIOT, BUTAMHHOB M KOEPMEHTOB OHOTEXHOJOT HUECKIMHU

8 | merogamu. KoHCTpynpoBaHue MITAMMOB-IIPOAYLIEHTOB ¥ ONTUMM3ALUS YCIOBUN 4
dbepMeHTanmu.

9 | Metoael uMmMoOmIM3ay GEPMEHTOB U LEJBIX KIETOK. 4

10 [Ipenaparsr Hopmoduopsl. Beipamusanue. Korrpons. CycneH3ust KIETOK. 4

Jlumo¢nIbHO BBICYIIEHHBIE TPENapaThL.

KynbTuBupOBaHHe pacTUTENBHBIX KJIETOK. KallnycHbIe U CyCIEH3UOHHBIE
KyJbTypbl. MeTObI NOMy4eHUsI U KOHTPOJIS KyJabTyp. Ilonydyenune nexkapCTBEHHBIX
11 | BemecTs Ha OCHOBE PACTUTENBHBIX KYJIBTYp TKaHel. Kiaccuueckue u reHHo- 4
WH)KEHEPHbIE METOABI AKTUBALIMN OMOCHHTE3a BTOPUYHBIX COSTUHEHUH B
KyJbTYpax KJIETOK PACTCHUI.

HTtoro yacos B ceMecTpe 44

3.2.5. JIaGopaTopHbIH NPAKTHKYM

He nmpeaycmotpen.

3.3. CAMOCTOATEJIBHAA PABOTA CTYAEHTA

3.3.1. Buaer CPC

Ne | HaumenoBanmue pasaena yu4eOHOH Bcero
pasi y Buasr CPC
n/n AMCHUILINHBI (MOIYJIs1) YACOB

1 3 4 5




7 cemecTtp

1 | CoBpeMeHHbIE METO b
MOJIEKYJIIPHO-OHNOIOTMYECKUX
uccienosanui. I'eHoMuka:
anmaparHas 06a3a, MPUHLUIIBL.
CexBeHHpOBaHUE I'€HOB U T€HOMOB.
IIpoTeomuka: NpUHLUIBL,
paznenenue Oenkos npu 2-D
aaekTpodopese, ABTOMATHUECKUE
CHCTEMBI JUIsl IBYMEPHOTO
paszzaeneHus: OEJIKOB HA OCHOBE
xpomarorpaduu.

-TIOATOTOBKA K 3aHATHIO
- pabota ¢ yuebHOH muTepaTypoit

- MOJTOTOBKA K TECTUPOBAHUIO HCXOIHOTO
YPOBHSI 3HaHUH

2 | OcHOBHbIE HHCTPYMEHTHI
TeHETHYECKON NH)KEHEPUHU: BEKTOPBI
u pepmeHThl. JIOCTYMHOCTB, MpaBHUiIa
PaCIpOCTPAaHEHHSI U CTIOJIb30BAHMSI.
TpeboBanus no 6e30macHOCTH IPU
pabote ¢ pexkombunanTHoi JIHK.

IIOArOTOBKA K 3aHATUIO

- pabota ¢ yuebHOM muTepaTypoit
- IOATOTOBKA K TECTUPOBAHUIO

- IOATOTOBKA K TUCKYCCUU

Cosznanue pekOMOMHAHTHOM
moJiekyanl JIHK. ITpunuun
PECTPUKLIUU-TUTUPOBAHUS-
CKPHUHUHTA-TTPOBEPKH.

IIOATrOTOBKA K 3aHATHUIO

- pabota ¢ yuebHoOl muTepaTypoit
- IOATOTOBKA K TECTUPOBAHUTIO

- IOATOTOBKA K TUCKYCCUU

4 | IlonyueHue TpaHCTE€HHBIX
OPraHHU3MOB IPH MOMOIIH (HUINKO-
XUMHUYEeCKUX MeTOAOB. [lonyuenue
TPAHCTEHHBIX OPTaHU3MOB TIPH
MOMOIITU MIOCPETHUKOB (BUPYCHI U
Oakrepun).

IIOArOTOBKA K 3aHATHUIO

- pabota ¢ yuebHOH muTepaTypoit

- IOATOTOBKA K TCCTUPOBAHUTIO

- IOATOTOBKA K TUCKYCCUU

- IPOBECHUE aHAIN3a PELICHUS THUIIOBbIX
CUTYAlTMOHHBIX 3a0a4

5 | CkpyHUHT IPOAYLIEHTOB
OMOJIOTHYECKU AaKTHBHBIX BEIIECTB
(aHTUOMOTHKH, UHTUOUTOPHI
(pepMEeHTOB, IMMYHOIETIPECCAHTDI U
Ip.) U3 IOYBEHHBIX
MHKPOOPTaHU3MOB.
IlocnenoBaTenbHOCTD CTAIUMN.
Omnpenenenne aHTUMUKPOOHOH
AKTHMBHOCTH aHTHOHOTHKOB.

IIOArOTOBKA K 3aHATHUIO

- pabota ¢ yuebHoOl muTepaTypoit
- IOATOTOBKA K TCCTUPOBAHUTIO

- IOATOTOBKA K TUCKYCCUU

6 | Perymsius 6uocunte3a BAB B
YCIIOBHSIX TIPOU3BOJICTBA.
DepmenTaTopsl (pepMeHTEPHI).
Pemenne cutyaunoHHbIX 33124 (pu
HAPYLUICHUH ONITUMAJIbHBIX YCIOBHUN
OnocuHTe3a)

IIOATrOTOBKA K 3aHATHUIO

- pabota ¢ yuebHOM muTepaTypoit

- IOATOTOBKA K TCCTUPOBAHUTIO

- IOATOTOBKA K TUCKYCCUU

- IPOBECHUE AHAIN3A PELICHUS TUIIOBbIX
CUTYAlITMOHHBIX 3a0a4

®DepMeHTBI METUIIUTHCKOTO
Ha3Ha4YeHUsi. MeTOIbI BhIICICHUS U
OIIEHKH (PepMEHTOB MHUKPOOHOTO
MPOUCXOMKACHHUSI.

IIOATrOTOBKA K 3aHATHUIO

- pabota ¢ yuebHoOM muTepaTypoit

- IOATOTOBKA K TCCTUPOBAHUTIO

- IPOBEJCHUE AHAIN3A PEIICHUS THUIIOBbIX
CUTYAalIlMOHHBIX 3a1a4

- CJIali mpe3eHTalus

8 | IlonmyyeHne aMHHOKHUCIIOT,
BUTAMHHOB B KOEPMEHTOB

IIOATrOTOBKA K 3aHATUIO
- pabota ¢ yuebHOH uTepaTypoi




OMOTEXHOJIOTHYeCKHUMH METOIAMU. - IOATOTOBKA K TECTUPOBAHUIO
Koncrpyuposanue mraMmmoB- - IPOBEJICHNE aHAIN3a PEIICHUS] TUITOBBIX
MPOAYLIEHTOB U ONTUMH3ALINS CUTYaIIMOHHBIX 337124
yCJIOBHH hepMEHTAIMH. - CJIaii pe3eHTaLus
9 OATrOTOBKA K 3aHSTHIO 4
- pabota ¢ yuebHOH muTepaTypoit
MeToabl IMMOOMITH3AIINH - IOATOTOBKA K TECTUPOBAHUIO
(bepMEHTOB U LEJBIX KIETOK. - IPOBEJICHNE aHAIN3a PEIICHUS] TUITOBBIX
CUTYaIIMOHHBIX 3a/1a4
- CJIali mpe3eHTalus
10 | Hopmodiopsl. Beipammusanue. MOATOTOBKA K TUCKYCCUU 4
Kontponb. CycneHsust KIeTok. - IOATOTOBKA K MUCbMEHHOMY OTBETY
JIunounbHO BBICYIIIEHHBIE - IPOBEJICHNE aHAIN3a PEIICHUS] TUITOBBIX
npenaparsl. KynsTuBUpOBaHue CUTYaIIMOHHBIX 3a/1a4
pacTUTEeNbHBIX KJeTOK. KamnycHblie u
CYCIIEH3UOHHBIE KyJNbTYpbl. MeToab!
MOJIYYCHUST U KOHTPOJISL KYJIBTYP.
11 | Ilony4yeHue eKapCTBEHHBIX BELIECTB | MOATOTOBKA K JUCKYCCHHU 4
HA OCHOBE PACTUTEIbHBIX KYJIbTYP - IOATOTOBKA K MUCbMEHHOMY OTBETY
TkaHel. Knaccuueckue u reHHo- - IPOBEAEHUE aHAJIN3a PELIEHHS TUITOBBIX
WHXKEHEPHBIE METO/IbI aKTUBALINH CUTYaIIMOHHBIX 3a/1a4
OMOCHHTEe3a BTOPUYHBIX COSAMHEHUH
B KYJIbTypax KJIETOK PaCTEHUH.
12 | JeMOHCTpauus KJIETOYHBIX KYJIbTYp | MOATOTOBKA K IUCKYCCHH 4
U J1adopaTOPHOTO OOOPYAOBAHHSI. - TIOATOTOBKA K TUCHMEHHOMY OTBETY
OCMOTp OMBITHO-IIPOMBILIJIEHHOTO - IPOBEJICHNE aHAJIN3a PEIICHUS] TUTTOBBIX
MPOU3BOACTBA IIMKOHWHOBOTO Macja | CUTYallMOHHBIX 3a7a4
HA OCHOBE KYJIBTYPbI KJIETOK
BOpOOETHNKA KPaCHOKOPHEBOTO B
naboparopun duorexuonoruu BITN
JABO.
Hroro 48

He npenycMmoTpeHs!.

3.3.2. [l pumepHasi TeMaTUKA pedepaToB, KypcoBbIX padoT

3.3.3. KoHTpoIbHBIE BONMPOCHI K IK3aMEHY

IIpunoxenue 1

3.4.

PE3YJIbTATOB OCBOEHUSI YYEFHOU JUCIAILIAHBI (MOY.JIS)

3.4.1. Buabl KOHTPOJISI H ATTECTALMH, (JOPMBI OLICHOYHBIX CPEACTB

OIIEHOYHBIE CPEJACTBA JJA KOHTPOJIA YCHEBAEMOCTH H

Ne HaumenoBaHue OueHouHble cpeacTBa
Ne cen-ae Buabi pa3aesia yueOHOMH Koa-Bo Koa-Bo
n/m crpa | KOHTpOJS AUCHUTLTHHBI dopma BONPOCOB | HE3ABHCUMBI
p (Mony.Jist) B 321aHUH | X BAPDHAHTOB
1 2 3 4 5 6 7
117 TK buorexHonorus Tectuposanue | 10 2
IK CutyauuoHubie |2 2
3amauu




DK3aMEHAaI[UOH
Hble OUJIEThI ) 30

3.4.2.11pumepbl OLIEHOYHbIX CPEACTB!

s Tekyiero kouTposts (TK)

OcHOBHOE NPEUMYIICCTBO MOTYyCHHTCTHUICCKUX MPOU3BOAHBIX

PHTPOMHULIMHA - A3HTPO-, POKCHTPO-, KITAPHTPOMHUIIMHA - NEPEH

TMPHPOA-
HBIM AHTHOHOTHKOM OOYCIIOBJICHO:
a) MCHBIICH TOKCHYHOCTHIO

0) OaKTCPHIUAHOCTHIO

B) AKTUBHOCTBIO MPOTHUB BHYTPHKJICTOTHO JIOKATU30BAHHBIX

TApazuTOB
I) JCHCTBHEM HA TPHOBI
I) OaKTCPHOCTATHIHOCTHIO

[TpakTuyeckoe 3HAUCHUE MOIYCHHTETHICCKOTO AMHHOTITHKO3HAA
aAMHKAMHA 00YCIIOBJICHO:

a) aKTHBHOCTBIO IPOTHB AHAIPOOHBIX MATOTCHOB

6) orcyTcTBHEM HE(PPOTOKCHIHOCTH

B) YCTOIUYMBOCTBIO K 3aIIUTHBIM (hepMeHTaM y OaKTepHH,
HWHAKTUB PYIOIINAM JPYTHE AMHHOTITHKO3UIBI

I) aKTHBHOCTBIO IPOTHB IMATOTCHHBIX TPHOOB

1) YCTOHYMBOCTHIO K (param

QOYHIHIMTHOCTD ITOJHEHOB HUCTAaTHHA U am(oTepuiiaa B

00yCI0BIICHA!

a) Biammozeicreuem ¢ JJTHK

6) axruBauMeH TUTHICCKUX (PCPMECHTOB

B) (popMHpOBaHHEM B MEMOpAHE BOJHBIX KAHAJIOB U
MOTEpeH KIETKOH HU3KOMOJICKYJIIPHBIX META0OIHTOB 1
HCOPTaHUYCCKUX HOHOB

I) TOJABJICHHEM CHCTEM 3JICKTPOHHOTO TPAHCHIOPTA

JI) YCHJICHHEM CHCTEM 3JICKTPOHHOTO TPAHCHOPTA

st Tekyiero koutposts (TK)

CymecTBeHHOCTH IeHa Y TIATOreHHOr 0
OPraHI3MA KOANPYEMbIii T€HOM - MPOAYKT,
HEOOXOMUMBbIii 1J1:
a) PaA3MHOKCHUS KICTKU
0) TmoxmCpKAHUA )KH3HCACATCIBHOCTH
B) HMHBA3UH B TKAHH
T) WHAKTHBAI[MH AHTHMHKPOOHOTO BEIICCTBA
J1) WICHTH(HKAIMH TeHa

I'ennl house keeping y maToreHHoro MHKpoOpraHmsma
JIKCIPECCHPYHOTCA:
a) B MH(PUIMPOBAHHOM OPTaHU3ME XO35IHHA
0) Bcerma
B) TOJIBKO HA UCKYCCTBEHHBIX MATATEIBHBIX CPEAAX
I) IOX BIMAHHEM HHAYKTOPOB
JI) TOJ BIMSIHUEM HHTHOHTOPOB

Bo3HUKHOBEHHE TeHOMIKH KAK HAYIHOI JUCIUTIIHHBI CTAI0
BO3MOKHBIM IIOCJIE:
a) ycraHoBIcHHA CTPYKTypsl JHK
0) CO3MaHHA KOHIICTIIHH TC¢HA
B) au(h()epeHIMALHA PETYIATOPHBIX H CTPYKTYPHBIX
Y4aCTKOB TCHA
T) TOJHOTO CCKBCHHPOBAHHUSA TCHOMA V PSAAA OPTaHH3MOB
J1) TIOATBEP KACHUS KOHLUENIHHU 0 ABoiHON criupamu JJHK

s mpoMeskyTouHoro koHTpouist (ITK)

TNoapoOustit anamu3 Escherichia coli (peaCTaBUTENb MPOKAPHOT) U

S. cerevisiae (PEICTaBUTENb 3YKAPHOT) KAK OCHOBHBIX OHOOOBEKTOB

MOJICKYLIPHOH OHOTCXHOJIOTHH.

BrlnenatoTcss OCHOBHBIC MIOHATHS, HEOOXOAMMBIC [TIST TPAMOTHOTO
TIOHMMAHUA JANBHSHINET0 MaTeprana (Pa3HOHAIPABICHHOCTh HUTCH
JHK, sHeprermaeckas eMKoOCTh CBa3u HykineoTnaoB A-T u G-C,




TEHETHYCCKUN KO U Ap.).

[Noapo6HO pa3zdHUparoTCS HHCTPYMEHTHI TCHETHUCCKOM HHKCHEPHH —
(dhepMeHTHL, HCnorb3yemMbre A Moauukammm JJHK/PHK wm
BOCCO3JaHUS OMOIOTHUECKHX MPOIECCOB, MPOTCKAOIINX HA
JHK/PHK B ycnoBmsx in vitro.

3.5.  YYEBHO-METOAUYECKOE U HNHO®OPMAIIMOHHOE OBECHEYEHUE
YUYEBHOU JUCIUIIVIMHBI (MOAYJIA) 51.6.27 buorexHoaorus

3.5.1. OcHoBHas JuTeparypa

Ne HaumenoBanue ABTOp(bI) Ton, mecro Koa-so sksemnasipor
H3aHHuA B BUL] Ha kadenpe
1 2 3 4 7 8
1 | ®apmaneBTuyeckas C.H. Opexos; mon | M. : Heorp.n
OMOTEXHOJIOTHSI. pen. B.A. beikoBa, | IDOTAP-
PykoBoacTBO K A.B. Katnunckoro. | Menua,
NPAKTUYECKUM 3aHATUSM: 2013.-384
yued. mocobue c. URL:
(DeKTpOHHBII pecypc)- http://www.
studentlibra
ry.ru
2 | Harnannas P. llImup ; mep. ¢ M. : Heorp.n
OHOTEXHOJIOTHUS U HEM. - BUHOM,
FeHETHYECKast 2015. URL:
UH)KEHEepUs http://www.
(DAeKTPOHHBIH pecypc) studentlibra
2-e m3a. (311.). - ry.ru/
3 | buorexnonorus. B 2 4. / mox obmei -M.: Heorp.n
Yacte 1 : yueOHUK 1 penaxuuei H. B. IOpaiir,
MPAKTUKYM. - 2-€ U311, 3arockunoi, JI. B. 2019. - 170
UCIIP. U IOIL. Hasapenko C.-
URL: https:
//urait.ru

3.5.2. JlonoJHUTEIbLHAS JIUTEPATYypa

Koa-Bo 3x3emnisipos
Ne HaumeHnoBanmue ABTOp(BI) I'on, mecTo n3panus Ha
B BUIL]
kadenpe
1 2 3 4 7 8
1 | Caspixug, FHO.0. 10.0. M.:Akanemus,2007.-253, 59
buorexnonorus: Caszpikun, CH. | [2] c.
yueb. mocobue/.-2-e | Opexos, L.
u31., CTep.- Yaxkanesa; nop
pen. AB.
Katnunckoro
2 | Hanobuorexnonoruu | mox pen. A. b. | M. : BUHOM, 2013. URL: | Heorp.x.
(DAeKTPOHHBIH Pybuna. - http://www.studentlibrary.ru
pecypc)

3.5.3 UnTepHeT-pecypchbl.



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

1. «2neKTpoHHO-6MbnnoTeyHas cuctema «KoHcynbTaHT cTygeHTa» http://www.studentlibrary.ru/
2. dNeKTpoHHaa 6ubnunorteyHas cuctema «bykan» http://books-up.ru/

3. OneKTpoHHaa 6nbmMoTeyHasa cuctema «YHuBepcuTeTckas 6ubnnorteka online»
www.biblioclub.ru

4. ®efepanbHasn 3aNIeKTPOHHAA MeanumHcKkas 6ubnnoteka (PAMB) - nonHoTeKcTOBasA 6a3a AaHHbIX
LHMB http://lwww.femb.ru/feml/

5. Cyberleninka https://cyberleninka.ru/

3.6. MaTepuanbHO-TeXHUYeCKoe obecneyveHne yye6Hol gucumnnnuel (mogynsa) b1.6.27
BuoTexHonorung

CneumnanbHble NOMELLEHMA MPeAcTaBnsaldT cob0i y4yebHble ayauTopunM ANs NpoBefeHus
3aHATUI NEKLMOHHOIo TUNa, rPynnoBbIX U MHAMBUAYANbHbBIX KOHCY/IbTAL WA, TEKYLLEr0 KOHTPONA U
NMPOMEXYTOYHON aTTecTauun, a TakXKe MOMeLeHUs AN caMOCTOSTeNbHOMW paboTbl M NOMeLLeHUA
4N XpaHeHWs M NPoMNaKTUYeCKOro o6cnyxmsaHua y4yebHoro obopyposaHus. CreumanbHble
noMeLLeHNs YKOMMNAEKTOBaHbl Cheynanu3vpoBaHHOW Mebenbid M TEeXHUYECKMMWU CcpeacTBamu
00yuYeHuns, cnyXxallumy ana npeacrtaBneHns yuye6Hom nHpopmaunm 60nbLUIOKH ayanTopuun.

Ons npoBefeHWs 3aHATUI NEKUUMOHHOr0 TuMa WMerTca Habopbl AeMOHCTPaLMOHHOI0
060pyaoBaHMa 1M y4ebHO-HaArnsAHbIX MOco6umiA, obecneymBalollMe TemMaTUYeCKUe WANKCTpaLnn.
MepeyeHb  MaTepuanbHO-TEXHUYECKOrOo  obecrnedvyeHus, HeobXoAMMOro  And  AUCLUNAWHBI
(hbapmMakorHosma BKAO4YaeT B ceba nabopatoputo No (papmaleBTUYECKOW W MPOMbILW/IEHHON
TEXHO/I0TMUMN, OCHALLEHHY BCEM Heob6XoAMMbIM 060pyA0BaHNEM

MomelleHNsa AN caMOCTOSATENbHOW paboTbl 00Y4YalOWMXCS OCHALLEHbl KOMMbOTEPHON
TEXHUKOM C BO3MOXHOCTbK MOAKMOYEHUS K ceTu «WHTepHeT» U 06ecneyeHMem pgoctyna B

3N1EKTPOHHYI MHDOPMaLMOHHO- 06pa3oBaTeNbHYO Cpeay opraHu3ayuu.

3.7 MepeyeHb MHPOPMALUOHHLIX TEXHONOMWIA, UCMNOJMb3YyeMbIX AN OCYLLECTB/IEHUA
obpasoBaTefnbHOro npouecca no AucuumnamHe (mogynw) b1.6.27 bBuotexHonorus,
nporpaMmMHOro obecrnevyeHns M MHPOPMaLMOHHO-CMPABOYHbIX CUCTEM.

Kaspersky Endpoint Security
7-PDF Split & Merge
ABBYY FineReader

Microsoft Windows 7

o B~ W N

Microsoft Office Pro Plus 2013

3.8. O6pa3oBaTe/ibHble TEXHOIOT NN
Mcnonb3yemble 06pa3oBaTeibHble TEXHONOTMW NPU U3YYeHUN JaHHOW gucunnandel 10 %
NHTEPaKTUBHbIX 3aHATUI OT 06bEMA ayAUTOPHbIX 3aHATUIA.


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

3.9. Pazaennl yueOHo# Aucuunaunsbl (moay.asi) b1.b.27 buorexnonorus u
MEeKAUCHHUIIHHAPHBIE CBSI3H € MOCJeAYIONHMH JUCHUILITHHAMHU

Paznenb1 jaHHOMN AHCHUIIHHBL, HEO0X0UMBbIE AJIsI
e HanmeHoBaHue nmocJjieqyoLInx H3y4YeHHS MOCJIeTYIOIHX JUCIUIITHH
B JHCIHIJIHH 1
1 | ®apmaneBTHYECKAS TEXHOJIOTHSA +

4. METOIUWYECKHE PEKOMEHJAIIMU 11O OPTAHM3AIMN WU3ZYUYEHUA
JUCIUIIVIMHBI (MOAVYJIA) b1.5.27 buotexHoJiorusi:

OOy4eHne CKIAAbIBAETCS W3 AyOUTOPHBIX 3aHATUN (60 dac.), BKIOYAIOMUX JIEKIIHOHHBIN
KypC M NPAKTUYECKHE 3aHATHUS, U CAMOCTOSITeNbHON paboTel (48 wac.). OcHOBHOE yueOHOE BpeMms
BBIJIEJIIETCS] HA MPAKTHUYECKYIO pabOTy IO  Pa3BUTHIO M 3aKPETUICHHIO TEOPETHUYECKUX U 3HAHUN U
NPAaKTUYECKUX HABBIKOB (YMEHHMIA).

[IpakTHueckue 3aHATHS POBOISTCS B BUJIE:

- TECTUPOBAHNE UCXOJHOTO YPOBHS 3HAHU,

- TUCKYCCHH IO OCHOBHBIM ((pyHIaMEHTAIbHBIM) BOIIPOCAM U3y4aeMON TeMbI MOTYJIS,

- peIIeHUs] CUTYaL[HOHHBIX 3a/1a4

CTyneHTbl 3HAKOMSITCS C YCTPOMCTBOM M OOOpPYyHOBAaHHEM COBPEMEHHOW MOJIEKYJISIPHO-
OWoNornveckoii W MpoTeOMHON Jnaboparopwii (Ha ©Oa3e oraena OuotexHomorun OHI]
buopasznoodpasus IBO PAH).

CamocrositenpHast paboTa CTYyIEHTOB IMOJAPAa3yMEBAET MOJATOTOBKY K TEKYIIUM 3aHSTHSM,
MOJArOTOBKA K 3aHATHIO, pabora ¢ y4eOHOH JuTepaTypoHd, NOATOTOBKA K TECTUPOBAHHIO,
NPOBEICHUE aHAIN3A PELICHNS TUIIOBBIX CHUTYAIIMOHHBIX 3a1ad.

PaboTa ¢ yueOHoO# uTepaTypoli paccMaTpuUBaeTCs Kak BUJ yueOHOU paboThl MO AUCLUILIMHE
OMOTEXHOJIOTHST W BBITIOJHSETCS B IPeesiaX 4acoB, OTBOJMMBIX Ha €é uzyuenue (B paznene CPC).

Kaxnpiii oOydaromuiicst obecriedeH AoctynoM K OubOianoTedHbiM (GoHIaAM YHHBEPCUTETA U
kadenpsol.

ITo xaxxnomy paszzeny y4eOHOM QUCUUIUIMHBI pa3paboTaHbl METOAUYECKHE PEKOMEHAALNH JJIsI
CTyZIeHTOB (papManeBTHUYECKOrO (pakynpTeTa.

Bo Bpems nszyuenust yaeOHOM TUCHMITIMHBI CTYIEHTBl CAMOCTOSITENIbHO BBITIOJHSIOT PeIleHUe
CHUTYalIUOHHBIX 3a7lad B COOTBETCTBHM C anroputmMoM. Paborta crymeHta B rpynmne (opmupyer
YyBCTBO KOJUIEKTUBH3MA U KOMMYHHKa0OEIbHOCTb.

HcxopHelll ypOBEHb 3HAHUHN CTYACHTOB ONPENENSETCsl TECTUPOBAHUEM, TEKYLIHH KOHTPOJb
YCBOGHUSI NPEAMETa OINPENeNsIeTCs] YCTHBIM ONPOCOM B XOZE 3aHITUH, IPH PEIIEHHH THUIOBBIX
CHUTYalIMOHHBIX 3371a4 U OTBETAX HAa TECTOBbIE 3aaHMSL.

B xon1e u3ydeHus yueOHOU TUCIUTUTMHBI (MOYJIST) TPOBOAUTCS SK3aMEH.



Obyuenne, mno 00pa3oBaTelIbHBIM TNpPOrpaMMaM OOYYAIOIIUXCS C  OrPAaHUYEHHBIMU
BO3MOJKHOCTSIMH ~ 370POBbSl  OCYLIECTBIJIIETCSI ~ OpraHu3anuedl ¢ y4eToM  ocoOeHHocTed
NCUXO(U3NUECKOTO PA3BHUTHSI, WHAWBUAYAJIbHBIX BO3MOXKHOCTEH U COCTOSIHHS 3IOPOBbSl TaKHX

00yHaroIuXCsl.

5. OCOBEHHOCTH PEAM3AIIMMN JUCIUIVIMHBI (MOAYJA) bl1.b.27
Buotexnosorusa IS OBYYAIOIIUXCA C OT'PAHUYEHHBIMHU BO3SMOKHOCTAMHU
31OPOBbsA U UHBAJIMAOB

5.1.1. Hanuuue COOTBETCTBYIOLIMX YCIOBUH peaanu3aluy AUCLUILINHBI

Jnsg oOydarommxcsi W3 YHC/a WHBAJIWAOB M JIMI[ C OTPAHHYEHHBIMH BO3MOKHOCTSIMH
3nopoBbsi (OB3) Ha OCHOBaHMM MUCHMEHHOTO 3asiBJIEHUS] MUCLUIUIMHA PEATH3YETCs C Y4E€TOM
ocobeHHOCTEH TICHMXO(QU3UYECKOTO PAa3BUTHS, WHAMBUAYAJIbHBIX BO3MOXHOCTEH M COCTOSHUSI
3I0pPOBbs (fanee - MHOAUBUAYAIbHBIX ocobeHHOocTel). ObecnieunBaercss COOMIOACHNE CIIETYFOIINX
o0mux  TpeOOBaHUI:  MCNOJB30BAHHE  CIELUANbHBIX  TEXHHYECKHUX CPEACTB  OOydeHus
KOJUIEKTUBHOTO W WMHIAUBHIYaJbHOTO TMOJB30BaHUSA, MPEIOCTABJICHUE YCIYr aCCUCTEHTa
(TOMOIIIHKKA), OKA3bIBAIOLIETO TAKOMY OOyYaromemycsi HeOOXOOUMYK TEXHHYECKYI0 IMOMOIIb,
obecrieueHre A0CTyNa B 3[aHUS W TOMEIIEHUs, IIe MPOXOAST 3aHSATHs, APyrue ycioBus, Oe3

KOTOPBIX HECBO3MOXKHO WJIU 3aTPYAHCHO U3YYCHUE NUCLIUTIIIMHBIL.

5.1.2. Obecnieuenne cobmoneHus o0mmux TpedoBaHui

[Ipn peanuzauny AUCUMIUIMHBI Ha OCHOBAHWH IHCBMEHHOIO 3asBJICHUS O0YyYaroImerocs
obecrieunBaercst CoOJIOeHHE cleAyromux oOmux TpeOOBaHMA: TPOBEACHUE 3aHATHUH IS
ofyyaromuxcsa-uHBaMuAoB U Jun ¢ OB3 B OHON ayIuTOPUU COBMECTHO C OOYHAIOIIMMUCSH, He
UMEIOLTUMH  OrpaHUYEeHHBIX BO3MOXKHOCTEH 3/I0pOBbs, €CIM 3TO He CO3JaeT TpPyAHOCTEN
o0y4aromuMcsi; MPUCYTCTBHE B ayOUTOPUU ACCUCTEHTa (aCCHCTEHTOB), OKAa3bIBAOIIETO(UX)
o0y4aromuMcsi HEOOXOIUMYI0 TEXHHYECKYE0 TMOMOINb C Yy4YeTOM WX HWHAWBHUAYAJIbHBIX
0CcOOEHHOCTEH; TIOJIB30BaHNE HEOOXOIUMBIMU O0YHAIOIUMCS] TEXHUIECKUMH CPEACTBAMH C YUETOM
WX UHIUBUAYAJIbHBIX OCOOCHHOCTEH.

5.1.3. loBeneHue 1o cBeneHust OOYHarOIMUXCsl ¢ OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/I0POBBSI
B JOCTYMHOH mysi HUX (opMe BCeX JIOKaJIbHBIX HOpMaTuBHBIX aktoB PI'BOY BO TIMY
Munsapasa Poccun.

Bce noxanbublie HopMmatusHble akThl @T'BOY BO TI'MY Munsapasa Poccuu no Bonpocam
pean3any AUCLUILUTMHBL (MOyJIsl) TOBOIATCS A0 cBeneHus oOydaroumuxcs ¢ OB3 B goctymHoi

U1 HUX opme.



5.1.4. Peanusanus yBeNWYEHHUs MNPOAODKUTENBHOCTH MPOXOXKACHHUS MPOMEKYTOYHOU
aTTecTalil IO OTHOIIEHWIO K YCTAHOBJIEHHONW MPOAOJDKUTENBHOCTH AJisi OOydaromerocs ¢

OTPpaHUYCHHBIMHU BO3MOKHOCTAMU 300POBbA

®opmMa nOpoBeACHUs TEKyIled M MOPOMEXKYTOYHOW aTTecTalud IO AUCLUIUIMHE IS
00y4arImuxcss HHBAJIUIOB U JIMLl C OrPAaHMYEHHBIMHA BO3MOXKHOCTSIMU 3/I0POBbsI YCTAHABIIMBAETCS C
yU4ETOM WHAMBHIAYAJIbHBIX ICUXO(PU3NYECKHX OCOOEHHOCTeH (YyCTHO, NMHUCBMEHHO Ha Oymare,
MUCHbMEHHO Ha KOMITbIOTEpE, B (JOpMe TeCTUpOBaHUs U T.I1.). [IpOAOIIKUTENBHOCTD MPOXOXKISHHS
MPOMEXYTOUHON  aTTecTalMM IO OTHOLIEHHMI0 K  YCTAHOBJIEHHOH  MPOJOJIKUTENBHOCTH
YBEJIINYMBAETCS] IO MMHUCbMEHHOMY 3asIBJIEHHIO OOYYaroIerocss ¢ OrpaHUYeHHbIMHA BO3MOXKHOCTSIMU
310poBbs. [IpoNOIKUTENEHOCTD MOATOTOBKU O0YHAIOIIEroCs K OTBETY Ha 3a4eTe YBEINYMBACTCS HE

MeHee ueM Ha 0,5 Jaca.



wn

~ o

10.

11

15

16.

17.

18.
19.
20.
21.
22.

23

28.
29.
30.
31.
32.

33

IIpunoxenue 1.
Bonpocs! k 3k3ameny no aucuunianHe (Moayao) b1.6.27 buorexHoJiorus.

ITpuHIUITEI 1 METOOJIOTHST OMOTEXHOJOTHYECKUX MOIXO0B ISl CO3AHMS JIEKaPCTBEHHBIX
MpPenapaToB, TPAHCTE€HHBIX )KUBOTHBIX U PACTEHHM.

buoTtexHomOrHMs, MOJIEKYJIsIpHasi OMOJIOTHS M TEHETHUYECKAst HHXKEHEPHsT: IPEIMET U METOABI
5TUX OUCLMIUIMH. B 4yeM 3akirouaercs pasaudue.

Bxian 6uorexnonoruu B MmenuuuHy Ha JlanpHem Boctoke: pazsurne paboT Mo MOJTyHIEeHUIO
OMOIOTUYECKH aKTUBHBIX BELIECTB MeTogaMu buorexnonoruu B JIBO PAH.

[TonyueHne BTOPUYHBIX METAOOINTOB METOAAMH OHMOTEXHOJIOTHH.

JlorMa MOJIEeKyJISIpHOM OMOJIOTHH: TIOHATHE TPAHCKPUIILIUY, TPAHCISILIUN B SKCIIPECCHU
T€HOB.

IIpokapuOTHYECKNH 1 S3YKaPHUOTHIECKUH TeHBI: CTPYKTYpa U (PyHKIIHH

IIpoMOTOpBI Kak peryasiTOPHBIEC 3IEMEHTBI IPOKAPUOTHYECKOTO U 3YKaPUOTUYECKOTO T'eHa
ITonstue o nnasmunax. Mcnonb3osanue mia3mMuj B Ka4€CTBE BEKTOPOB IJIsl IEPEHOCA
TPAHCTE€HOB

Tpanckpunuus reHa. TepMUHATOPEI TPAHCKPUIILIAU.

ITonsitue o pekomObunanTao! JIHK.

. ArpobakTepuu: KOHIEMNIINS Nr€HETHYECKON KOJIOHH3AIIHH.
12.
13.
14.

Ti- u Ri- mmasmuger arpobakTepuii U reHeTH4YecKas MHKEHEPUs PaCTeHUN.
Vir-rennl n Mmexaan3m neperoca T-J{HK arpoGaxrepuii.
IMoustue o T-JIHK arpobakrepuid.

. OCHOBHBIE CBOWCTBA arpo0aKTEePUAIbHBIX BEKTOPOB, KOTOPBIE HCIIONB3YIOTCS IS

TpaHCHOPMAIIUH KIIETOK PACTEHHH.

CTabuipHOCTB U HaclenyeMocCTh nepeHecenHoro ¢pparmenta JJHK mpu arpobakrepuanpHoi
TpaHchopMaInu.

VIR-onocpenosannsiii nepenoc JJHK kak npupoaHbI HHCTPYMEHT F€HETHYECKON
UHXXEHEepUH.

OcHOBHBIE 3Tarbl AKTUBALIUH ViF-T'€HOB.

Oranel TpaHchopManuu arpodaKTepHsMU PACTUTENBHBIX KIETOK.

OTarnbl NOJy4YeHUs TPAHCT€HHBIX PACTEHUN U KUBOTHBIX.

IIpsameie metonel nepenoca JIHK B MuUkpoopraHusMel, paCTeHUs U >KUBOTHBIE
TpaHcdekust ¢ TOMOIIBIO TOTMSTHICHTJIHKOJISL.

. Ilepenoc JIHK ¢ nomMOIIBIO 5J1€KTPONOPALIUAH.
24.
25.
26.
27.

Tpancdopmanus nyreM MUKPOUHBEKIIUHI.

ITepenoc [IHK Metomom OomMOapIUpPOBKU 4aCTUIIAMH 30JI0TA U TUTATHUHBIL.

ITepenoc IHK ¢ momoInbio JUMOQpEeKIHH.

OCHOBHBIE HHCTPYMEHTBI T€HHOH MHXEHEPHH: MUKPOOPTaHU3MbI, aHTUOMOTHKH, (PEPMEHTBHI,
TUTA3MHIBL.

Ucnonb3zoBanue (epMEHTOB B TEHHONH WHKEHEPUHU

[Mpunun nonuMmepasuoi nenHoi peakmuu (ITLIP).

ITpumenenue I[P B OnorexHomoruu.

Knonuposanue rena meronom I1LIP.

Hcnonb3oBaHne aHTHOMOTUKOB B KAYECTBE CEJIEKTHBHBIX MapKEePOB [T OAKTEpHd U IS
CEJIEKIIUN TPAHCTEHHBIX 3YKapPUOTHYECKHUX KJIETOK

. BUHapHbIe 1 KOMHTETPaTUBHBIE BEKTOPHBIE CUCTEMBI - 001IIee MOHATHE U KOMITOHEHTBL
34.
35.
36.
37.

Cocrapnsirone KOMIIOHEHThI OMHAPHBIX BEKTOPOB.

Pazbop knonuposanus pparmenta JJHK Ha nmprMepe reHa XUTHHA3HI.
OcHoOBHBI€ 3Tanbl KJIOHUPOBAHUS 1JIs MOJy4eHHs] TPAHCT€HHOI'O OpraHu3Ma.
CocraB na3Muabl 111 KIOHUPOBAHUS.



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

51

IToHsATHE O MpoLIeccax PECTPUKLUMU U IUTHPOBAHMSI.

Crnaraemble OMOTEXHOJIOTHYECKOTO MPOLIEcca.

CTpykTypa OMOTEXHOJIOTHYECKOTO POU3BOACTBA. PepMEHTEPHL

Co3nanne HOBBIX OMOOOBEKTOB METOJIAMH KJIETOYHOH M T€HETHUECKOH HHKEHEPUH.
[TocnenoBaTenbHOCTD OMNEpaLUii, OCyLIECTBIIsIEMAast OMOTEXHOJIOTOM — F€HHBIM HHKEHEPOM.
[TonsiTre 00 MHXEHEPHOH SH3UMOJIOTHH

NMMYyHOONOTEXHOJIOTHS — MIOHATHE U NMEPCIIEKTHUBBI PA3BUTHS.
HNMMOOMIHM30BaHHBIE KIETKH U (DEPMEHTBHI.

[TonyueHne peKOMOMHAHTHBIX BaKIIMH M CHIBOPOTOK.

CyObequHUYHbBIE BAKLIUHBL

I'ennas nmmyHu3anus.

ATTeHynpOBaHHbIE BAKLIUHBL

«BeKTopHBIE BAKLIUHBD).

. IIpoTUBOBUPYCHBIEC U MPOTUBOOAKTEPUANIbHBIE BAKI[UHBL
52.
53.
54.
55.
56.
57.
58.
59.
60.

PexomMOnHaHTHBIE OEJIKU U TTOJIATIENTHIB

Breinenenne kIHK nnTepdeponos

I'opMoH pocTa uenoBeka, NOJYyYEHHbIM METOOM I€HETUUECKON HH)KEHEPHUU.
MOHOKJIOHAIbHBIE AHTUTEJIA KAK JIEKAPCTBEHHBIE CPEACTBA.

JlexapcTeennsle cpeacrsa nporus BUY.

®epments! (JHKaza I u anprunar-nmnasa).

IIpodunaxkTrka OTTOPKEHNUS TPAHCTUIAHTUPOBAHHBIX OPTaHOB.

ITonyuenne «cpen0OHBIXY» BaKIMH. PacTeHNs Kak OHOPEaKTOpHI.

ITepcniexktusbl pazsutus ouorexnonoruu B XXI Beke. Coueranne OMOCHHTE3a, XUMHUYECKOM
u Ononornyeckor TpaHchopMalMy MPH CO3JAHUN COBPEMEHHBIX JIEKAPCTBEHHBIX CPEICTB.
buoTtexHonornyeckue NpoayKThl HOBBIX TOKOJIEHUH.



MpunoxeHwue 2

KOHTpObHbIE BONPOCHI 3a4eTy no aucumnauHe (Mogynto) 61.6.27 buotexHonorus
TekCcT KOMNeTeHUMN / Ha3BaHWUSA TPYLOBOW (yHKLUK /

Kog Ha3BaHWs TPYAOBOro AeNCTBUA / TEKCT aN1eMeHTa
CUTYaLUNOHHOW 3a4aun
C 33.05.01 dapmauus
CnocobeH ocylecTBAATb KPUTUYECKUIA aHANN3 NPOBIEMHbIX
K YK-1 CUTyauunin Ha 0OCHOBe CMCTEMHOIO NMoAxoja, BblpabaTbiBaTb

CTpaTerno JeicTBui
Cnoco6eH oCyLWecTBNATbL NPON3BOACTBEHHYIO AeATENbHOCTb C
Yy4eTOM KOHKPETHbIX 3KOHOMUYECKUNX, IKOTOTNYECKMX,

K OrKk-3 coumanbHbIX (DaKTOPOB B paMKax CUCTEMbl HOPMAaTUBHO -
NpaBOBOr0 perynnpoBaHus cqepbl 06paLLeHns NeKapCTBEHHbIX
CpeLcTB
® A/05.7 M3rotosneHune I'IeKapC'I;BEHHbIX npenapaTos B YCNOBUAX
anTeyHbIX opraHusaumni
7 OAVNTE oTBeTbl HAa BOMNPOC bl
1 Wctopus 6MOTEXHOMOIMM KakK HayKn. OCHOBHbIE 3Tanbl
(hopMUPOBaHUA OT APEBHOCTU [0 HALUUX AHEN.
2. XapakTepHble YepTbl COBPEMEHHOW MONEKYNAPHON
6noTexHoNnornu.
3. Kakoi ropMoH He OTHOCUTCS K Fpynne UMTOKWUHOB?
4. TlpuHuMNUanbHoe OTANYMNE MeXAY 6aKTepusaImm
Agrobacterium tumefaciens n A. rhizogenes.
5. [aiiTe onpegeneHne HenpsAMbIM MeTOAaM FeHeTUYEeCKOW
TpaHcopMauunu.
T 6. Ha30BMTe OCHOBHble MeTOAbl OTOOpa

TpaHChOPMMPOBAaHHbIX NNA3MUAON KNETOK GaKTEpUiA.

7. Kakoil umeHHo y4yacTtok AHK 6akTepuii Heobxoanm ans
ceAsbiBaHNA PHK-nonmumepasbl?

8. MMepeuncnnte cnocobbl KyNbTUBMPOBAHUSA KNETOK
pacTeHuiA.

9. C Kakoi CKOpPOCTbH 3KCMPECCUPYHOTCA FeHbl JOMALLHEro
X035CTBA Ha pa3HbIX CTaAMAX Pa3BUTUA N B pas3HbIX TUMNax
KNeTOK.

10. Crnoco6bl FOPU3OHTaNLHOIO NMepPeHoca reHoB y 6akTepuii.

LLIkana oueHnBaHuA

«OTNYHO» - 6onee 80% NpaBUIbHLIX OTBETOB

«XopoLwo» - 70-79% npaBu/ibHbIX OTBETOB

«Y [0B/IETBOPUTENIBHO» - 55-69% NpaBuIbHLIX OTBETOB
«HeynoBneTBopuUTENbHO» - MeHee 55% npaBW/bHbIX OTBETOB



MpunoxeHne 3

TecToBble 3afiaHna no gucumnande (mogynto) 61.6.27 buotexHonorus

TeKCT KOMMeTeHUUn / Ha3BaHWUSA TPYAOBOW PYHKLMK /

Kog Ha3BaHMWS TPYAOBOro AeWcTBMSA / TEKCT 3/IeMeHTa
CUTYyaLWOHHOI 3adaun
33.05.01 ®apmauna
TOTOBHOCTb K UCMO/Ib30BaHNI0 OCHOBHbIX )U3NKO-
OnkK-7 XUMWNYECKUX, MaTeMaTUYeCKNX N NHbIX ECTECTBEHHOHAYUHbIX

MOHATUIA U METOA0B NpPY PeLleHnn NPotheccnoHanbHbIX 3aaau.

CnocobHOCTbIO K OCYLLECTB/IEHNIO TEXHOOMMYECKUX
MK-3 npoLeccos Npu NPON3BOACTBE U U3rOTOB/IEHUMN IEKAPCTBEHHbIX
CpeqcTs.
3rotoBneHne nekapCTBEHHbIX MPENapaToB B yCNOBUAX

A/05.7 o
anTeyHblX opraHn3aymni

OANTE oTtBeTbl Ha BONpocCcbl TeCTOBbLI X

3AJAHUM 1YPOBHSA (OAVH MPABUbHbBI OTBET)

1 Cnucok GRAS BK/HO4YaeT MUKPOOPraHn3Mbl:

A. oaobpeHbl FDA B KauecTBe 6e30MacHbIX Ans
KYNbTUBUPOBAHUA N NONYYEHNA BUOTEXHOOTNYECKUX
NpoAYyKTOB

B. ncnonb3yoT 4ng TeCTUPOBAHWUA aHTMONOTUKOB HOBOIO
NoKo/ieHuns

C. BknyeHbl FDA B KauecTBe NOTEHLMAbHO OMACHbIX AN
yefioBeka

D. rocnuTtanbHble MHDEKLUM

2. MnasmuHbIli BEKTOP COAEPXUT B KauecTBe CEeIEKTUBHOIO
mapkepa:

reH YCTOMYMBOCTU K aHTUBUOTUKY

BbICOKOAKTUBHBbIN CallT pennmkauun

reH (piyopecueHTHOro 6enka

YHUKaNbHbI CaliT PECTPUKLIUM

OO w>

3. B nonumepasHoli LenHOW peakuun B Ka4ecTBe 3aTpaBKu Ans

CUHTe3a KoMnaumMeHTapHon uenun AHK cnyxuT:

A. KOPOTKMWIA OAHOLENOYEYHbI ONUTOHYKNEOTH]

B. cmecb MOKCUHYKIEOTMAMNTPUGOCHATOB

C. pekoMOGMHaTHbIN 6enok TepmocTabunsHoli JHK-3aBucumolii
AHK-nonnmepasbl

D. WMOHbI BYXBa/IeTHbIX MeTasN0B, NPUCYTCTBYOLNX B

oydepe

4. T'maponuns asyxuenoyeyHon AHK nocpeAcTBOM 3HAOHYK/Ea3
Il TMna ocyuiecTenseTca:

A. nocpefcTBOM pa3pbiBa KOBaNEHTHbIX (POCHPOANIPUPHBIX
CBA3eN MeXAy COCeLHUMUN HYKNeoTuaamu

B. nocpefcTBOM pa3pbiBa BOLOPOAHbIX CBA3EN MexXay
KOMMEMEHTAPHbIMU HYKNeoTMaaMu

C. nocpeAcTBOM paspbiBa KOBa/IEHTHbIX CBA3EN Mexay
ocTaTKamu pn603bl U reTepoLnKINYECKOro 0CHOBaHMWS



D. nocpefCTBOM pa3pbiBa KOBaNEHTHbIX CBA3EW MeXay
ocTatkamu PocthopHOI KNCNOThI U reTePOLMKINYECKUM
OCHOBaHWeM

5. B pe3ynbTaTe arpo6aktepuanbHOi TpaHCHoOpMaLUmM KNeToK-

JloHopoB BcTpoiika AHK:

A. ocyuwecTBnseTcs 6enKamn BUPYIEHTHOCTA B
CNy4YaiHblli YyH4aCTOK XPOMOCOMblI

B. npoucxoauT nepeHoC arpobakTepuanbHON nnasmuibl B
umMtTonnasMy TpaHCPOPMUPOBAHHBIX KNETOK

C. nepeHOC 06/1aCTN BUPYNEHTHOCTM Merannasmuasl B
cneungmnyecknii y4acToK XpoMoCOMbI

D. npoucxoauT roMonornyHas peKomouHaumsa y4acTkos
XPOMOCOMbI arpo6aTKepuini ¢ XpoOMOCOMOMN KNeTKM-X0359MHa

6. PekoMbuHaHTHasA cybbeMHUYHAA BaKLMHa NpeacTaBiseT

co60l:

A. OYNLWEHHbIN 6eN0K-aHTUTEHHbIN fJeTepMeHaHT
naTtoreHa, NoONyYeHHbIi B FeTEPOSIOTMYHON CUCTEME
aKcnpeccuu

B. ouunweHHyo AHK natoreHHa, npoAyLuMpyeMyio B
reTeposIorMYHIron cucTeMe aKCnpeccumu

C. 0enoK-aHTUTEeHHbI AeTEPMEHAHT, NOMYYEHHbIA B KynbType
KNeToK naToreHa

D. WMHaKTUBMPOBAHHbIA W OUYULLEHHbII NaToreH

7. BUOTEXHOMOTNYECKNIA CNOCO6 NONYyYeHUS YeN0BEYECKOro

NHCYNWHa:

A. reTepofiornyHas aKCnpeccus reHoB COOTBETCBYHOLLLNX
6enKoB B MUKpOOpraHuamax unuM KynbTypax KneTok

B. BblgefieHNe N OYUCTKY U3 KyNbTypbl 3HAOKPUHHBLIX KNETOK
NogXXenya04HOM Xene3bl YenoBeka

C. BblfeneHne 1N 0YUCTKa U3 KNEeTOK OCTPOBKOB JlaHrepraHca

D. BblfefieHNe 1 0YNCTKA U3 IKCTPAKTOB MOAXKENYA0UHbIX
XeJie3 KpYMnHOro poratoro ckoTa v CBUHew

8. CneynduryHocTb paspbiBoB JHK, BHOCUMbIX

MeraHykneasamu cemelictsa Cas onpegensercs:

A. monekynamu PHK-rngos, KOMNJANMEHTapPHbIX yYacTKy
AOHK

B. mMonekynamu AHK onnroHykneotnjos

C. cneungpunyHOCTU MeraHyk/easbl K onpesesieHHON
HYKNeOTUAHOW nocneaoBaTe/isHOCTH

D. crneunduyeckoil HyKNeoTULHON NocneoBaTeNbHOCTbIO
AHK B mecTe y3HaBaHuA

9. Typ6uLOCTaTHBIA PEXMM HENPEPbLIBHOTO KYNbTUBMPOBAHUSA B

6rnopeakTope NpeAnonaraer:

A. NpsiMOli KOHTPO/Ib KOHLEHTpaLuy 6MoMacchl NyTem
M3MEpPeHUs MHTEHCUBHOCTU CBETOPACCENBAHUS

B. [JOCTMXXEHMS CaMOpEeryanpyeMoro paBHOBECUS MeXay
CKOPOCTbIO poCTa KyNnbTypbl U ee pa3baBneHneM



C. nepuoguyeckoe fob6aBneHne NOPLUNIA NUTATENbHOIO
cybcTpaTta B 3aBMCMMOCTM OT (hasbl pocTa KynbTypbl

D. pa3oByto 3arpy3Ky K/eTOK ¥ nuTaTesbHOro cybcrpaTa B
6UOpeKTOp € Nocnesyowmnm

10. KonHTerpaTuBHbI BEKTOP OT/INYaeTCA OT GUHAPHOrO:

A. Hanuumnem obnactu BupyneHtHoctn n T-AHK B cocTtase
OfHOW NnasMmupabl

B. npucyTcTBMEM YHUKaNbHbIX CAWTOB PECTPUKLMM B 06/1aCTH
noIMNNHKepa

C. pacnonoxeHuem

D. opwueHTaumei

LLlkana oueHneaHus

«OTNMYHO» - 60siee 80% MpaBU/IbHbLIX OTBETOB Ha TECTOBbIE 3a[aHNSA KaXKA0r0 YPOBHSA
«Xopowo» - 70-79% npaBubHbIX OTBETOB Ha TECTOBbIE 33/jaHUA KaXXA0ro YpOBHA

«Y [,0B/1IETBOPUTENLHO» - 55-69% MpaBu/ibHbLIX OTBETOB Ha TECTOBLIE 3aaHNA KaXK40ro YPOBHA
«HeynoBneTBOPUTENbHO» - MeHee 55% npaBu/ibHbIX OTBETOB Ha TECTOBbIE 3afaHNA KaXKA0ro
YPOBHSA



MpunoxeHwne 4

Tunosble cUTyaUMOHHbIe 3aga4n no gucuunnuHe (mogynto) 61.6.27 buotexHonorus

TeKCT KOMNeTeHUUN / TEKCT 3N1eMeHTa CUTYaLlMOHHOA

Koa 3afauu
C 33.05.01 ®apmaunsa
TOTOBHOCTb K UCNO/Ib30BAHUID OCHOBHbLIX ()U3UNKO-
K OnkK-7 XUMUYECKNX, MaTeMaTUUYECKNUX N NHbIX eCTECTBEHHOHAYUYHbIX
MOHATUIA 1 MeTOL0B NPY peLleHnn NPodhecCnoHanbHbIX 3a4au.
Cnoco6HOCTbLI0 K OCYLLECTBNEHUIO TEXHOOTUYECKUX
K MK-3 MpoLeccoB Npu NPOU3BOACTBE M U3TOTOB/IEHUN JIEKAPCTBEHHbBIX
CpeacTs.
@ A/05.7 M3roTosneHue I'IeKapCTUBeHHbIX npenapaTos B yC/I0BMAX
anTeyHbIX opraHun3auuni
Y O3HAKOMbBTECH C CUTYALUMEWN N OANTE
PA3SBEPHYTbLIE OTBETbI HA BOMNPOCHI
y OnuwunTe 1 cpaBHUTE pasHble CNOCOOLI OTAENEHNE N OUUCTKHU
NPOAYKTOB Npu BUOTEXHONOTMYECKOM NMPOU3BOACTBE.
B 1 OcaxpgeHune
B 2 JKCTpakuma
B 3 Agcopbumsa
B 4 Xpomatorpapus
B 5 DNeKTPOPOKYyCUpPOBKa
OUEHOYHBbI NUCT
K CMTYyaLMOHHOM 3agadve no no gucunnianHe (mogynto) b1.6.27 BuotexHonorus
TeKCT KOMMeTeHUNn / Ha3BaHWS TPYAO0BOW PyHKLUKUK /
Bug Kopg Ha3BaHMA TPYAOBOro AeNCTBUA / TEKCT 31eMeHTa
CUTYyaLNOHHOW 3afaun
C 33.05.01 dapmayma
[0TOBHOCTb K MCMOJ/Ib30BaHWNIO OCHOBHbIX (PU3NKO-
K OnkK-7 XUMUYECKNX, MaTeEMATUYECKNX N UHBbIX eCTECTBEHHOHAaYUHbIX

MOHATWIA N METOAOB NPU peLleHNn NPOodeccroHaNbHbIX 3a4ay.

Cnoco6HOCTbIO K OCYLLLECTB/IEHWNIO TEXHOMOMMYECKUX
K MK-3 npoueccos npu NPouM3BOACTBE M U3TOTOBIEHUN
NEeKapCTBEHHbIX CPeACTB.

N3roToBneHne nekapcTBEHHbIX NpenapaToB B YCOBUAX

) AJ/05.7 o
anTeyHblX OpraHm3aLuii

Y O3HAKOMBTECb C CUTYALMEN N OANTE
PA3BEPHYTbIE OTBETbl HA BOMPOCHI

y OnuWNUTe 1 CPaBHUTE pasHble CMOCO6bLI OTAENEHNE N OUNCTKA

MPOAYKTOB Npy GMOTEXHONOTMMYECKOM NPOV3BOACTBE.

B 1 OcaxaeHune
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OcaxaeHune pacTBOPEHHbIX BeLLeCcTB OCYLLECTBSETCA
(hM3MYeCKUMU (HarpesaHue, pas3sefeHne nnm
KOHLUEHTpUpOBaHue, OXNaXaeHne pacTsopa) unu
XUMWNYECKUMUN BO3AENCTBUAMM, NEPEBOASALLUMM
pacTBOPEHHOEe BELECTBO B MasiopacTBOPUMOE COCTOSHME.
EcTecTBEHHO, YTO B 3aBUCUMOCTW OT LLe/Ieil U CBOICTB
BbI€NAEMOro NpoAyKTa nogbmupaeTcs TOT UK UHOW MeToq U
TO UKW NHOE BO3AENCTBME, T. €. NOAOMPAETCA peareHT U T. M.

OTBET MONHbINA, Ha AONOJ/IHNTE/IbHbIE BOMPOCH! OTBEYAET

[ns oueHKM «xopowo»: OTBET MNOMHbIA, HA AONONHUTENbHbIE
BOMPOCHI He OTBeYaeT

[ns OUEHKN «ya0BNeTBOPUTENbHO»: OTBET HEMOMHBbINA, Ha
AOMONTHUTENbHbIE BOMPOCHI He OTBeYaeT

OTBeT HeNpaBWU/bHbIA AN OTCYTCTBYET

OKCcTpakumsa

DKCTpaKuma nogpasnenserca Ha TBepLO-XuaKodasHyo (npu
KOTOPOW NPOAYKT U3 TBEPAOH thasbl MePeXoanT B XXUAKYH) U
XUAKO-XNAKO(pasHyt (Korga obecneynBaeTca nepesos
NPOAYKTa U3 O4HOW XWUAKOM (hasbl B APYTYH0, TAKXKE XUAKYHO
(hasy). TeepAo-XunakodasHas aKCTpakLusa CBOAUTCA NOPO K
npocToin 06paboTke TBEpAOro obpasua BOAOW Unu
OpraHM4ecKMM pacTBOPUTENIEM C LLe/IbI0 U3BNEYEHUS U3 HEro
pacTBOPUMbIX COeMHEHWNIA. [10CTaTOUYHO LUMPOKO
MPUMEHSAKOTCA pa3/IMYHble OpraHMYyeckme pacTBopuTenu, B
4aCTHOCTW 3KCTparmpoBaHue aLeToHOM, KOTOPbIi
3(h(heKTMBHO MepeBOAUT B PacTBOP PAL NUMUAHBIX 1
0e1KOBbIX KOMMOHEHTOB K/ETOK. [pun XUAKO-XKNAKO(ha3HOW
9KCTPaKLMM UCMONb3YIOTCA Pas3/IMyHble OpraHuyeckue
pacTBOPUTENM - aIKUNPEHObI, 3(UPLI, TANOTEHNbI, TEKCaH,
XNopoopm 1 ap. dPPEKTUBHOCTb IKCTPAKLUUN MOXET ObIThb
CYLLEeCTBEHHO MOBbIWeEHA: 1) MHOrOKpaTHON 06paboTKo
3KCTparupyrowmm areHTom; 2) no460poM ONTUMaIbHOTO
pacTBopuTens; 3) NOLOrPeBOM 3KCTPArnpyroLLero areHTa unm
3KCTparmpyemom XnaKocTun, cogepallei NpoaykT; 4)
NMOHWXXEHNEM [aBNeHUs B annapaTe 418 3KCTpakyum, 4to
obecrneynBaeT AO0BOMbHO 3PHEKTUBHYO IKCTPaKLMIO Npu
OTHOCUTENIbHO HM3KOM Temnepatype. MocnefHee CHMXaeT
3aTpaTbl ¥ YMeHblUaeT PUCK MHAKTUBALUN U3B/IEKAEMOT O
npofykTa. Moyt NONHOCTbIO M36eXaTb NHAKTUBAL MUK
MO3BOJIAOT MeTOAbl 3KCTPArnpoBaHUs Ha Xono4y, T. e. nyTeM
MCNONb30BaHUN METOA0B KPMO3IKCTpakumuu. Mpu atom
YPaBHMBAIOTCA Pa3inunsa Mexay TBepAbiM cy6CcTpaTtom u
KYNbTYpanbHOW XWUAKOCTbIO, NOCKOJIbKY U TO U ApYroe
HaxXoAUTCSA B 3aMOPOXEHHOM COCTOAHUM (B OAHOW (hase).
KproakcTpakumsa NpoBoAUTCA C NPUMEHEHVEM
pacTBopuTenen, TemnepaTypa KMNeHns KOTOPbIX HU3Ka ¥ npu
06bIYHON KOMHATHOW TemnepaType HaxoAALWNXCS B
ra3oo6pasHoM COCTOAHUMW. KpUOIKCTpaKLmsa MOoXeT
NMPUMEHATLCA B COYETAHUMN C KPUOKOHCEPBALMEN KeTOK.
KnetouHas 6momacca MOXeT A/IMTeNIbHOE BPeMs COXPaHATb
CBOW CBOWCTBA B YCNOBUAX rNyO60OKOro 3aMmopaXunsBaHus, a
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3aTeM U3 Hee MOXKET ObITb 3KCTParMpoBaH LiefeBoli NPOAYKT.
B HEKOTOPbIX CNyYasx SKCTParmpywLwmnin areHT MOXeT 6biTb
He B XXMAKOM, a B ra3006pa3HOM COCTOAHUM (MPU XKXNAKO-
razoaszHoil unm TBepA0razogasHom sKCTpakLumm).

OTBET NONHbINA, HA AONOIHUTENIbHbIE BOMPOCHI OTBEYaeT

[N oueHKM «xopoLwo»: OTBET NOJHbIA, Ha AOMNONHUTENbHbIE
BOMPOCHI He OTBeyaeT

[ns OUeHKN «y[0BNeTBOPUTENbHO»: OTBET HEMOJHbIN, Ha
AOMONHUTENbHbIE BONPOCHI HE OTBeYaeT

OTBET HenpaBuU/bHbIA NN OTCYTCTBYET

Apncopbuus

Agcopbums sBnseTca OCTaTOYHO pacnpoOCTPaHEHHbIM
MeTOA0M OTAeNeHNs NPOAYKTa U pacCMaTpPUBAETCS B KayecTBe
4aCTHOrO C/ly4as 3KCTpakuuu, Npu KOTOPOM
3KCTParvpyroLmnmM areHTOM CNYXWUT TBEPAOE Teno. MexaHusm
ee CBOAUTCA K CBA3bIBAHUIO BbIAENAEMOr0 U3 XXUAKON NN
rasoo6pasHolii (hasbl BeLLECTBA NOBEPXHOCTbIO TBEPAOro Tena.
TpagnLMOHHbIMK afcopbeHTaMu ABNSOTCS LPEBECHbIV YroNb,
NOPUCTbIE T/INHbI W T. M.

OTBET MONHbINA, Ha [OONOJIHNUTE/IbHbIE BOMPOCH! OTBEYAET

[nsi OLLEHKM «X0poLLo»: OTBET MOJHbINA, Ha AONONHUTENbHbIE
BOMPOCHI He OTBeYaeT

[ns OUEeHKN «ya0BNeTBOPUTENbHO»: OTBET HEMO/HBbINA, Ha
AOMONTHUTENbHbIE BOMPOCHI HE OTBeYaeT

OTBET HenpaBu/bHbIA NN OTCYTCTBYET

Xpomatorpagpus

PasfeneHune BellecTs NyTeM XxpomaTorpaum 0CHOBaHO Ha UX
Heo4MHaKOBOM PacrpeseneHnm Mexay 4Byms
HecmewnBawmmMmuca Masamun. Pa3nnyaoT XpomaTorpapuio
Ha Bymare, NnacTUHKax M KoNoHKax. [pu xpomatorpaun Ha
bymare nnm Ha nnacTUHKax O4HON M3 HECMELUMBAOLLLNXCS
(ha3 ABNAETCA ABMXYLLMIACA pacTBOPUTENb, a ApYroin
(HemoABMXHOW (ha30ii) cnyXaT BOIOKHA ByMarn uam 4actumubl
MOKPbIBAKOLLEro NIacTUHKY Kakoro-t1o marepuana (Hanpumep,
cunukarens). Mpy KONOHOYHON XpomaTorpagmu NoABUXKHOM
(hasoli ABNseTCA NPoTeKaloLW Nl Yepes KONOHKY pacTBOPUTESb,
a HeNoABMXXHYIO (ha3y NpefcTaBNsfeT 3aNONHAOLWNA KONOHKY
afiCOpP6EHT (Yalle BCEro 3TO rpaHyIMPOBaHHbIN Tefb).
KonoHouHas xpomaTorpaus fonyckaet macliTabuposaHue
npouecca, B pesysibTate 4ero oHa 40BOJIbHO LUMPOKO
NMPUMEHSAETCH B NPOMbILLNEHHbIX YCIOBUAX W BK/IOYAET
HEeCKONbKO pa3HoBUAHOCTeNl: 1) NloHoo6MeHHas
Xpomarorpapus, KO/IOHKa HarnoJIHAeTCA rpaHyiaMu
afacopbeHTa, KOTOpPble HECYT 3apsXXeHHble KaTuoHHble (NH4)
1M aHMoHHble (SO4) rpynnbl, CNOCO6HbIE 3aXBaTbIBATH MOHbI
NPOTMBOMOMOXHOIO 3apsja. JaHHbli METOL UCNO/b3yeTcs
AN BblAeNIeHNS NOHU3MPOBAHHbIX BELLECTB U3 XMUAKOCTH, a
TakXe 471 OYNCTKU HEWTpaibHbIX COeAUHEHNIA OT NpUMmecel
MOHHOM Npupogbl. 2) MeTog "MONEKYNAPHbIX CUT", refb-
Xpomarorpadus, refib-ounbTpaumsa. Buasl xpomartorpapuu,
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OCHOBaHHbIE Ha pa3feneHnn BELLECTB C Pa3NNUHON
MOMEKYNAPHOW Maccoi 1 AnaMeTpoM YacTul. ALCOpOEHT
3axBaTbIBAET W Y[EPXKMNBAET, HanNpuMep, TONbKO
HU3KOMOMEKYIAPHbIE COEAMHEHUS, MPONYCKas COEANHEHMNSA C
60/nee BbICOKON MONEeKYNsApHO Maccoii. 3) AdMHHas
XpomaTtorpadusa. MeTop 6a3npyeTca Ha 3agep>XMBaHUK
KoMnaekca, 06pa3ytowerocs 3 KOMNOHeHTa pa3fensieMon
CMecU 1 nuraHga, KOTopbl PUKCUPOBAH Ha YacTmuax
HoCMTeNs (HanonHMTEeNs KONOHKK). MNpu gaHHOM MeToAe
NCMONb3YHTCSA areHTbl, CNOCO6HbIE cneynuYeckn cBA3bIBaTb
Kakoe-HMbY/b 04HO KOHKpPETHOe BeLecTBO. Hanpumep,
(hepMeHT OUMLLAOT Ha KO/IOHKE, 3aN0/IHEHHOM ero
cy6CcTpaTtoM mnm cneunpruyecknm NHrMbUTOpPoOMm.

OTBET MONHbINA, Ha [OONO/IHNUTE/IbHbIE BOMPOCH! OTBEYAET

[nsi OLEHKM «X0poLLo»: OTBET MOJHbINA, HA AONONHUTENbHbIE
BONPOCHI He OTBeYaeT

[Ns OUEHKN «ya0BNeTBOPUTENbHO»: OTBET HEMO/HBbINA, Ha
AOMONHUTENbHbIE BOMPOCHI HE OTBeYaeT

OTBeT HeNpaBU/bHbIA AN OTCYTCTBYET

DNeKTPOghOKYyCnpoBKa

Mogupukaumneli metoga anekTpogopesa ABsSeTCA
N303N1eKTpuYecKas hoOKyCUpPOBKa N 3NEKTPOMOKYCMPOBKA.
B aTOoM mMeTOAe pacTBOp, HacCbIWalOWWiA refib, COLEPXUT
COEfJMHEHME C KUCMIOTHO-OCHOBHbIMU rpynnamMmu. Mog
BAIAHNEM 3/1EKTPUYECKOT0 MO KUCNIOTHO-OCHOBHbIE
rpynnbl 6yepHOro coeguHeHNs MEHAOT CTeNeHb
MOoHM3aLMKn, co3faBas TemM caMbIM rpajueHT pH B
HanpaB/IeHUW 3NIEKTPUYECKOTO NONA. DNIEKTPUYECKM
3apsHXKEHHbIe KOMMOHEHTbI pa3fensieMoil CMecu, HaHeCEHHOA
Ha reflb, MUrPUPYIOT MO HanpaBNeHUIO K 3N1eKTPOAY
MPOTUBOMONOXHOI0 3HaKa. MOCKONbKY 3TV KOMMOHEHTbI
nepeaBurarTcsa no rpagumeHTy pH, ToO OHM NOCTENEHHO
TEpAT CBOM 3apsfbl U B 30He, rae pH cooTBeTcTBYET
N303/1IEKTPUYECKON TOUKe (TOUKE 3IEKTPOHENTPasIbHOCTH), UX
ABVDKeHMe npekpalwaetcs. Kaxablii KOMMNOHEHT
KOHUeHTpupyeTca (pokycupyeTca) B onpesesieHHON 06n1acTu
rens.

OTBET NOJHbIN, Ha LONO/IHUTE/IbHbIE BONPOCHI OTBEYaeT

[ns oueHKn «xopowo»: OTBET MNOMHbIA, HA AONONHUTENbHbIE
BOMPOCHI He OTBeYaeT

[ns OUEeHKN «ya0BNeTBOPUTENbHO»: OTBET HEMO/HBbINA, Ha
AOMONTHUTENbHbIe BOMPOCHI HE OTBeYaeT

OTBET HeMpaBWbHbIA AN OTCYTCTBYET



