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MecTo IMCHUIUIMHBI B CTPYKTYpPe 00pa3oBaTe/ibHOM MPOrpaMMbl

Jucuumnnuza «OCHOBBI OMOTEXHOJIOTUN» OTHOCHUTCA K JAUCLUHUIUIMHAM 00s3aTENbHON YacTu
bnoka 1. Jlucuurmimael (MOaynu) MOIyliss BHONOTHS KIETKHM W OMOTEXHOJOTHS Y4eOHOTO IiaHa
OCHOBHOIl mpodecCHOHaNIbHONW 00pa3oBaTENbHONM MPOrpaMMbl  BBICIIErO 00pa3oBaHUS —
nporpaMMel OakanaBpuara 1o HampaieHuto noarotosku 06.03.01 buosorus, HanpaBiIeHHOCTh
(mpoduie) oOpazoBaTenbHON TPOrpaMMbl «bHOAKOIOTHS», OUHON (GOPMBI OOYICHHS.

JlMcuuIuinHa ONUpaeTcs Ha Pe3ysbTaThl 00ydeHHs, CHOPMHUPOBAHHBIC B paMKax JAUCIUIUINH
yuebHoro miaaHa 1-8 cemectpoB: MukpoOuosnorus 1 Bupycosorusi, OpraHudeckass XuMusl.

Pe3ynbTrarel u3ydeHUs IUCHUIUIMHBI SIBJSIOTCS OCHOBOM JJIsi W3YYEHHUS IUCHUIUIMH U
IIPOXOKAECHUSI NIPAKTUK: cucTeMbl MOAroToBKU K ['MA, yueOHas (03HaKOMMTENbHAs) IPAaKTHUKA 110
onoMoHuTOpUHTY, CaHUTAPHO-TUTHEHWYECKHUH MOHUTOPUHT, CaHUTApHO-3MUAEMHOIOTHYECKUN
KOHTPOJIb.

1. Ilepeyenr mnJIaHHpPyeMBIX pe3yJbTATOB OOy4YeHHUS] IO AUCHHMILIMHE (MOAYJIIO),
COOTHECEHHBIX € IJIAHUPYEMbIMHU Pe3y/IbTATAMH OCBOEHHS 00pa30BaTe/IbHON NPOrpaMMblI

Heabio ocBoeHuss AuCUUILIUHBL «OCHOBBI OMOTEXHOJIOTUMY» SIBISETCA (hOopMHpOBaHHE Y
CTYACHTOB  CHEIHMAJM3UPOBAHHBIX  CHUCTEMAaTH3MPOBAHHBIX 3HAHMKA B  O0JIACTH  OCHOB
OMOTEXHOJIOTHH.

3agayamMu OCBOCHUS TUCIUIUIMHEI SBISIOTCS (OPMUPOBAHUE Y CTYICHTOB KOMIICTCHIIMA B
o0jacTu OCHOB OHOTEXHONOTMU 4Yepe3 (HOpMHUpOBAHHE IIEJIOCTHOTO MPEACTABICHUS O
OHMOJOrN4eCKOM Pa3HOOOpA3UU U €IUHCTBE KUBOU MTPUPO/IBI.

B pesynpTaTe ocBOeHHs mporpammbl OakalaBpuaTa OOY4YAIOIIMKCS JOJDKEH OBJA/ETh
CICIYIOIUMH pe3yibTaTamMu oOydeHus 1o aucuurimHe OCHOBBI OWOTEXHONOTHH (B TaOmMIIe
MPEJICTABICHO COOTHECEHHE O0pa3oBaTeNbHBIX pPE3yJIbTaTOB OOYYEeHHS [0 JUCHUIUIMHE C
WHJIUKATOpaMU JOCTUXKEHUS KOMIICTCHITUH)

Kommerenmus u OO0pazoBarenbHbIC Pe3YIbTATHl JUCIUTIIHHBI
WHAUKATOPBI ee (aTamnsl GopMUpPOBAHUS AUCHIUTUIHHBI)
JIOCTHKCHHS B
e — 3HAET yMeeT BIIaJIeeT

OIIK-5

Cnoco0eH mNpuMeHSTh B
npodeccuoHanbHOM
JIEATEeIbHOCTH
COBpPEMEHHBIE
IpeJICTaBICHUS 00
OCHOBax
OHMOTEXHOJIOTHYECKUX  H
OMOMEIUIIMHCKUX
IIPOU3BOJCTB, TE€HHOU
WHXCHEPUH,
HaHOOMOTEXHOJIOTHH,
MOJICKYJISIPHOTO
MOJICTTHPOBAHUSI.

OIIK-5.1 OP-1 OP-2
IToruMaeT BCe aCMEKTHI | OCHOBHBIC KJIaCCU(PUITUPOBATH
BO3/ICHCTBUS Ha | OmoyornyecKue 0O0BCKTHI
TEeHETUYCCKUM anmapaT | MOHSITHS WU 3aKOHBI; | OMOJIOTHYECKOTO
KJIETKH M JKHUBBIX OCHOBHBIE CHHTE3a;
OpPTaHU3MOB. HaIpaBJICHUS

COBPEMEHHO
OHMOTEXHOJIOTUH;




OIIK-5.2
IlonnMaer MexaHU3M H
aJTOpUTM CO3JIaHUs
PEKOMOMHAHTHBIX
OpraHU3MOB.

OIIK-5.3
JleMoHCTpHUpYET
OCHOBHBIX
OMOTEXHOJIOTHYECKUX U
OMOMEIULIMHCKHAX
MPOU3BOJCTB U yMEHHE
CTPOUTH HX CXEMBI.

3HaHHC

OIIK-5.4
Bnaneet METOAAMH
MOJICIIUPOBAHUS B
OHMOTEXHOJIOTHYECKOM
HKCIIEPUMEHTE.

OP-3
MPUHIUIT
KJIOHUPOBaHUS,
TPAHCTEHE3a;

OP-5
KaKk  HUCIOJb30BaTh
nabopaTopHOe
obopynoBaHue u
MaTepHabl ISt
BBITIOJTHEHUS
y4eOHBIX u
HCCIIEI0BATEIBCKUX
pabor;

OP-7
aHAJIM3UPOBATh
COBPEMEHHBIC
HayYHbIC
JOCTHKCHUS "
KOHIICTIIIUT B
oOnactu
OMOTEXHOJIOTHH;

OP-4

paboTtath c
y4eOHOH,  y4eOHO-
METONYECKOMN 51
HAay4YyHOU
JUTEPaTypou,
UHTEpHET-
pecypcamy;

OP-6
MOJIy4aTh
OouompemnapaTsl  Ha
IIpUMepe aHaTOKCHHA

OP-8
NPUMEHSTh 3HAHUS B
obnactu
OMOTEXHOJIOTUH JIJIS
apryMeHTanuuu B
o0pa3oBaTesbHOU
JIESITCIIBHOCTH
B2)XHOCTH 3JI0POBOTO
obpaza KU3HH,
TUT'UCHBI, OXpaHbI
MPUPOJBI U T.1I.

2. Oobem JAUCHHUIIJIMHBI (MO}IyJ’IH) B 3Qa4Y€THBIX C€IMHHUIIAX C YKA3aHUEM KOJHYECTBA

aKaJieMIYeCKHX YacoOB, BbIIEJIEHHBIX HAa KOHTAKTHYK) PpPadoTy oO0ydYalommxcs ¢
npenoaaBarejeM (M0 BHAAM Y4YeOHBIX 3aHATHI) M HAa CaMOCTOATEJIbHYI0 padoTy
00y4ar I XCs
YyeOHble 3aHATHS
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3. Conep:xxanue TUCUMILIMHBI (MOAYJIs1), CTPYKTYPUPOBaHHOE 1O TeMaM (pa3aesaMm) ¢
YKa3aHHEM OTBEJCHHOI0 HAa HHUX KOJHMYECTBA AKAJAeMHYECKHX YACOB U BHMIAOB Y4YeOHBIX
3aHSITHI.

3.1. Ykazanue mem (pazoenos) u omeedeHHO20 HA HUX KOAUYECMBA AKAOEMUUECKUX
4acoe u 6U006 yYUeOHbIX 3aHAMUIL



KommdaectBo yacos mo ¢popmam
OpraHu3ay 00y4eHUs
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Tewma 1. Beenenue B 6norexnonoruto. [Ipodaemsr u 9 5 4
MIEPCTICKTUBBI PA3BUTHUSI OMOTEXHOJIOTHH
Tema 2. [IpuMeHeHrE€ METOI0B T€HHON MHKEHEPUU U 2 5 4
JAHK-TexHonoruii B CENbCKOM X0351CTBE
Tewma 3. Kiierounas unxenepus 2 2 - 4
Tema 4. DMOpHOTeHETHYECKAsT HH)KEHEPHSI. 2 4 4
TpancnnaaTaus SMOPHOHOB
Tema 5. KiioHupoBaHHbI€ )KUBOTHBIE, METOABI TTIOJTYUYCHHS
Y TIEPCIEKTUBBI UCIIOIB30BaHUs. XUMEPHbIE U 4 4 5
TPaHCTEHHBIE KUBOTHBIE, METO/IbI MTOTYYCHHUS U
MEPCIEKTUBBI UCTIOIH30BAHUS.
Tema 6. buorexHomorusi pou3BOACTBa AHTUOMOTHUKOB U
Oenka. BUOTEeXHOJIOTHS ITPOU3BO/ICTBA AMHHOKHCIIOT, 2 5 4
TOPMOHOB, BATAMHHOB, JIMITUOB, (PEPMEHTOB U UX
MIPUMEHEHHE
Tema 7. BUOTEXHOJIOTUS U OKpYXKarollas cpeaa. 2 6 3
buorexnonorus nomydenus buorasza
Tewma 8. buorexnonorus u 6no6e30MacHOCTb.
l'ocynapcTBeHHOE peryupoBaHUE TEHHO-UHKEHEPHOU 2 4 - 4
JESATEIbHOCTH.
HUTOTO: 18 30 - 33

3.2. Kpamkoe onucanue cooepicanus mem (pazoenos) OucyuniuHsl

Tema 1. BBegenne B Onorexnosornio. [Ipodaemsl U nepcneKTuBbI pa3BUTHS OMOTEXHOJIOTHH.
CBs13pb OMOTEXHOJIOTMM C €CTECTBEHHbIMM HayKaMu. KpaTkuil ncropuyeckuil odepk pa3BUTHUS
6uoTtexHosaoruu. OCHOBHBIE HANpPABJICHUS COBPEMEHHOM OmoTexHosoruu. Poiab OMOTEXHONIOTUU B
IPOMBIIIJIEHHOCTH U CEJIbCKOM  XO3fHcTBE. bHOTeXHOIOrHs M NPUPOJHBIE  PECYPCHI.
buorexHonorus u sHepreTuka. bUOTEXHOIOTUS U HOBbIE METOJIbl aHAIN3a U KOHTPOJs. OOBEKTHI
OMOTEXHOJIOTHH: OaKTepHH, PACTEHHUSI, KUBOTHBIE U YEJIOBEK, BUPYCHI, BEIIECTBA OMOIOIMYECKOTO
npoucxoXxaeHus: (pepMeHThl, HYKJIEMHOBbIE KHUCIOTHI M Jp.), MOJeKynbl. HoBble HampaBieHus
ouotexHonoruu. BwiOop, pacmpocTpaHeHue W TpuUMeHeHHe OuorexHonoruu. lIpemoTBparmieHue
pHCKa.

HNurepakTuBHas gopma: nexuusa-6ecena.

Tema 2. IlpumeHenne meroa0B reHHoM uHxkeHepun M [IHK-texHosormii B cenbckoM
xo3siiicTBe. [losyueHre reHoB: XUMUYECKUN CHUHTE3, PECTPUKIMOHHBIA METOM, (epMEHTATUBHBIN
CUHTE3, XUMHUKO-(EpPMEHTAaTUBHBbIM cHUHTe3. BBeneHue reHa B BEKTOp M HMX KJIOHHPOBAaHHUE.
JlurupoBanue. MeTobl TpaHCPOPMALIUHU KUBOTHBIX U PACTUTENIBHBIX KJIeTOK. CKpUHHUHT — OTOOD
KJIETOK, B KOTOpPBIE BCTPOWJICS T€H. DKCIpeccrs reHOB. BrlmaBnuBaHue reHHbIX TPOIYKTOB. MeTon
pexomOuHanTHBIX JIHK. Ilomydenue ¢apmakosorndeckux mpenapaToB € MOMOIIBIO METOJOB
TeHHOW WH)KeHEepHUH. BHOCHHTE3 MHCYJIMHA, COMATOTPONKMHA B KJIeTKaxX KuiedHoi nanouku E. coli.
Baknussl. [Ipon3BoACcTBO BakIMH IPOTUB Tenartura B.

HNurepakTuBHas (opma nexius-oecesa.



Tema 3. Kierounass uHkeHepusi. Vcropus pa3BuTHs W 00JacCTH TNPUMEHEHHS KJIETOYHOU
ukeHepuu. [lonstue o kyneType kietok. Ilombop u cenmekius npoayneHToB. CyIIHOCTb
ruOpuAM3aM COMAaTUYECKUX KIIETOK 3yKapuoT. Vcmonb30BaHHE COMaTHYEeCKOW THOpHUIn3aluu
JUIs  KapTUpPOBaHHUS ~ XpOMOCOM. TexHomorust monmydeHus TubpugoM. Mcmonb3oBaHue
MOHOKJIOHAJIbHBIX aHTHUTEN. CTBOJIOBBIE KJIIETKU U UX IPUMEHEHHUE.

HNuTepakTuBHas opma: nexnus-oecena.

Tema 4. ImOpuoreHernuyeckasi MH:keHepusi. TpaHcmiaaHTauus >MOPHOHOB. [Monstre o
TPaHCIUIAHTAIIMK SYMOPHOHOB. BiusiHIE TpaHCIUTaHTAIIMA SMOPUOHOB Ha T€HETUYECKHUI TIPOTpecc B
HOMYJISIUKA. TeXHOJOTHsI TPaHCIUTAHTAIlMM AMOPHOHOB. MeTo/Ibl W3BIICYECHUS 3MOPHUOHOB, HX
s dexkruBrocTh. Cpenbl anst u3BiedeHuss dMOproHOB. OIeHKa KadecTBa SMOPHOHOB. MeTobl
KPHUOKOHCEpBAIlMM ~ ASMOPHOHOB.  DKCTpaKOpHopalibHOE  OIUIONoTBOpeHHe.  Kamarnuranus
cnepmaro3oun10B. Opranusanus padoT Mo TpaHCIIaHTauKl YMOpHOHOB B Poccuu.
HNurepakTuBHas opma: jekus-oecena.

Tema 5. KiioHMpOBaHHbIE KUBOTHBIC, METOABI MOJYYCHUS] U NMEPCIEKTUBbI MCI0Jb30BAHUS.
XHMepHbIe U TPAHCTCHHbIE s KUBOTHBIE, METOAbI IOJY4YeHHUS U NEPCHEKTUBBI HCII0JIb30BAHUS.
KnonupoBanue smOpuoHoB. Jlucekuus sMOpuoHoB. KioHupoBaHHBIE KUBOTHBIE. [lepcrieKTHBEI
HCIIOJIb30BaHUA KIIOHUPOBAHHBIX JKHUBOTHBIX. Croco0sb1 IMOJIYUYCHUA BHYTPHUBUAOBBIX n
MEXBHUIOBBIX KMBOTHBIX-XUMEp. [lepcrieKTHBBI UCHOIB30BAaHUSI XUMEPHBIX KHUBOTHBIX. CIOCOOBI
MOJIYYCHHA TPAHCIT'CHHBIX ) KUBOTHLIX. HepCHGKTI/IBI)I HCIIOJIb30BAHHA TPAHCICHHBIX KMBOTHBIX.
HurepakTuBHas popma: ekius-oecena.

Tema 6. buorexHosnorus mnpou3BoACTBAa AHTHOMOTHMKOB M Oeiaka. buorexnosorus
NMPOM3BOJACTBA AMHHOKHCJIOT, TOPMOHOB, BHTAMHHOB, JIMNWAOB, (epMEHTOB H HX
NPpUMECHECHUE. 3Hayenue aHTHOMOTHKOB JIIs JKHNBOTHOBOJACTBA u BCTCPUHAPUH.
buoTtexHonornueckue MeETOJbl TMPOU3BOACTBA AHTUOMOTHUKOB. BHOTEXHOIOTHS MPOU3BOJICTBA
OeJika. HCpCHGKTI/IBI)I IMPUMCHCHU OEIIKOBBIX IMPOAYKTOB B CEIBbCKOXO03SIMCTBEHHOM IMPONU3BOJACTBC.
AMUHOKHCIOTBI, HNPUHLUIBI  TOJy4eHHd. Mcnoiap30BaHME  aMUHOKHMCIOT B IHIIEBOU
MMPOMBIINIJICHHOCTH U KMBOTHOBO/JICTBC. HpI/IMeHeHI/IG BUTAaMHWHOB U TOPMOHOB B JKUBOTHOBOICTBC.
CriocoObl  mostyueHwUs. [lepcnekTuBBl ~ MPUMEHEHUs  JUOMIOB U (EpMEHTOB B
CEIbCKOXO0351MCTBEHHOM ITPOU3BOJICTBE.

HNuTepakTuBHas popma: nexius-6ecena.

Tema 7. buorexHosorussi M OKpyxkammas cpena. buorexHonoruss mosaydeHusi Omorasa.
[TpoGiema yTuiaM3aluu HaBO3a U OTXOJOB PacTEHHUEBOACTBA. buoTrexHosmornyeckas nepepadoTka
HaBo3a. Tumbl 3arpsA3HEHMN IIOBEPXHOCTHBIX M MOA3EMHBIX BOJA. OCHOBHBIE HMCTOYHMKH
3arpsi3HEHUsT BOJOEMOB. MeTOAbl OUYMCTKM CTOYHBIX BOJ. [lepepaboTka TBEpABIX OTXOJOB.
buonerpanamus kceHOOMOTHKOB. bHOTeXHOJIOrMuYeckMe METOJbl YTHIM3ALUHN  IIeJUTION03bI,
KpaxMmaja W >KHPOBBIX OTXOJO0B. buorexHomorus momydeHusi Ouoraza m3 Ouomacchl (HaBO3a).
[TpakTuyeckas peanuszanus NOJy4eHHOTo OHorasa.

HNurepakTuBHas ¢opma: nexuusa-6ecena.

Tema 8. buorexHosnorus u Ouode3omacHocTb. ['ocynapcTBeHHOe peryiMpoBaHHe TeHHO-
HHKeHepHOoH AesATeabHOCTH. HeOnaronpusTHbie MocaeICTBUS TeéHHO-UHXEHEPHOU JesITeIbHOCTH.
['ocynapcTBeHHOE PEryianpoBaHue U OMOOE30IaCHOCTh B CUCTEME MEKYHApPOIHBIX OTHOLICHHH.
KapraxeHckuil npotokoil. ['ocy1apcTBEHHOE PEryIupoBaHNE T€HHO-UHKEHEPHOU JIEATENBHOCTH B
Poccun. OcoGeHHOCTH OleHKH 0€30MacHOCTH TeHEeTHYEeCKH MOAU(DUIMPOBAHHBIX MPOAYKTOB IS
3/10pOBbS YEJIOBEKA.

HNurepakTuBHasa ¢gopma: paboTa C MHTEPAaKTUBHBIM 000PYJOBaHUEM.

4. IlepeyeHb yuyeOHO-METOAUYECKOIr0 o0ecmevyeHHUsl JIA CAMOCTOSTEIbHOW PadoThI
00y4YaAIIUXCS 10 TUCHHILINHE



O6mmii 0o0BEM CaMOCTOSTENIBHOW pabOThl CTYJAEHTOB TIO JUCHUIUIMHE BKJIIOYACT
ayJUTOPHYIO U BHEAYJIUTOPHYIO CAMOCTOSTEIbHYIO padOTy CTYACHTOB B TEUEHUE CEMECTPa.

AyauTopHasi caMOCTOSITeJIbHAs padoTa MOpa3yMeBaeT BHIIIOJHEHUE TECTOBBIX 3a/IaHHUH I10
W3YYCHHBIM TeMaM, KOTOpbIE BKIIOYAIOT TEPMHUHOJIOTMUECKHWE BOMPOCHL. TeKyIias aTrTecTaius C
[0 MOHHMTOPMHTA KayecTBa OOy4YeHHUS | OalIbHO-PEUTHHTOBOM OIICHKH YCIIEBAEMOCTH
CTYJICHTA TPEJCTABJIICHA CIEAYIONMMHU pabOoTaMu: BBHIMOJIHEHHE JTA0OPATOPHBIX PaboT, pelicHue
TECTOBBIX 3aJJaHHH.

Jlist pyOeXXHOTO KOHTPOJS 3HAHMM CTYJEHTaM MPEAJIaracTcsi BBIIIOJIHEHHE KOHTPOJIHLHOTO
TECTUPOBAHUS 110 OJIOKY TEM HIIA Pa3/IeioB.

BreaynuropHas caMmocTosiTebHas padoTa BKIIIOUYAET NMPUOOPETCHHE CTYJICHTaMH HABBIKOB
paboThl ¢ y4eOHOH W Hay4YHO-MCCIIEAOBATENBLCKOM JMTEPaTypol M OCYLIECTBISETCS B (opme
MOATOTOBKY K MUHHU-BBICTYIUICHUSIM U 3aIIuTe pedeparta.

Bonpocwet 0na camocmoamenvnozo uzyuenua 00y4anouumucs
(npumepnvie memovt MUHU-EHICIYNIAECHUIL)

Hcropus pa3sutus 6uotexHosoruu B Poccun u B mupe. Beiatonuecs: yueHble-OnOTEXHOIOTH.
Hcnonb30BaHuEe MUKPOCKOIIMUECKUX I'PUOOB B MOJIyY€HUH KOPMOBOTO OeKa.

buotexHonorus npeoOpa3oBaHus COJIHEYHON IHEPTHH.

DoTOnpON3BOACTBO BOAOPOAA.

Hocurenu ans ummoOnnn3anuu GepMeHTOB.

MexaHu3mbl pekoMOUHAIMKU. MOEeKyJIIpHbIE MOETH KpoccuHTroBepa. MakTopsl, BIUAIOLINE Ha
KPOCCHHIOBED.

7. ImmoOunmn3oBaHHbIe (PepPMEHTHI B MEUIIMHE U BETEPUHAPUH.

8. YcToiumBOCTh TPAHCTEHHBIX PACTEHH K (PUTOMATOreHAM

9. YcroiuuBOCTh TPAaHCTEHHBIX PACTEHUN K repOuIuiam.

10. YcToWYMBOCTh TPAHCTEHHBIX PACTCHUN K HACEKOMBIM.

11. YcToWunBOCTh TPAHCTEHHBIX PACTEHUH K a0MOTHYECKUM CTpeccaM.

12. Tumel KynbTYpHI KIETOK M TKaHEH.

13. BMOTEeXHOIOTUH B CEJICKOM XO3sIHCTBE.

14. buoTecTupoBaHMe JETYUMX TOKCHUYECKHUX BEIIECTB, BOJIbI, BHITSKKU U3 IOYBBI, IECTUII/I0B.
15. KpuocoxpaHnenue.

ook wndE

IIpumepHBIE BONPOCHI JIsA YCTHOIO KOHTPOJISI HA JIA00PATOPHBIX 3aHATHAX

. Uro Takoe mporecc 6uorpaHchopmaruu?

. lnHamuka pocta 6MOMacchl IEPBUYHBIX METAOOIUTOB.

. Jlnnamuka pocta GuoMacchl BTOPUYHBIX METa0OIUTOB.

. Uto Takoe nepBUYHBIC META0OIUTHI?

. UTo Takoe BTOPUYHBIE META0OIUTHI?

. MeToipl MyTareHe3a MUKpOOPTraHU3MOB.

. MeTopl cenekuu MyTaHTHBIX MUKPOOPIaHU3MOB.

. UTo Ha3bIBaIOT OMEPOHOM?

. Kakoe sBnenue Ha3pIBatOT KaTaboOJIMTHOMN penpeccuen?
10. Kakue MyTaHTBI Ha3bIBAOT PETYJIATOPHBIMU?

11. Kakue MyTaHTBI Ha3bIBAIOT ayKCO(PPOTHBIMU?
12.broTexHOoI0rus IPOU3BOICTBA JIN3HHA.

13. buoTexHOI0THsI MPOU3BOICTBA TPUNTO(AHA.

14. bUOTEXHOJIOTHS MPOU3BOICTBA IITYyTAMUHOBOW KUCIIOTHI.
15. buoTtexHonorus nmpon3BoacTBa L-nu3uHa.

16. buoTexHomorust Mpou3BoicTBa BUTamMuHa B2 (pubodnaBuHa).
17. bBuoTexHoa0rHs MPON3BOACTBA BUTaMuHa D2.

18. buoTexHoyorus Npou3BOACTBA YKCYCHOM KUCIIOTHI.

19. buorexHonorus Nponu3BOACTBA TUMOHHOMN KUCIIOTHI.

O 0 JON DN W —



20. broTexHOoJIOTHS IPOM3BOICTBA AHTHOMOTHKOB.
21. buorexHoa0rus NPOM3BOJACTBA POMBIIUIEHHO BaKHBIX CTEPOHUIOB.

Ilepeuens yueono-memoouueckux uz0anuil Kagheopsvt RO 60NPOCam Op2anu3ayuu
CAMOCHOAMENbHOU PAOOMbL 00YUAIOWUXCA

1. Kpacnoneposa 1O.}O., Wnbuna H.A., Kacarkuna H.M., byrepo H.B.
Muxkpobuonorusi:  yueOHO-MeToAuYeckoe r1ocobue 1o mpeamery  «Mukpobuonorus u
BUpycosorusi» — Mocksa: M3narensctBo «diunTan, M3narensctBo «Hayka», 2011. — 146 c.

2. HemoBa W.C., bes3zybenkoBa O.E., Ilortarypkuna-HectepoBa H.M. Mertonasl
MHUKPOOHOJIOTUYECKUX UCCIEIOBaHMA: yaeOHO-MeToanyeckoe mocooue. - Yupsanosck: ®I'6OY BO
«YuI'TlY um. U. H. Yiesaaoay», 2017. - 82 c.

5. IlpumepHble OleHOYHbIe MAaTepHAJbl /Jsl TNPOBEJAEHHUS TeKYUero KOHTPOJIs
yCIeBAeMOCTH M MPOMEKYTOYHOM aTTeCTAIUM 00y4aIOIIMXCS M0 INUCHUIIIHHE

OpraHu3anus U NpoBeieHHEe aTTeCTAIUHU 6aKaiaBpa

®I'OC BO opueHTHpOBaHbI IPEUMYIIIECTBEHHO Ha BBIPAOOTKY Y CTYJEHTOB KOMIIETEHIIUI —
JUHAMUYECKOro Habopa 3HaHUM, yMEHUi, HaBBIKOB M JIMYHOCTHBIX Ka4eCTB, KOTOPBIE «I1O3BOJISAT
BBIITYCKHUKY CTaTh KOHKYPEHTOCIIOCOOHBIM Ha PBIHKE TpyJda M YCHEIIHO MPO(EeCcCHOHATBHO
peaIn30BbIBATHCA. TpaauuuoHHble cpeacTBa OOYYEHHUS «COBEPILEHCTBYIOTCS» B pycie
KOMIIETEHTHOCTHOIO 1M0oAX0/Aa. VIHHOBAaIMOHHBIE CpeAcTBa OOY4YEHHMs aJalTUPOBAHbI IS
IIOBCEMECTHOT'O MPUMEHEHHS B POCCUICKON BYy30BCKOM IpaKTHKe.

CoOOTBETCTBEHHO, OLICHKAa YpOBHS  IOATOTOBJIEHHOCTH  CTYAEHTAa  IPEJIOJaraer
UCIIOJIb30BaHUE KaK TPAJUIMOHHBIX, TAK 1 HHHOBAIIMOHHBIX (pOPM (TUIIOB, BUFOB) KOHTPOJIS.

Bce xommnereHuuu mo JAaHHOW IUCHUILIMHE (OPMHUPYIOTCS HA HAdadbHOM (TIOPOTOBOM)
YPOBHE.

Lenbr npoBeneHusi arrecTalMu — IPOBEpPKa OCBOCHMSI 00pa30BaTENIbHON MPOrpaMMbI
JUCLUIUIMHBI-IPAKTUKYMa Yepe3 CPOPMHUPOBAHHOCTh 00pa30BaTEIbHBIX PE3YIbTATOB.

Tunel KOHTpOJIA:

Texymass aTrecTauuMsi TpeACTaBI€HAa  CICAYIOUIMMH  paOOTaMu:  BBIMOJIHEHHE
n1ab0paToOpHbIX paboT, peleHne TECTOBBIX 3aJaHui, MOArOTOBKA U 3aluTa pedepara.

JlocTOMHCTBa TPEANIOKEHHOW CHCTEMBI MPOBEIECHUS] aTTECTAllMU: CHCTEMAaTHYHOCTb,
HETMOCPEICTBEHHO  KOPPENUPYIoIIasicsi C TpeOOBaHMEM TIOCTOSHHOTO H  HEMPEPBHIBHOTO
MOHHTOPHHTa KauecTBa OOYy4YeHHs, a TakKe BO3MOXKHOCTH OallIbHO-PEUTUHTOBOW OIEHKU
yCIIEBAa€MOCTH CTYCHTA.

IIpomexyTouHas aTTecTalUsl OCYIIECTBISETCS B KOHIIE CEMECTPa M 3aBeplLIaeT U3y4yeHUe
O5oKka pa3ienoB AMCHUUIUIMHBL, TOMOTAeT OLIEHUTh OoJjiee KPYIHbIE COBOKYMHOCTH 3HaHUN W
yMeHHH, GopMHUpOBaHHE ONPEIEICHHBIX MPO(heCcCHOHATBHBIX KOMIETEHIIUH.

KonTposabHasi padoTa — BEIIOJIHEHHE TECTOBBIX 3a/JaHUI PYOEKHOTO KOHTPOJIS.

Hroromsas arrecranus — 3K3aMeH

O1IeHOUHBIMU CPEJCTBAMU TEKYILETrO OLIEHUBAHMS SIBJISIOTCS: BBHIIOJIHEHUE JTAOOPATOPHBIX
paboT, pelnieHne TeCTOBBIX 3aJaHni, ydacTie B « KpyTibIx cromaxy (IOKIIaIbl, MUHH-BBICTYTICHHS )
U T.II.

KoHTposns ycBOeHHMS MaTepuaia BeEJETCS PerysipHO B TEYEHHE BCETO CeMecTpa Ha
71a00paTOPHBIX 3aHATHSIX.

| Ne | CPEJICTBA OLIEHUBAHMJI, \ OGpa3oBaTeIbHEIE |




n/n UCIIONIB3YEMBIE IS TEKYIIETO OLICHUBAHUS pe3ynbTaThl JUCHUILINHBL
nokasaressi popMHUpPOBaHHSI KOMIETSHIIUH

OueHo4yHbIE CPeCTBA IJIA TEKYLIel aTTecTalun

OP-1, OP-2, OP-3, OP-4, OP-
5, OP-6, OP-7, OP-8

OP-1, OP-2, OP-3, OP-4, OP-
5, OP-7

OP-1, OP-2, OP-4, OP-5, OP-
7, OP-8

OIIeHO‘{HLIe cpeacrea aJis HpOMe)l(yTO‘lHOﬁ arrecranuu (3K33Mel—l)

OP-1, OP-2, OP-3, OP-4, OP-
5, OP-6, OP-7, OP-8

1. | OC-1. JIaboparopnas paboTa.

2. | OC-2. Pertenue TecTOBBIX 3aJaHUN

3. | OC-3. Pedepar u ero 3ammra

6. | OC-4. Dk3amMeH B popMe yCTHOTO coOece0BaHUs

OnucaHue OICGHOYHBIX CPEJCTB, MPOLEAYPhl H KPHUTCPUH OICHWBAaHUS WHIUKATOPOB
JOCTHIKCHHUST KOMIICTCHLMH Ha Ppa3JIMYHBIX 3Tamax HMx (OPMHUPOBAHHS B IPOILECCE OCBOCHUS
00pa30BaTeNbHON MPOrpaMMbl TpeACTaBlieHbl B (DOHIE OIEHOYHBIX CPEICTB IS TEKYIIETro
KOHTPOJISI ~ yCIIEBAaEMOCTH M  MPOMEXYTOYHOM arrectauMd 1o  guciuruinHe  «OCHOBBI
OHMOTEXHOIOTHI.

Mamepuanst, ucnoib3yemole 011 meKyuiezo KOHMpPOAsA yCReeaemocmu
odyuarlowuxca no oucyuniune

MaTepI/IaJ'ILI AJI1 OpraHru3aliuu TGKYH_Ieﬁ arTeCTallu IIpCaAcCTaBJICHbLI B m.5 IIporpaMMmal.

Mamepuansi, ucnons3yemole 0111 RPOMEHCYMOUHO20 KOHMPOJIA YCRECAEMOCHU 00YHAIOUWUXCA
no oucyuniune

Jk3aMeH B (popme ycTHOr0 codece0BaHUA
IIpuMepHBbIii NepedyeHb BONPOCOB K IK3aMeHy

HcTopus pa3Butus OnotexHosornu. OCHOBHbIE HAIIPaBJIEHUsI COBPEMEHHON OMOTEXHOJIOTHH.
Posb OMOTEXHOIOTHH B IPOMBILIUIEHHOCTH U CEJILCKOM XO3sIHCTBE.

OOBbeKTHl OMOTEXHOJIOTHUH.

IIpeamer reHeTnyeckor HHKeHepUU. DEPMEHTHI, UCIIOJIB3yEMbIE B TCHETUYECKON NHKCHEPHH.
[TosryueHne reHOB: XUMUYECKHI CUHTE3, PECTPUKIIMOHHBIN METOMA, (epMEHTATUBHBIA CHUHTE3,
XUMHUKO-(EpMEHTATUBHBIN CUHTE3.

6. Merabonrueckas HHXEHEPHSI MUKPOOPTaHH3MOB.

7. Pennukanusi, TpaHCKPUIINS, TPAHCISALMS: OCHOBHBIE OTJIMYHS Y ITPO- U 3yKapHoT.

8. [IlpsiMple MeTOIBI TEepeHOoca YYKEPOJHOW TeHEeTHYeCKOH HWH(POpPMAlMU B KIETKH TMPO- U
JYKapHoT.

9. Bekropusie monekynbl JIHK. TpeGoBanus, npenbsBiseMble K BEKTOpaM Uil KIOHHPOBAHUSI.
[TnasmMuaHbIE BEKTOPHI.

10. Bekropsl Ha ocHOBe OakTeprodaros. [ HOpuIHBIE BEKTOPHI (KOCMUIBI U (ha3MUJIbI).

11. Meroas! TpaHchopMaIMK KUBOTHBIX U PACTUTEIbHBIX KIETOK.

12. OcoOGeHHOCTH KYyIbTHBHPOBAHUS OAKTEPHATBHBIX KIETOK.

13. Cronrannsiii mytareHe3. OcHoBHble Tunbl mnoBpexzaeHus JHK. Caiit-HanpaBneHHbIH
MyTareHes.

14. Tlony4yeHnue papMaKoJIOTHUECKUX MPETAPATOB C MOMOILBIO METOJ0B T'€HHOW MH)KEHEPUH.

15. TIpomsInuieHHass MUKPOOHUOIOTHSI.

16. ITumesas OMOTEXHOIOTHSA, €€ LeNU U 3aaa4u. Vicrnoab30BaHue A MUIIEBBIX LIeJIeH MPOLYKTOB
MHUKPOOHOTO CHHTE3a U TPAHCTE€HHBIX MUIIEBBIX POYKTOB.

agrONE



17.

[TepepaboTka cenbCKOXO03HCTBEHHBIX MPOJAYKTOB U MPOYKTOB MUTAHUS.

18. IIpou3BOACTBO AMHHOKHCIOT (JIM3UH, TIyTAMHHOBASI KHCIIOTA).

19. IIpou3BOACTBO OPraHUYECKUX KUCIOT (YKCYCHAsl, MOJIOUHAsI KUCIIOTHI).

20. Wmxenepnas su3umosnorus. [Ipou3BoacTBo pepMeHTOB.

21. YctpolicTBO GmopeakTopa.

22. MacmTabupoBaHHE U ONITUMU3AIINS MTPOLIECCOB KYIbTUBUPOBAHUS MUKPOOPTaHU3MOB.

23. KierouHast HH)XKCHEpHUS paCTCHUH.

24. depMmeHTHBIE TIpENapaThl, MPUMEHSIEMbIC B TPOMBIIIIICHHOCTH.

25. TeXHOJOTUYECKHE MPOIECCHI C yIacTHEM (PEPMEHTOB.

26. TexHomoruueckas OMO’HEpreTHKa U OuoIorudeckas rnepepadoTka MUHEPAIBHOTO CHIPhSI.

27. BuOTEeXHONOTHUS B PEIICHUH SHEPTETUICCKUX TIPOOIIEM.

28. Ilomyuyenue Omorasa, COMpPTa U3 MPOMBIIIICHHBIX U CEIbCKOXO35HCTBEHHBIX OTXOIOB.

29. Vcnonp3oBaHME MUKPOOPTAHU3MOB B IpoIIeccax JOObIUN MOJIE3HBIX UCKOACMBbIX.

30. buotexnonorus u skonorusi. Ilytu pemienusi npoOieM SKOJOTHH U OXPaHbl OKpYKarolen
CpeIbl METOIaMU OMOTEXHOIOTHH.

31. IlepepabGoTka M yTHIM3AIMS MPOMBIIUIEHHBIX OTXO0B. XapaKTEPUCTUKA OTXOJA0B U TOOOYHBIX
IPOJYKTOB MPOMBIIIICHHOCTH U CEIILCKOTO Xo3siiicTBa. IlepepaboTka OTXOHA0B OMOIOTHYECKHIMHU
METOJIaMHU.

32. Hcnonp30BaHUE MUKPOOPTAHM3MOB B KAY€CTBE KOHTPOJIS 3arps3HCHUM.

33. Ponb MUKPOOPraHU3MOB B OXPaHE OKPYKAIOIIECH CPelbl OT 3arps3HEHHIA.

34. TlepcrieKTUBBI pa3BUTHS OMOTEXHOJIOTHH.

35. Metoabl BbIIEICHUS YUCTBIX KYIBTYP.

36. 3aKOHOMEpPHOCTH POCTa U PA3BUTHI MUKPOOPTaHU3MOB. [IpOAyKTEI MUKPOOHOTO CHHTE3A.

37. Meroapl uaeHTU(HHUKAITUA MUKPOOPTaHU3MOB.

38. BHOTEeXHOJIIOTUYECKUE OCHOBBI OYUCTKH CTOYHBIX BOJI.

KpnTeplm OllecHUBAHUSA 3HAHUI CTYACHTOB 110 TUCUHUIIJIMHE

B KOHIC M3YYCHHUA JUCHUILIMHBI TIOABOAATCA UTOTH pa6OTBI CTYACHTOB Ha JICKIIMOHHBIX H

J'Ia60paTOpHLIX 3aHATUAX IYTEM CYMMUPOBAHUA 38.p8.60TaHHBIX 0aJllIOB B TCUCHUE CeMECTpa.

®opmupoBanue 0aNILHO-PEHTHHIOBOM OLICHKH Pad0ThI CTyIeHTa

Hocemenue Pa6ota Ha KonTtpons
[Tocemenu | mabopaTopHbl
. MIPAaKTUYECKU | -Has DK3aMeH
€ JIEKIHi X
AT X 3aHATUIX paboTta
Pasbamnoska | g 4o |15 1215 15 x 12=180
110 BHAAM 32 6amna 64 6amna
0aioB 0aioB 0aJioB
8 pabot
cemectp | CymmapHsiii 9 GaLIOR 204 Garia 236 300
MaKCHMANBHBL | oo 24 6amna max max 0aiioB 0annoB
1 Oamn max max

Kpurtepuu onennBanus padorsl 00yuaronierocsi o uToram 8 cemecrpa

Ouenka Bamasi (3 3E)
«OTJIUYHOY 251-300
«XOpOIIIO» 201-250

«YIOBJICTBOPUTEIIHHOY 151-200
«HEYIIOBIIETBOPUTEIIHHOY menee 150

6. MeTonuyeckue yKa3aHus 1Jsl 00y4alOIIUXCHA 10 OCBOCHUIO JUCUMILIMHBI (MOXYJIs1)




Ilo kaxmoil TemMe IUCHMIUIMHBI TNPEANOJaraeTcs MPOBEICHHE ayAUTOPHBIX 3aHATHH U
caMmocTosiTeNIbHas paboTa, T.e. pa3paboTka pedepaTUBHOTO COOOILICHMS, BOIPOCHI Ui KOHTPOJIS
3HaHui. [IperycMaTpuBaroTCs Takke aKTUBHbIE (DOPMBI 00Yy4EHUs, TaKME KaK, pEIIeHUE 3a/1ad C
AQHAJIM30M CUTYyalui, MyJIbTUMEIUNHBIE 3aHITHS.

IlonrotoBka W MNpOBeJCHHWE MPAKTHUECKUX 3aHATHH JOJDKHBI  I[IpelycMaTpUBaTh
OTIpeIeIeHHBINA MOPSAAOK. J{JIs TOATOTOBKH CTYIEHTOB K JaOOPaTOPHOMY 3aHSATHUIO Ha MPEAbIIyLIeM
3aHATHM IIPENoJiaBaTelb JOJDKEH OINPENeIUTh OCHOBHBIE BONPOCHI U MPOOJIEMbl, BBIHOCUMbIE Ha
00CyX/IeHHEe, PEKOMEHJIOBATh JIOTOJHUTENbHYIO YYeOHYI0 W TEPHOAMYECKYIO JIUTEPaTypy,
pacckasarb O HOPSAKE U METOIUKE €ro MPOBEJCHHUS.

Mertoabl NpOBEACHUS MPAKTUUYECKUX 3aHATHI: HCCIeI0BaTeIbCKUE, BOIPOCHO-OTBETHBIE,
JMCKYCCHOHHBIE, HAYYHBIX COOOILICHUH MO OT/AEIBHBIM BOIIPOCaM TE€MBI, pedeprupoBaHue, pelIeHne
IPAaKTUYECKUX 3a/1a4, yIIPa)KHEHHUH, TECTOB U ApYyTHE.

B KoHIIE KaXXIOTO MPaKTHYECKOTO 3aHATHUS IMPENoAaBaTeNb MOJBOIUT HTOT, PAaCKPHIBas
TEOpPETUYECKOe 3HAaYeHUEe 00CYyXJaeMbIX IPoOJeM, U OLIEHUBAaET PabOTy, OTBEThI M BBICTYIUICHUS
CTY/ZICHTOB Ha 3aHITHH.

MeToauyeckne peKOMeHIAUMHU CTYIEHTY

B cootBercTBUM € y4eOHBIM IUIaHOM CHELMATIBHOCTU JTUCLUIUINHA U3Y4aeTCs CTyIEHTaMH B
8 cemectpe.

YcnemHoe u3ydeHHe Kypca TpeOyeT OT CTYAEHTOB aKTHBHOH pabOThl HAa MPAKTUYECKHUX
3aHATHUSX, BBINOJIHEHMsI BCeX Y4eOHBIX 3aJaHUM IpenojaBaTess, O3HAKOMJIEHHs M paboThl ¢
0a30BbIMH y4eOHUKAaMHU, OCHOBHOW U JIOTIOJIHUTEIILHOU JINTEPATYPOH.

ITonroToBka K MpakTHUYECKUM 3aHATUAM, BakHeHmas ¢Gopma caMOCTOATENbHOH paboThl
CTYJICHTOB HAJl HAyYHOW, y4eOHOW W TMEepHOAMYECKOH iureparypoi. Ha mpakThdeckom 3aHSATHU
KaX/blii CTyJE€HT MMeeT BO3MOXXHOCTb IMPOBEPUTh INIyOMHY YCBOEHHMs Y4eOHOro MaTepuana,
[I0Ka3aTh 3HaHUE 0A30BbIX NMOHATHH, 3aKOHOB, IPUHIUIIOB IUCLIUIUIUHBIL.

[IpakTnyeckue 3aHATHS B PaBHOM Mepe HalpaBIEHbl HAa COBEPLICHCTBOBAHUE
VHWBHUIYaJIbHBIX HaBBIKOB PELICHUS TEOPETUUECKUX M MPAKTUUECKUX 3a]ay, BBIpaOOTKY HAaBBIKOB
UHTEJUIEKTYyaJIbHOM paboThl. OCHOBHBIM METOJIOM OOYyYeHHs SIBJISIETCS CaMOCTOsATENbHas padora
CTYJEHTOB C y4eOHO-METONYECKUMH MaTeprallaMy, Hay4YHO! JIUTepaTypol, MHTEpHET pecypcami.

B xonme m3ydeHus Kypca mpenmnojaraercss HpopabOoTKa CTYIAEHTaMH H30paHHBIX TeM U
3ammTa peeparoB B X0/A€ MPAKTUUYECKUX 3aHATUN MO M30paHHBIM npobiemam. [Ipu moaroroske
TEM IMPOXOJAT KOHCYJIbTAllMM CTYAECHTOB C MPENOAaBaTesIeM Ul IMOJIHOTO PacKpBITUS N3y4aeMON
pOOJIEMBI.

CamocrosarenbHas padoTa CTyJeHTa — 3TO OJMH M3 OCHOBHBIX BHJIOB €T0 JIEATEIBHOCTH
Hapsily ¢ MPaKTUYECKUMHU U JPYTUMHU BUJAMH Y4€OHBIX 3aHATUN U MPEATNOIaraeT:

- MOJITOTOBKY K MPAaKTUYECKUM (J1a0OpaTOPHBIM) 3aHATHUSM;

- paboTy ¢ TpaJAULIMOHHBIMU MCTOYHUKAMU MH(OpMaLMU: KHUTaMH, YdeOHUKaMH, yueOHO-
METOAMYECKUMH MTOCOOUSIMU;

- paboTy C DJEKTPOHHBIMH HMCTOYHHKAaMH HH(pOpManuu, CpeAacTBaMH MacCOBOM
uHpOpMaINH;

- IOATOTOBKY JOKJIAJ0B, TPE3eHTAINH, peepaToB M0 BEIOPAaHHBIM TEMaM.

Bonpoce! 1u1st caMOCTOSATENBHOIO NU3YUEHHUs CTyJ€HTaMH yKa3aHbl B 1.4 IIporpaMmel.

IInanbl 1aOOpATOPHBIX 3aAHATHI

O1eHOYHBIMH CPEICTBAMHU TEKYILErO OLICHUBAHUS SIBJISIFOTCS: YCTHBIE ONPOCHI, TUCbMEHHBIE
TEeCTHUpOBaHus, 3auuTa pedepara. KoHTposias ycBoeHUs MaTepuaia BEAETCS PEryISIpHO B TE€UEHHE
BCEIr0 CEMECTPA Ha MPAKTUYECKUX 3aHATHIX.

JlabopaTopHasi paGoTa nmo Teme:
BBenenue B 0norexnosoruro. [Ipod.1ieMbl 1 nepcneKTUBbLI Pa3BUTHSA OMOTEXHOJIOTHH.
1. Ucropust pa3BuTHs OMOTEXHOIOTHH.



2. OCHOBHBIC  HamNpaBlICHUS COBPEMEHHOW  OwoTexHosormu. Pomb  OMOTEXHOIOTMH B
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

3. OO0BEeKThl OMOTEXHOJIOTHH.

4. Vcropus pa3Butus bnotexHonoruu B Poccun u B Mupe. Beinatomuecs: yaeHble-0MOTEXHOJIOTH.

JlabopaTopHasi paGoTa nmo Teme:
IIpumenenne MmeTo0B reHHoii nH:keHepuu u JJIHK-TexHoJioruii B ceJibCKOM X03siiCTBe.
. UcTopus pa3BUTUs F'€HETUYECKON NHKECHEPHH.
. CxeMa TMIOBOrO SKCIIEPUMEHTa B T€HHON UHKEHEPHH.
. Uctounuku JITHK s kinoHupoBaHus.
. [Inasmuable, haroBbie U MIa3MUAHO-(AroBbie BEKTOPHI
. BexTopsl, ckoHCTpyHpOBaHHbBIE Ha OCHOBE (para M 13
. Bextopsl Ha ocHOBe dara 1
. UenHOYHBIE BEKTOPHI
. CermMeHT-HaIIpaBIeHHBII MyTareHes in Vvitro.
. OnuronykieoTuA-HapaBIeHHbIH MyTareHes in vitro.
10. OnTuMu3anys 3KCIPECCUH I€HOB, KIOHUPOBAHHBIX B MPOKAPUOTUYECKUX CUCTEMAX.
11. Dxcrpeccust reHOB MPU YYaCTUH CUIIBHBIX PETYJINPYEMBIX IPOMOTOPOB.
12. Vicnonb3oBaHue JIsl SKCIPECCUH Pa3IUYHBIX MUKPOOPTaHU3MOB.
13. Ucnonb3oBaHue Oakrepuil poga Agrobacterium Juist CO34aHUS TEHETUYECKH
MOJIU(PULIIMPOBAHHBIX PACTEHUM.
14. Ctpoenue u pynkuuu miasmua Ti u Ri.
15. Ctpykrypa T-o6mactu turazmu Ti.
16. TpaHcreHHble pacTeHUs! C HOBBIMU OMOTEXHOJIOTHYECKUMHU CBOMCTBAMHU.
17. TpaHcreHHbIe )KUBOTHBIC B ()yHAAMEHTAILHBIX HCCIIEIOBAHUSX.
18. buorexHonornyeckoe NPUMEHEHUE TPAHCTEHHBIX JKUBOTHBIX.
19. YcToitunBOCTh TPAaHCTEHHBIX PACTEHUN K HACEKOMBIM-BPEIUTEISIM
20. YCcTONYMBOCTh TPAHCTEHHBIX PACTEHUI K BUpYyCaM.
21. YCTOHYMBOCTD TPAHCTEHHBIX PACTEHUI K HEOIAroNpHUsTHBIM YCIOBHSM CPEIbI
22. IloBbllIeHUE MUIIEBOM IEHHOCTH PAaCTEHUI METOJaMH I'€HHOM HHXEeHEepUU
23. PacTeHus: ¢ ©I3MEHEHHBIM BKYCOM W BHEIITHUM BHJIOM IUIO/IOB

O 00 1 N DN K W —

JlabGopaTopHasi padoTa no reme:
Kuerounas mHkeHnepus.

1. Knetounast HH>)KeHEpHsl IPUMEHUTENBHO K MUKPOOHBIM, PACTUTENIbHBIM U YKUBOTHBIM KJIETKaM.
2. TexHHUKa NPOTOMIACTUPOBAHUS U CIUAHUSA ((Py3UH) KIETOK MUKPOOPTaHU3MOB.
3. I'uGpuibl, mostydaeMsble 1OCIIE CIUSHUS TPOTOIUIACTOB U PEreHEepaluy KIIETOK.
4. I'mGpuoMel. 3HaueHUE THOPUIOM JUT TPOM3BOJICTBA COBPEMEHHBIX JUATHOCTHUYECKUX
IIpenaparos.
5. Yto Takoe KieTo4yHasi UHkeHepus. [lepeuncinre 0OCHOBHbIE METO/IbI KIIETOYHON MHIKEHEPHH.
6. O65acTH MPAKTUYECKOTO MPUMEHEHHS KIETOUHON HH)KEHEPUH PaCTeHUH.
7. lanTe KpaTKyI0 XapaKTepUCTUKY KAJUTYCHOU U CYCIICH3MOHHOM KYJIBTYPBI.
8. JlaiiTe KpaTKyro XapaKTEPUCTUKY KYJIbTYPE OJUHOYHBIX KJIETOK M1 MEPUCTEMATHYECKOU
KYJIBTYpE.
9. Yto Ttakoe ¢putoropmonsl. IIpuBenure npumepsl.
10. OxapakTepu3syiiTe OCHOBHbIE TPEOOBAaHMUS K BBIPAIIUBAHHIO KYJIBTYp KJIETOK M TKaHEl pacTeHuil
in vitro.
11. YTto Takoe MUKPOKJIOHAJIbHOE PA3MHOKEHUE PACTEHUI.
12. XapakTepucTuka MeToza.
13. TexHuKa KIETOUHONU MH)KEHEPUH MPH MOJTyYCHUH COMAaTHUECKUX rHOpu10B. OCHOBHBIE 3TaIIbI.
14. Yto Takoe mpoToruiacT. MeToabl BbIJIETIEHHS TPOTOILIACTOB.
15. Kak KynbTUBHPYIOT IPOTOILIACTEL. METOIBI.
16. Cnusinne npotoriactoB. OCHOBHBIE MTOIXOIbI.
17. buocunres u Ouorpanchopmanys B paCTUTEIbHBIX KYIbTypax



JlabopaTopHasi paGoTa no teme:
IMOpuoreHeTu4YecKkas HHkeHepus. TpaHcnianTanus SMOPHUOHOB.
1. [TonsiTHe O TpaHCIUIAHTAIIUU SMOPHOHOB. BinsiHUEe TpaHCIIaHTalUK YMOPUOHOB Ha
TEHETUYECKUN POrpecc B MOMYJISALUH.
2. TexHONOTHSI TPAHCIUIAHTAIIMHA SMOPUOHOB.
3. Metozp! u3BiedeHust SMOPUOHOB, UX 3pdexTuBHOCTE. Cpeapl A U3BICUESHUS IM-
OpHOHOB.
4. Onenka KkavyecTBa SMOPHOHOB.
5. MeTopl KpuoKOHCEpBAIUU SMOPHOHOB.
6. DKCTpaKopropaibHOE OO IOTBOPEHHE.
7. Kamanuranus ciepMaTo30U/10B.
8. Opranu3anus paboT Mo TpaHCILIaHTAIMKA SMOPUOHOB B Poccuu.

JlaGopaTopHnasi pa6oTa no Teme: Ki1oHupoBaHHbIe :KUBOTHBIE, METOAbI MOJIYYEeHUS U
nepcneKTUBbI HCNOJIb30BaHUsI. XHMepPHbIe U TPAHCTeHHbIE ;KUBOTHBIE, METO/IbI MOJYYeHHUS U
NnepCcrneKTUBbI UCIOJIb30BAHMS.
1. JlaTh onpeeacHus MOHATUSAM «KJIOHY, «KJIOHUPOBAHUEY, KTOTUIIOTEHTHOCTbY.
2. Kimoruposanue sMOproHOB. [lucekius SMOPHOHOB.
3. KinoHupoBaHHbIE )KUBOTHBIE.
4. ITepCIEKTUBBI UCITOJIB30BAHUS KIIOHUPOBAHHBIX JKUBOTHBIX.
JlaThb onpeneneHue «XxumMepa, «XXUMEPHOE )KUBOTHOECY.
5. CriocoOsI MOJTy4eHUsT BHYTPUBUIOBBIX i MEKBUIOBBIX JKUBOTHBIX-XHUMED.
6. [TepcrieKTHBBI UCIIOIB30BAHKS XUMEPHBIX )KUBOTHBIX.
JaTe onpeneneHue NOHATHSAM: «TPAHCTEHO3», KTPAHCTCHHOE KUBOTHOE.
7. CriocoOBl MOJTy4eHHUsl TPAHCTEHHBIX JKUBOTHBIX.
8. IlepcrieKTUBHI HCIIOTH30BAHKS TPAHCTEHHBIX KHBOTHBIX

JlaGopaTopHasi padoTa no reme:
buorexHoJsiorust u okpyxawmas cpena. buorexnonorns nonydenus ouorasa.
1. I[TpoGuieMbl OKkpy>Karoliel cpeibl KOTOpPbIE PEIIal0T OMOTEXHOJIOIMUECKHUE TPOLIECCHI.
2.IIponecchl 6noTpanchopmanuy KCEHOOMOTHKOB.
3.buonoruyueckast O4MCTKAa CTOUHBIX BOJ, KOHCTPYKIUSI a@3POTEHKOB.
4.Ilony4eHne SKOIOrMYECKH YUCTON DHEPTHH.
5.Ilonyuenue 6uorasa. Anmaparypa.

JlabGopaTopHasi padoTa no reme:
buorexnosiorusi u 0node3onacHocTs. I'ocynapcTBeHHOE peryJinpoBaHue FeHHO-HWHKEHEPHOM
AeATe1bHOCTH.
. UTto Takoe reHHas Tepanus’?
. B yeM BUAMTCS OMACHOCTh T€HHOW MHKEHEPUU U T€HHOU Tepanuun?
. Uro Takoe eBrenuka? Korna ona Bo3HukIia?
. UTO coCTaBIISIET €CTECTBEHHOHAYYHYIO OCHOBY €BI€HHUKH?
. JlaiiTe XapaKTepUCTUKY POCCUICKOMY €BI€HUYECKOMY JBUKEHHUIO.
. UTto Takoe 1no3uTUBHAs €BreHHKa?
. Uto cocraBngeT pui10copCcKo-COLNOTOTHIECKYIO HAICTPOUKY €BIeHUKHU?
. [IpuBennTe mpuMepsl peakIMOHHOM, PACUCTCKOM TPAKTOBKH ITOJIOKEHUN €BIEHUKH.
. KakoBo, Ha Bam B3risi, Oynyiiee eBreHuKu?
10. INosicHuTE TEPMUHBIL: KIOH, KIIOHHPOBAaHHE.
11. Yro siBAsieTcss NpU3HAKOM KJIOHA?
12. Kakne MeTo/1bl TTOJTy4eHHs KIIOHOB U3BECTHBI B HACTOSIIEE BpeMs?
13. Yro Takoe "ecrecTBEHHOE KIIOHUpOBaHUE"?
14. Mo>xHO JT1 TOTy4uTh a0COJIIOTHBIE KOTIMHM OPraHU3MOB Mpu KjioHupoBanuu? [losicHure Bain
OTBET.
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15. [ToueMy KJIIOHUPOBAHKE BHICIINX KUBOTHBIX U YEJIOBEKA PACIIEHUBAETCS MHOTUMU KaK
amopaybHoe?

16. KakoBo Muenne BO3 o kiioHupoBanuu?

17. Ha3zoBuTe apryMeHThI 3alIUTHUKOB KJIOHUPOBAHUSI.

18. YUto BBI AyMaeTe O 1e1eco00pa3HOCTH UCCIETOBAHUM B 00JIACTH KIOHUPOBAHUS?
Chopmynupyiite Bamm apryMeHTHI.

19. B 4em 3akitodaercs cyTh mporpamms "I'eHOM yenoBeka'?

20. B yem 3akiogaeTcs mpakTH4ecKas IIEeHHOCTh porpaMMel "['eHom uenoseka"? 21. Tlosicaure
TepMuH "OnodTHKA".

22. YeM 00yCIOBIIEHO BOSHUKHOBEHUE OMOITHKH?

23. B yem cyTtbs 6uoatnueckux konnenmuii I1.A. Kponorkuna? J[.I1. ®unatosa?

24. B ueM cOCTOST 3a/1a4i COBPEMEHHON OMOITHKU KaK MEXAUCIUILTTHHAPHOTO HAYYHOTO
HanpaBJieHUsA?

IIucbmeHnHoOE TECTUPOBAHHUE II0 TEME: buorexHoaorus Npou3BoJaACTBa AHTHOMOTHKOB M 0eJIKa.
buorexnosaorus MNpou3BOACTBA AMHHOKHUCJI0T, TOPMOHOB, BUTAMHUHOB, JIMIIH10B, (l)epMeHTOB
H UX IPUMEHCHHEC.

1. K 3agavdam COBpeMeHHOﬁ OMOTEXHOJIOTHH OTHOCATCS:

a) co3IaHue HOBBIX POOOTOB

b) co3manue HOBBIX COPTOB PacTEHHIA
C) CO3IaHUE HOBBIX TIOPO] KUBOTHBIX
d) BepHoO Bce

e) BepHO 2 1 3

2. JIMCUMIIMHA, HCIOJIB3YIONIAsi BO3MOKHOCTH CO3aHUS HOBBIX GKHBBIX OPraHH3MOBY C
M0JIe3HBIMH Y€JI0BEKY CBOCTBaMU.
a) buoxumus
b) Iluromorus
c) buotexHosorus
d) Her npaBusibHOrO OTBETA

3. MacmradHoe NpoU3BOACTBO MEHHIIMJIIHHA
a) J0MacTepOBCKUI MEPUO/T
b) mocriemnacTepoBCKHii IEPUOT
C) 9pa aHTHOHMOTHKOB
d) »spa ympaBisiemoro OMoCHHTE3a
4. Hayka 0 MeTOAaX CO3JAHHS HOBBIX H YJIyYIIEHHS CYIIECTBYIOLIHX MOPO/
a) TeHEeTHKa
C) ¢dusuonorus
d) cenekius
€) aHaTOMUS

(62}

. OHOpoOHAsI TPYNINIA PACTeHUii, CO3IaHHASI B Pe3yJIbTaTe CeJIeKIUH
a) mopoxa
b) copt
C) mramm
d) Bun

6. K meTogaM OMOTEXHOJIOTHHM OTHOCHTCH
a) KIJICTOYHAs! MH)KECHEePHSI
C) KJIOHUPOBaHHE
d) MuKpOOHMOIOrHYECKHUI CUHTE3



€) BCE MMEPEUYKCICHHBIC

7. Kakoii MeTO1 MCIIOJIB3YIOT JIJIsl IPOU3BOACTBA YeJIOBEYeCKOr0 HHCYJIUHA?
d) TEHHYIO HHXCHEPUIO
b) cenexuuio
C) MHUKPOCKOITHIO
d) xuMuUeckuii CHHTE3

8. ’KuBoTHbIE, pacTeHHs1, MUKPOOPTaHU3MbI, BUPYCbI, FTeHeTHYEeCKasi IPOrpaMMa KOTOPBIX
H3MEHEHA C UCIM0JIb30BAHUEM METO/I0B FreHHOM MHXKeHepHH

d) TpaHCTeHHBIC OPTaHU3MbI
b) OGnu3HEIBI

C) MHUKPOOHBIE OENIKH

d) depmenTs

9. BoiGepuTe BepHbIe 0TBEThI. P0JIb GHOTEXHOJIOTHH B PEIEHUH IJ100abHBIX MPoGJaeM
YeJI0BeYeCcTBA 3aKJIHYAETCs:

a) B MPEIOTBPAIICHUH ITI00aTHHOTO H3MEHEHHS KIIMMaTa

b) B obecrneyeHnn MPOIOBOIHCTBUEM HACEICHHUS 3EMITH

C) B NPHHIUITHAIBHOM YIIYUIICHHH CHEPbl MEAUIIAHBI

d) B mpenoTBpaleHUH KPU3UCA HCKOITAEMBIX PECYPCOB

€) BEpHO BCe

10. K 00bexTaM OHOTEXHOJIOIHii OTHOCATCS
a) MHKPOOpPraHU3MBbI
b) kuBOTHBIE
C) pacreHus
d) KJIEeTKH KUBBIX OPTaHH3MOB
€) BepHO Bce

11. MoayvyeHne Xj1eOOMEKAPHBIX W NHBHBIX [POXKKeil OTHOCHTCS K TepHOAY Pa3BUTHSA
OMOTEeXHOJI0THH
a) J0MacTepoOBCKOMY
b) mocnemactepoBcKOMY
C) aHTUOMOTHUKOB
d) ympasnsiemoro GMocuHTE3a
€) HOBO¥ U HOBEHIIIeH ONOTEXHOIOTUH
12. B kauecTBe OCHOBHOI'0 METO/1a FEHOMUKH HCIOJIb3YIOT
a) MuKkpocKomnuo
b) ra30X)UIKOCTHYIO XpoMaTorpapuio
C) JIBYXMEpHBIH deKTpodopes
d) CekBenupoBanue
€) CHeKTpaJbHbIH aHaIH3
[ ]

13.Buora3s —3to
a) CMeCh METaHa C JUOKCHUIOM yriepoia
b) cMech Bogopoa ¢ a30TOM
C) Iapsl 3TaHOJA
d) cMech BoIopoda ¢ AMOKCHUIOM yriepoaa

14. TlonsaTnio «0M000BEKT B Mpolleccax OMOCHHTE3a» COOTBETCTBYET Clieyloliee
onpeneleHue



a) OpraHu3M, Ha KOTOPOM HCIBITBIBAIOT HOBbIC OMOJIOTHUECKH aKTHBHBIC BEIECTBA
b) opranu3m, BHI3BIBAIONIMI KOHTAMUHALINIO OMOTEXHOIOTUIECKOTO 000PYIOBAHUS
C) (depMeHT, HCIOIb3YeMblIii B aHATUTHUYCCKHUX LEIIAX

d) opranu3M, NpoaYIUPYIOUIMK OUOIOTUYECKU AKTUBHBIC COCAUHEHHUS

e) (depMeHT — IPOMBIIUICHHBIH OHOKATAIN3aTOP

15 IonssiTi0 «0HO00BEKT B mpoueccax OuoTrpaHcopMauum» COOTBETCTBYeET
cjeaylollee onpeeseHue
a) OopraHu3M, Ha KOTOPOM HCIBITBIBAIOT HOBBIC OMOJIOTMYECKH aKTHBHBIC BEICCTBA
b) opranusM, BbI3bIBAIOIINI KOHTAMHHAIIMIO OMOTEXHOIOTHYECKOT0 000PYI0BaAHHS
C) depMeHT, UCTIONB3yEeMbIil B aHATUTUYCCKUX LIEIISIX
d) opraHusMm, MPOAYLUPYIOUIHA OUOJOTHYECKHA aKTUBHBIC COCTMHEHHS
e) (depMeHT — IPOMBIIUICHHBI OMOKATAIN3ATOP

16. IIuTatebHble Cpeabl IS  KYJIbTYP PACTHTEJIBHBIX KJIETOK OTJIHYAIOTCH OT
NUTATEJLHBIX Cpel I MHKPOOPraHH3MOB M KJETOK KHBOTHBIX 00s3aTeJIbHBIM
HAJTMYHEM:

a) YIJIeBOJOB

b) coenunenuit azora u pochopa

C) CBHIBOPOTKH M3 3MOPHOHOB TEJISAT

d) duroropmonon

€) BHTaMHHOB

17.IIpo6GHOTHKH — 3TO TpyNna JeKapCTBEHHBIX MPeNnaparoB, JEHCTBYIOIMMM HAYaJIOM,
KOTOPBIX SIBJISIETCS
a) BBICOKOOYHIIICHHBIC BUTAMHHBI
b) mukpoopranusmel - HopMaibHbie cHMOUOHTHI JKKT
C) TOPMOHAIIbHBIC KOMIOHCHTHI
d) apoxokeBble MUKPOOPTaHH3MBI
€) (HU3MOTOTNYECKH aKTUBHBIC MEITHIbI

18.I1p on3BoACTBEHHbIE MUTATEIbHBIE CPEIbl B OHOTEXHOJIOIMYECKOi cXemMe MOoJIydeHHsI
JIEKAPCTBEHHBIX MPENapPaToB A0/KHbI ObITH H3r0TOBJIEHBI OCHOBE

a) BOJIBI ISl HHBEKITHIA

b) BomOMPOBOAHOI BOIBI

C) JeMUHEpaTM30BAHHOMN BOJIBI

d) crepunbHOI BOBI

€) AMCTHUTHPOBAHHOMN BOJIBI

19. Bakrepuodar no cBoeii 6MoJI0rnYecKoil Npupoe sBJIseTcs
a) BUPYCOM 4eJIOBEKa MM )KHBOTHOTO
b) mpomykTOM MUKPOOHOI TpaHCchOopMALUH
C) TEHETHYECKUM MapKepOM IPHU CKPUHHHTOBBIX MPOIIEAypax
d) Bupycom Gakrepun
€) He SABJIIETCS OHOJOTHYECKUM 00BEKTOM

20. MOHOKJ/IOHA/IbHbIE AHTUTEJIA MOJIYYal0T B MPOU3BOICTRE:
a) mpu GpaKIUOHUPOBAHUHM AHTUTE] OPTAHU3MOB
b) dpakuronupoBaHreM TUMPOIIUTOB
C) ¢ HOMOIIBIO THOPHIOM
d) XHMHYECKHM CHHTE30M
e) OuoTpaHchOpManUCii MTOTUKIOHATBHBIX AHTHTEI



IIpumepHbIii IepeyeHb TeM pedepaToB

Hcropus pa3Butusa 6uotexHoiaorud. OCHOBHbIE HAIIPABICHHUS COBPEMEHHOM OMOTEXHOJIOTHH.
Posib 6MOTEXHOIOTHH B IPOMBIIIIIEHHOCTH M CEIBCKOM XO3SHCTBE.

OOBeKThl OMOTEXHOJIOTHH.

IIpeamer renernyeckoi nHKeHepuu. DEpMEHTHI, UCII0JIB3yEMbIE B TCHETUYECKON MHKCHEPHH.
[Tony4yeHne reHOB: XMMUYECKUH CUHTE3, PECTPUKIIMOHHBIN MeTOM, (PepMEHTATUBHBIM CHUHTES,
XUMHKO-(EpPMEHTATUBHBIN CHHTE3.

6. Merabonnueckass MHXEHEPHsI MUKPOOPTaHU3MOB.

7. Pennukanus, TpaHCKpUILNSA, TPAHCISALMS: OCHOBHBIE OTJIMYMS Y ITPO- M 3yKapHoOT.

8. [IlpsiMble MeTOIBI TMEpeHoca YYKEPOJHOW TeHEeTHYECKOH HH(POpPMALUMU B KIETKH IMpO- U
JyKapHOT.

9. Bekropusie monekynsl JTHK. TpeGoBanus, npenbsBisieMble K BEKTOpaM JUIs KJIOHHUPOBAHMUS.
[TnasmuaHbIE BEKTOPHI.

10. Bexkropsl Ha ocHOBe OakTeprodaros. [ mOpuIHbIE BEKTOPHI (KOCMUIBI U (ha3MUJIbI).

11. Meronsl TpaHchopMaMK KUBOTHBIX U PACTUTENIbHBIX KIETOK.

12. OcobGeHHOCTH KyIbTHBHUPOBAHUS OAKTEPHAIBHBIX KIETOK.

13. Cnonrannsiii wmyrtarene3. OcHoBHble Tunbl mnoBpexaeHus JHK. Caiit-nHanpaBneHHbIN
MyTareHes.

14. Tlony4yeHnue papMaKoJOrHYECKUX MPENAPATOB C MOMOILBIO METOJ0B I'€HHOW MH)KEHEPUH.

15. IIpombliuieHHas MUKPOOUOJIOTUS.

16. ITumesas OMOTEXHOIOIHUS, €€ LeNu U 3aaa4n. Vcnoab3oBaHue A MUILIEBBIX LieIeld IPOJyKTOB
MUKpPOOHOTO CUHTE3a U TPAHCT€HHBIX MMUIIEBBIX IPOJLYKTOB.

17. IlepepaboTka CenbCKOXO035HCTBEHHBIX TPOAYKTOB U IPOAYKTOB MUTAHHUS.

18. IIpon3BOICTBO aMHHOKHUCIOT (JIN3HH, TITyTAMUHOBASI KHCJIOTA).

19. ITpou3BOACTBO OPraHUYECKUX KHCIOT (YKCYCHAasi, MOJIOYHAsI KUCIIOTHI).

20. Wmxenepnas su3uMoorus. [Ipon3BoacTBo GepMeHTOB.
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7. TlepeyeHb OCHOBHOl M JONMOJHHUTEIbLHOH YyueOHOW JuTepatypbl, WHTepHeT-
pecypcoB, He0OXOAUMOIi 1151 OCBOCHUS M CUMILINHBI

OcHoBHas JInTepaTypa

1. KcenogponrtoB, b. C. OCHOBBI MHKPOOMOJIOTUM U 3KOJIOTMYECKOH OMOTEXHOJOTMHU :
yauebnoe nocodue / b. C. KcenopontoB. — Mocksa : DOPYM : UHDOPA-M, 2019. — 221 c. —
(Boiciiee oGpasoBanme). - ISBN 978-5-8199-0615-6. - Tekcr : osnexktponsbii. - URL:
https://znanium.com/catalog/product/1030237.

2.  JlykammH, A. B. UmxeHepHas  OHOTEXHOJIOTHS:  OCHOBBl  TEXHOJOTUHU
MHUKPOOHOJIOTHUECKUX MPOU3BOJICTB : yueOHoe mocodue / A. B. Jlykanun. — Mocksa : UHOPA-
M, 2020. — 304 c. — (Bsicmiee o6pa3zoBanue: bakanaspuar). - ISBN 978-5-16-011479-8. - Tekcr :
sanexkTpouHbIi. - URL: https://znanium.com/catalog/product/1062271.

3. CanykoBa, A. Y. OcHOBbI OMOTEXHOJOTHH : y4eOHO-MeToamueckoe mocodue / A. Y.
CanykoBa, A. A. MaromenoBa, C. M. MypcanoB. — Maxaukana : [ar['AY wumenu
M.M.IxxamOynatoBa, 2020. — 98 c. — Tekcr : anekTpoHHbIH // JIaHb : 3IeKTPOHHO-0MOIMOTEeYHAs
cucrema. — URL: https://e.lanbook.com/book/159406.

JdonmosHuTeIbHAS JIUTEPATYpPa

1. JIy3saun, C. JI. buonnnukamus u OMOTECTUPOBAHUE COCTOSIHHUS OKPYKAIOIIEH CpPenbl :
yuebHoe nocobue / C. JI. Jlyzsuun, O. A. HeBepoBa. — Kemeposo : KemI'Y, 2020. — 135 ¢c. —
ISBN 978-5-8353-2659-4. — Tekct : anekTpoHHbIH // JIaHb : 2JIeKTPOHHO-OMOIHOTEYHAs CHCTEMA.
— URL: https://e.lanbook.com/book/162581.

2. buorexnomorus. IlpakTHKyM TO KyJIbTHBHPOBAaHHUIO KIIETOYHBIX KYJIBTYp : ydeOHOE
nocobue / M.ILI. AzaeB, T.H. Uneuuesa, JI.®. bakynuna [u ap.]. — Mocksa : UHOPA-M, 2021.



https://znanium.com/catalog/product/1030237
https://znanium.com/catalog/product/1062271
https://e.lanbook.com/book/159406
https://e.lanbook.com/book/162581

— 142 c¢. + Jlon. marepuansl [OnexkTtpoHHbId pecypc]. — (Cpeanee mnpodeccuoHaIbHOE
oOpazoBanme). - ISBN  978-5-16-015953-9. - Tekcr : onekrtponnbii. - URL:
https://znanium.com/catalog/product/1158091.

3. Jlykammn, A. B. WmxeHepHas OHMOTEXHOJOTHs: MPOLECCHl M  amlmaparhbl
MHUKPOOHOJIOTHYECKUX MPOU3BOJICTB : yueOHoe mocodue / A. B. Jlykanun. — Mocksa : UH®PA-
M, 2020. - 451 c. — (Bsicmee obpa3oBanue: bakamaBpuar). - ISBN 978-5-16-011480-4. - Tekcr :
anektponnsiid. - URL: https://znanium.com/catalog/product/1062268.

HNuTepHET-pecypcnbl

1. «(OBC ZNANIUM.COM» [Horosop Ne 1718 ot 30.05.2016 ¢ 30.05.2016 o
30.05.2017 6000

2. ObC «YHuBepcutetckas 6nbnanorexa omnaiia» Jlorosop Ne 1010 ot 26.07.2016 c
22.08.2016 mo 21.11.2017 6 000
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