Munncrepcrso npocseienus Poceuiickoii Oenepanuu
DenepanbHOE rocy1apcTBEHHOE OI0KeTHOE 00pa3oBaTeIbHOE YUpexKIeHUe
BBICIIEr0 00pa30BaHMUs
«YIbSHOBCKUH roCy1apCTBEHHBIN MeJarornyecKuii YHUBEPCUTET
umenu U.H. Ynbsnosay
(®I'bOY BO «YnI'TlY um. N.H. YnbsiHOBaY)

DakynbTeT eCTeCTBEHHO-reorpadhuuecKuit
Kadenpa 6uonoruu 1 Xumun

YTBEPXJIAIO

[Ipope ?zp 1o y4eOHo-
MGTO,IIZ ;}zﬁ}pa%re

/75‘ C.H. TutoB
«25» wmions 2021 r.

OCHOBbI BUOTEXHOJIOI'MH
[Iporpamma yueGHOM AucuuIuIuHb! [IpeMeTHO-MeTONIecKoro Moy s
OCHOBHOH TpOo(hecCHOHATBHON 00pa30BaTeIbHON MPOTPaMMBI BBICIIETO

o0pa3oBaHus — MporpaMMsl OakanaBpyara 1o HarpaBJIeHUIO TOArOTOBKH
44.03.05 Tlegarornueckoe obpasoBanue (¢ ABYMsI IPOGUISIMU IOATOTOBKH)

HanpasleHHOCTh (poduib) 00pa3oBaTeNbHOM IPOrpaMMBbl
buonorus. Xumus

(ounas dopma oOyueHws)

CocraButens: Kpacnoneposa 10.10.,
1.0.H., npogeccop Kadenpsl
OUOJIOTMH U XUMUK

PaccmotpeHo M o0n00peHO Ha 3acellaHMM YYEHOrO COBETa ECTECTBEHHO-
reorpauueckoro hakynbrera, IpoToKos oT «22» uroHs 2021 r. Ne7

VYnsHOBCK, 2021

JOKYMEHT NOAMNMMCAH
QNEKTPOHHOW NOANNCHIO

Ceptucukat: 01D77C644FC1E54000000006381D0002
Bnapeneu: TutoB Cepreit Hukonaesuy
OencteuteneH: ¢ 19.07.2021 go 19.07.2022




MecTo IMCHUIUIMHBI B CTPYKTYpPe 00pa3oBaTe/ibHOM MPOrpaMMbl

Jucnummmaa «OCHOBBI OMOTEXHOJIOTUN» OTHOCUTCS K auciurinHaM O0s3aTenbHON 9acTH
broka 1. luctumumasl (Moxynu) [IpenMeTHO-MeTOAMYECKOTO MOAY/IS Y4eOHOTO TIaHa OCHOBHOU
npodeccuoHanbHOM  00pa30BaTEIbHONM MpPOTpamMMbl  BBICIIETO O00pa3oBaHHUsI — MPOTPaAMMBbI
OakamaBpuata 1o HamparieHuto noarotoBku 44.03.05 Ilemarormueckoe oOpazoBaHue (C IBYMS
poUISIMU TIOJITOTOBKH), HAIIPABIEHHOCTH (MPodHIL) 00pa3oBaTeIbHOM MporpaMMbl «brosorus.
Xumusi», 04HOH HopMbl 00yUeHHS.

JlucuuiiuHa onupaeTcst Ha pe3yabTaThl 00y4eHus, cHOpMHUPOBAHHBIC B PaMKaX TUCIUILINH
yuebHoro tutana 1-10 cemectpoB: MukpoOuonorus, Iluronorus, OpraHudeckas XuUMUS,
buonornueckas xumus.

Pe3ynbrarthl uM3yuyeHUs AMCLUMIUIMHBI SBISIOTCSA OCHOBOM JJs W3yYeHUs AUCHUILIUH U
NPOXOXKICHUS  TpakTUK: buoreorpadus, OpraHnndyeckuii CHHTE3, TMpakTHKa Y4eOHas
(03HaKOMHUTEJBHAS) TTO ATPOIKOJIOTHH.

1. IlepeyeHb NJIAHHMPYEMBIX Ppe3yJbTATOB OO0y4YeHHUS] MO0 JAHCHUILIMHE (MOIYJIIO),
COOTHECEHHBIX C IVIAHUPYEeMbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTe/JbHOH NPOrPaMMBbl.

Heabto ocBoeHUs IUCHUIUIMHBI «OCHOBBI OHMOTEXHOJOIMH» sBISETCS (POPMUPOBAHHUE Y
CTYJCHTOB  CIELUAIM3UPOBAHHBIX  CHUCTEMAaTU3UPOBAHHBIX 3HAHUH B  00JACTM  OCHOB
OMOTEXHOJIOTHH.

3ajayaMu OCBOCHUS TUCIMILIMHEI SBJSIFOTCS COACHCTBUE CTAHOBICHUIO MPO(HECCHOHATEHON
KOMIIETEHTHOCTH Oyayliero nejparora uepe3 (OpMHUPOBaHME LEIOCTHOIO MPEACTABICHUS O
OMOJOrMYECKOM Pa3HOOOpa3UU U €AUHCTBE KUBOU MIPUPO/IBI.

B pesynbrate OCBOEHHUs Iporpammbl OakajaBpuaTta OOydaroOLIMHCsS JOJDKEH OBIAJETh
CICIYIOIUMH pe3yibTaTamMu oOydeHus 1o aucuurimHe OCHOBBI OMOTEXHONOTHH (B TaOJHIIe
IPEJCTAaBICHO COOTHECEHHWE O00pa3oBaTENbHbIX PpE3yJbTaTOB OO0Yy4YeHHS 10 JAUCHUILUIMHE C
MHAMKATOPaMH JIOCTHKEHUSI KOMIIETEHIINHN )

KoMnerenuus " OO6pazoBaTenbHbIE PE3YIBTAThI TUCITUTITUHBI
MHIUKATOPHI €€ JOCTUKEHHUS (aTansl GOPMHUPOBAHUS JUCITUTLTAHBI)
B JIMCIUILTAHE 3HaeT yMeeT BJIa/IeeT
[TK-11 Crnocoben
HCIIOJIb30BATh
TEOPETUYECKHE u

NPaKTUYECKHE 3HAHUS JUIS
MOCTAHOBKM W PEIICHUS
UCCIIEIOBATEIILCKUX 3a/1ad B
npenMeTHoi  obmactu (B
COOTBETCTBUHU ¢ Mpodunem u
YpOBHEM OOy4YeHUs) U B
obnactu 0O6pazoBaHUs

[IK-11.1 OP-1 OP-2
OCYIIECTBIISIET  pa3/In4yHbIC OCHOBHBIE paboTaTh ¢ yueOHOH,
BUJIbI NpaKkTUYeCcKOl | Onosoruueckue yueOHO-
JCATCIIbHOCTH, IIOHATHUA U 3aKOHBI, MeTOJIquCKOﬁ n
o0ecrieunBaroIue ; Hay4YHOH
CaMOCTOSATEIIFHOE JIUTEPATYPOH,
npuoOpeTeHne  yJauumucs UHTEpHET-
3HAHWW, YMEHUN W HABBIKOB pecypcamu;

B COOTBETCTBUH co
crienuuron pasnuenoB

OHOJIOTHH;




[IK-11.2  nmpumensier OP-3 OP-4
COBPEMEHHBIC 0COOCHHOCTH UCIIOJIb30BATh
SKCIIEPUMEHTANIbHBIE CTpOCHHMSI, Pa3BUTHS, | JabopaTOpHOE
METO/TBI paboThI C | pa3MHOKEHUS obopymoBanue u
OMOJOTHYECKUMHU OakTepuil U MX POJb | MaTepUAIIbI TUIS
00BeKTaMH B TIONEBBIX U | B IpUpOJIC U | BBITIOJTHEHUS
71a00paTOPHBIX YCIOBUSX; XO035IIICTBEHHOMN y4eOHBIX u

JeSTEIbHOCTH HCCIICIOBATEIILCKUX
YyeJIOBEKa; pabor;

IIK-11.3  npumenser OP-5 OP-6
0a3oBbIE MIOHSTHS 00 | METobl W TEXHHUKY | paboTaTh B
OCOOCHHOCTSIX CTPOCHHUS U | IPUTOTOBICHUS XUMHUYECKON u
(U3HOIOTHUECKUX MUTATENBHBIX  CPEell, | MUKPOOUOIOTUYECKO
MeXaHH3Max paboThl | mocesa, it maGopaTopusix;
Pa3ITUYHBIX CUCTEM U | KYJIbTHBHPOBAHUS
OpPraHoOB KMBBIX OPTaHU3MOB | MUKPOOPTaHHU3MOB;

U WX POJb B TPUPOAC U
XO03SIICTBEHHOM
JIESITCIIbHOCTH YEJIOBEKA.

[K-12 Crniocoben

BBIJICTISITH CTPYKTYpHBIE
DJIEMEHTBI,  BXOJSIIME B
CUCTEMY MO3HAHUS
npeaMeTHo  obsactu (B
COOTBETCTBUHU C Mpodunem u
YPOBHEM o0y4eHwus),
AHATM3UPOBATH 170'¢ B
eIMHCTBE COJIepKaHus,
GOpMBI ¥ BBITIOJTHSIEMBIX
byHKIMI

[MK-12.1  nmpumeHnsiet OP-7 OP-8
3HaHMS 1O aHATOMUU U | OCHOBHBIE KIIaCCU(PUIIUPOBATH
(U3HOTIOTHYECKUM HanpaBJIEHUSA 0OBEKTHI
MeXaHU3MaM paboThl | COBPEMEHHOI OHMOJIOTHYECKOT0
Pa3TUYHBIX CUCTEM 1 | OMOTEXHOJIOTHH, CUHTE3a,;

OpraHoB pacTeHui,
JKUBOTHBIX U YCIIOBEKA;

I[IK-12.2 BbIgenser u OP-9 OP-10
AHATM3UPYET KJICTOYHBIE U | MIPHHIIMIT MOJTy4aTh
MOJIEKYJISIPHBIE MEXaHU3MBI, | KIOHHPOBAHMUS, OuompemapaTsl  Ha
oOecrieunBarOIINe €JIWHCTBO | TPAHCTCHE3a, npuMepe
(bU3H0IOr0-OMOXUMHUECKUX aHATOKCHHA;

MPOIIECCOB, HAIPaBIEHHBIX
Ha peanuzanuio QyHKIUH U
0coOeHHOCTEH X
NpOSIBIIEHUST B Pa3HBIX
YCIIOBHSIX Cpeibl OOWTaHUs
OpraHu3Ma;




[1K-13 crocobeH
COOTHOCHTH OCHOBHBIC
STaIbI pa3BUTHS
npenMeTHoi  obmactu (B

COOTBETCTBUH C MPOGHUIEM U
ypOBHEM OOyYeHHs) C ee

aKTyaJlbHBIMU 3ajjauami,
METOAAMHU "

KOHIIENTya IbHBIMU

HOJX0/1aMH, TEHACHUUAMH U

NEepCHEKTUBAMHU ee

COBPEMEHHOT'0 Pa3BUTHS

[1K-13.2 OP-11
000CHOBBIBAET poJIb aHAJIM3UPOBATh
METOAMYECKIX " COBpPEMEHHBIC
METOA0JIOTUYECKUX Hay4HbIE
MOJX0/I0B B (POPMUPOBAHHUH JOCTYKEHUS u
KOHIIETITyaJIbHbIX KOHIIeTILIUU B
NPUHIHIIOB, TEHJICHIIH, obusactu
HEPCHEKTHUB  COBPEMEHHOIO OMOTEXHOJIOTUH;
pa3BUTHS MIPEJCTABICHHUIA 00
UEPapXUUYECKOM  IPUHIUIIE
OpraHu3alnuu JKHABOM
MaTepHH;

[TK-15 Crnocoben
OTpeneNiaTh  COOCTBEHHYIO
TIO3HIINIO OTHOCHTEIEHO
JMCKYCCHOHHBIX  MpobieM
npeaMeTHo  obiactu (B
COOTBETCTBUM C POPUIIEM U
YpOBHEM 00yUYeHUS)

[IK-15.2  mposBuser OP-12 OP-13
CIIOCOOHOCTH MHUPOBO33PEHYECKHE | IPUMEHSTHh 3HAHHUS B
apryMeHTHPOBAHO, apryMeHTbI s | o0nacTu
JOTHYECKHE BEPHO W SICHO | aHaiM3a  HAyYHBIX | OMOTEXHOJIOTUH IS
BbIp@)XaTh CBOIO MO3UIMIO | (DAKTOB, apryMeHTaluu
o 00CyXXJJaeMbIM | YCTAaHOBJICHUS B 00pa3oBaTelIbHOI
JMCKYCCHOHHBIM Npo0JieMaM | MEeXIPEAMETHBIX JeSITeTbHOCTH
B COYETaHUH C TOTOBHOCTBIO | CBSI3€H,  MPHUHIIMITEI | BAXXHOCTH 3I0POBOTO
K KOHCTPYKTUBHOMY | BEI€HUS TUCKYyCCUH. | oOpasza KHU3HH,
MaJIOTy H  TOJICPAHTHOMY THTHEHBI,  OXpaHbI

BOCIPUSITHIO WHBIX TOYEK
3peHHsI.

IPUPOABI U T.II.

2. O0beM pauCHUIVIMHBI (MOAYJIsI) B 3a4eTHBIX EIMHMLAX C YKa3aHHMEM KOJHMYecTBa

AKAACMHUICCKHUX 4acoB,

BbIACJICHHbBIX Ha

KOHTAKTHYIO padorty

00y4aroumxcs

C

npenoaaBarejgeM (M0 BHAAM Y4YeOHbIX 3aHATHH) W HAa CAMOCTOAITEJbHYH padoTy

00y4arouuxcs.
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3. ConpepxaHue AUCHUIIMHBI (MOAYJisl), CTPYKTYPHPOBaHHOe MO TemaMm (pa3aenam) c
yKa3aHHeM OTBeJeHHOI0 HAa HHUX KOJIHYEeCTBA aKaJeMHMYeCKHMX YacOB U BHIAOB YUYeOHBIX

3aHATHH.

3.1. Ykazanue mem (pazoenoe) u omeeoeHH020 HA HUX KOJIUYECHMEA AKAOEMUYECKUX YACO8 U

6U0086 YUeOHbIX 3aHAMUIL

KomnyectBo yacoB o ¢popmam
OpraHu3aIy 00y4eHHUs
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Tema 1. BBeaenue B Ouorexnonoruto. I1po0ieMsl n nepcrneKTUBbI 5 9 4
pa3BUTHSI OMOTEXHOJIOTHH
Tema 2. IIpumenenune MmetonoB reHHo nHxenepuu u JJHK- 5 4
TEXHOJIOTHI B CEJIbCKOM XO035IMICTBE
Tema 3. Knerounas nnxenepus 2 2
Tema 4. DOmOpuoreneTnueckast MH>KeHepus. TpaHCIIaHTalus 5 4 4
SMOPHOHOB
Tema 5. KnnonupoBaHHbI€ )KUBOTHbBIE, METO/IbI MTOJTYUEHHUS U
NEPCIIEKTUBBI UCIIOJIb30BaHU. XMMEPHBIE U TPAHCT€HHBIE 3 4 8
YKUBOTHBIE, METO/IbI TIOJYYEHHS M IEPCIIEKTUBBI HCIIOJIb30BAHMUS.
Tema 6. buorexHomorust Mpou3BOACTBA aHTHOMOTHUKOB U OeJKa.
BbroTexHOoNoTrs IPOU3BOICTBA AMHHOKHCIIOT, TOPMOHOB, 2 6 6
BUTAaMMHOB, JIMITUJOB, (PEPMEHTOB U UX IPUMEHEHHE
Tewma 7. buorexHonorus u okpyxatomas cpeaa. buorexnomnorus 5 5 6
noJiyueHus ororasa
Tema 8. buorexnomnorus u 6uode3onacHocTh. ['ocyaapcTBeHHOE 5 4 4
pEryIMpOBAHNE T€HHO-UHKXEHEPHOU NEATENbHOCTH.
HUTOI'O: 18 30 33




3.2. Kpamkoe onucanue cooepicanusn mem (pazoenos) OUCUUnIuHbl

Tema 1. BBenenne B 0uotrexnosoruro. [IpodiaemMbl 1 nepcnekTuBbl pa3BUTHS OMOTEXHOJIOTHH.
CBsi3b  OMOTEXHOJIOTHM C €CTECTBEHHBIMHM HaykamH. KpaTKuii HMCTOPUYECKHH OYEpK pa3BUTHS
ounorexHonorui. OCHOBHBIE HAINPaBJICHUS COBPEMEHHOW OMOTEXHOJOrHH. Poiib GHOTEXHOJIOTHH B
IPOMBIIIJIEHHOCTH U CEJIIbCKOM  XO3fAHCTBE. bBHOTEXHOJIIOTMS M NPUPOJHBIE  PECYPCHI.
buotexHonorust 1 3HepreTuka. bBUOTEXHOIOTUs U HOBBIE METOMABI aHaM3a U KOHTPOJA. OOBEKTHI
OMOTEXHOJIOTHH: OAKTEPHH, PACTCHHUS, )KUBOTHBIE U YEJIOBEK, BUPYCHI, BEIIECTBA OMOIOTHYECKOTO
npoucxoxaeHus ((hepMeHThl, HYKIEHHOBBIE KHUCIOTHI M Jp.), MOJIeKylnbl. HoBble HampaBiieHUs
ouorexHonoruu. Beibop, pacmpocTpaHeHue u mpuMeHeHue OuoTexHosoruu. I[IpemoTBpaineHue
pHCKa.

HNurepakTuBHas opma: jekus-oecena.

Tema 2. Ilpuvmenenue Meroa0B reHHoi wuH:KeHepun u JIHK-TexHosiormii B celabCKOM
xo3siiicTBe. [loyueHre reHOB: XUMUYECKUN CHUHTE3, PECTPUKIIMOHHBIA METO, ()epMEHTATUBHBIN
CUHTE3, XUMHUKO-(EpPMEHTATUBHBIM CHUHTE3. BBeneHMe reHa B BEKTOP M HMX KJIOHHPOBAHHUE.
JlurupoBanue. Meronpl TpaHc(hOpMalLIUY )KUBOTHBIX U PACTUTENbHBIX KIETOK. CKPUHHUHT — OTOOD
KJIETOK, B KOTOpPbIE BCTPOUJICA T'€H. DKCIIpeccus reHOB. BoliaBiuBaHue reHHbIX TPOAyKTOB. MeTon
pexomObunanTHeix JIHK. Ilonmydenue ¢apmakoiorndeckux mpenapaToB € MOMOIIBIO METOJOB
TeHHOU WH)KEeHEepHH. BHOCHHTE3 HHCY/IMHA, COMATOTPOIKMHA B KJI€TKaX KuieyHo nanouku E. coli.
Bakuunsbl. [Ipon3BoACTBO BakIMH MPOTUB renatura B.

HurepakTuBHas popma nexuus-oecena.

Tema 3. Kierounasi mn:keHepusi. Mcropus pa3BuUTHS M OOJAcCTH NPUMEHEHUS KJIETOYHOH
unxeHepuu. llonatue o kynabType kKiertok. I[lombop um cenekuust npoayneHToB. CyIIHOCTh
ruOpuIU3al COMaTHYECKUX KIIETOK 3YyKapuoT. Mcmonb3oBaHue coMaTHUECKOW TruOpuau3anuu
JUIsL  KapTUpOBaHHMA  XpoMocoM. TexHomoruss momydeHuss rTubpunom. Hcmonb3oBaHue
MOHOKJIOHAJIBHBIX aHTUTE1. CTBOJIOBBIE KIIETKH M UX IIPUMEHEHHUE.

HNurepakTuBHas gopma: nexuusa-oecena.

Tema 4. ImOpuoreHernuyeckasi MH:KeHepusi. TpaHcmiIaHTauus 3MOPHOHOB. [TonsaTne o
TpaHCIUIAaHTAllMK SMOPHOHOB. BrusHue TpaHCIIaHTalMK SMOPHOHOB Ha TEHETHMUYECKHI Mporpecc B
MOIMyJIAINH. TexHonorus TpaHCIIaHTalluK 3M6pI/IOHOB. MGTOI[I)I HU3BJICUCHU A 3M6pI/IOHOB, nux
spdexTuBHOCTb. Cpeabl Uit u3BiedeHuss 3MOpHoHOB. OleHKa KauecTBa SMOpPHOHOB. MeToabl
KPHOKOHCEpBAllMM ~ SMOPHOHOB.  OKCTpakopHopalbHOEe  omioforsopenue.  Kamanuranwms
cnepmaro3ou10B. Opranusanus paboT Mo TpaHCIIaHTaluKu YMOpHoHOB B Poccum.
HNurepakTuBHas gopma: nexuusa-oecena.

Tema 5. KiionupoBaHHbIe )KMBOTHbIE, METOAbI MOJY4YeHUS] U NMEPCNeKTUBbI MCNOIb30BAHUS.
XHMepHbIe M TPAHCTeHHbIE )KHBOTHBIE, METObI NMOJTY4YeHHUs M NMEePCIeKTHBbI HCN0Ib30BAHUS.
KnonupoBanue smOpuonHoB. Jlucekuus sMOpuoHoB. KioHupoBaHHbIE KUBOTHBIE. llepcrnekTuBbI
UCTOJIb30BaHUSl  KJIOHHPOBAHHBIX JKUBOTHBIX. CrocoObl TOJY4YEeHUS BHYTPUBHUIOBBIX U
MEXBHU/IOBBIX KMBOTHBIX-XUMep. [lepcrieKTUBBI UCHOIB30BaHUSI XUMEPHBIX KUBOTHBIX. CIOCOOBI
MIOJIyYEHUS TPAHCTEHHBIX KUBOTHBIX. [[€pCIIEKTUBBI NCIIOIB30BaHUS TPAHCTEHHBIX JKUBOTHBIX.
HNurepakTuBHas gopma: nexuusa-6ecena.

Tema 6. buorexHonorus mnpoum3BOACTBAa AHTHOMOTHMKOB M Oeiaka. buorexnosorus
NPOU3BOJACTBA AMHHOKHMCJIOT, TOPMOHOB, BHMTAMHHOB, JIMNHAOB, (epMEHTOB U HUX
npuMeHeHHe.  3HaueHHWEe  AHTUOMOTMKOB  JUIi  JKMBOTHOBOJCTBA M BETEPUHAPHM.
buoTtexHonornuecknue MeTOJbl TMPOU3BOJACTBA AHTUOMOTHMKOB. bBHOTEXHOJIOTHS MPOW3BOJICTBA
6enka. [lepcriekTHBBI TPUMEHEHHs OENKOBBIX MPOAYKTOB B CETbCKOXO035HCTBEHHOM MPOU3BOICTBE.
AMUHOKHCIOTBI, IPHHLOUINBI  IONy4YeHHA. lMcnonp3oBaHMe  aMMHOKHMCIOT B IUIIEBOM
IIPOMBIIIJIEHHOCTH M KUBOTHOBOACTBE. IIpyMeHeHe BUTAMUHOB U TOPMOHOB B KMBOTHOBO/ICTBE.
CriocoObl  mostyyeHws. [lepcnekTuBbl ~ NPUMEHEHUs  JUMOMIOB U (EpPMEHTOB B
CEJIbCKOXO035CTBEHHOM ITPOU3BOJICTBE.



HNurepakTuBHas opma: ekius-oecena.

Tema 7. buorexHoJsiorusi M OKpyxkawiasi cpeaa. buorexHosorusi moJydeHusi Ouorasa.
[Tpobnema yTuiIM3aluMu HaBO3a U OTXOJOB PAaCTEHUEBOJCTBA. bHOTexHOMOrMueckas mepepadboTka
HaBo3a. Tumbl 3arps3HEHHI TMOBEPXHOCTHBIX U MOA3EMHBIX BOJA. OCHOBHBIE HCTOYHUKU
3arpsi3HEHUsT BOJOCMOB. METOBI OYHCTKH CTOYHBIX BOA. llepepaboTka TBEpABIX OTXOOB.
buoperpananusi KCEeHOOMOTHUKOB. bBHOTEXHOJOrHMYEeCKHE METOAbl YTHIM3AIUM  EJUTI0JI03bI,
Kpaxmalia U >KHPOBBIX OTXOIIOB. buoTexHomorus monydeHusi Oworasza u3 OHOMAacChl (HaBO3a).
[TpakTryeckas peanusanus MOJIy4eHHOTO Ouorasa.

HNurepakTuBHas opma: jekius-oecena.

Tema 8. buorexnosiorussi u Omode3onmacHocTb. l'ocygapcTBeHHOe peryJHMpOBaHHe TeHHO-
HHKeHEePHO eATeJbHOCTH. HeOnaronpusiTHble MOCHeACTBUS T€HHO-UHXEHEPHOU JIEATETbHOCTH.
['ocynapcTBeHHOE peryjiaupoBaHue U OMOOE30MacHOCTh B CHUCTEME MEKIYHAPOJHBIX OTHOIICHHUH.
Kapraxenckuit npoTokon. I'ocygapCTBEHHOE PETYyIMPOBAHUE T€HHO-UHKEHEPHOU JEATEIHOCTH B
Poccun. OcoGeHHOCTH OIeHKH 0€30MacHOCTH TeHeTHYEeCKH MOAU(DUIIMPOBAHHBIX MPOAYKTOB IS
3/10pOBbsS YEJIOBEKA.

HNurepakTuBHas ¢opma: paboTa C UHTEPAKTUBHBIM 000PYAOBAHUEM.

4. IlepeyeHb Y4eOHO-METOAMYECKOI0 oO0ecrmedYeHUsl I CAMOCTOSATEIbHOH PadoOTHI
00y4YaIIMUXCS M0 TUCHUILINHE.

OOmmii 00beM CaMOCTOSITENFHOW paboOTBHl CTYJSHTOB 10 JUCHUIUIMHE BKJIIOYACT
ayJUTOPHYIO U BHEAYJAUTOPHYIO CAMOCTOSITEIbHYIO Pa0OTy CTYJACHTOB B TE€UEHUE CEMECTpa.

AynutopHas  camocTOsATeNbHas  pa0oTa  IMOJApa3yMeBaeT  BEICHHE TeTpaaud o
71a00paTOPHOMY NPAKTUKYMY, II€ CTYIAEHT OTPa)kaeT XOJ KaKJOro NPAaKTUYECKOIo 3aHATHUS C
YKa3aHUEM pe3yJbTaTOB OIBITOB (B BHUAE pPHUCYHKOB, BbIBOAOB). CTyneHTaMm mpeasaraercs
BBINOJIHEHNE TECTOBBIX 3a/laHUH 10 M3YYEHHBIM TeMaM, KOTOpPbI€ BKIIOYAIOT TEPMUHOJIOTHUECKUE
BOITPOCHI. TGKYHIafl arrectanusda ¢ OCJIbI0 MOHHUTOPHMHIA Kad€CTBa O6yquH$[ u OaluIbHO-
PEUTUHIOBOM OLIEHKHM YCIEBAEMOCTH CTYyJEHTa MpEACTaBICHAa CJIEIYIOUMMH paboTaMu:
BBITNIOJTHEHHE TJa00PAaTOPHBIX paboT, pellieHne TECTOBBIX 3aJjaHui, yuacTue B «Kpyribix cTonax.

Jlns pyOeXHOTro KOHTPOJIS 3HAHUM CTyJeHTaM MpeJiaraeTcsl BBHIIOJIHEHHE KOHTPOJIBHOTO
TECTUPOBAHUS 110 OJIOKY TE€M MM Pa3/elioB.

BHreaynutopHas camocTosTenbHas padoTa BKIIIOYAET MPUOOpETeHHEe CTYJeHTaMH HaBBIKOB
paboTel ¢ y4eOHON M HAyYHO-MCCIIEIOBATENbCKOW JINTEpAaTypoil M ocyliecTBisieTcss B (opme
HOJrOTOBKU K YCTHBIM JI0KJaJiaM (MUHH-BBICTYIICHUSIM).

Bonpocwt ona camocmoamensvhozo uzyuenusn odoyuarouumucsa
(npumepnvie memvl munu-evicmynienuil ona «Kpyenozo cmonay)

Hcropus pa3sutus 6uotexHosoruu B Poccun u B mupe. Brinaromyecs: yueHble-OnOTEXHOIOTH.
Hcnonp30BaHrne MUKPOCKOIIMYECKUX IPUOOB B MOJIYYEHUH KOPMOBOTO Oerka.

buotexnonorus npeoOpa3oBaHUs COJIHEUHOMN SHEPTHH.

POTONMPOU3BOJACTBO BOJOPOJIA.

Hocurenu ans ummoOunn3zanuu GepMeHTOB.

Mexanu3mbl pekoMOuHaIi. MoJieKyisipHble MOAENTU KpoccuHroepa. MakTopbl, BIUSIONINE Ha
KPOCCHHIOBED.

7. ImMoOunu3oBaHHbIE (DEPMEHTHI B MEIULIMHE U BETEPUHAPHH.

8. YcToiuuBOCTh TPAHCTEHHBIX PACTEHUN K (PUTOMATOreHaM

9. VYCTOHYMBOCTH TPAHCTEHHBIX PACTEHUN K TepOUIIHIaMm.

10. YcToWYMBOCTh TPAHCTEHHBIX PACTEHUIN K HACEKOMBIM.

11. YcToiunmBOCTh TPAHCTEHHBIX PACTEHUH K a0MOTHYECKUM CTpeccam.

12. Tunel KynbTYpHI KIETOK M TKaHEH.

ook owndE



13. BuoTeXHOIOrNH B CENBCKOM XO035ICTBE.
14 BI/IOTCCTI/IpOBaHI/IC nequHx TOKCHUYCCKHUX BCIIICCTB, BOABI, BBITAXKKHU U3 II0OYBbI, IICCTUIIHUI0B.
15. Kpuocoxpanenue.

IIpumepHBbIe BONPOCHI /I YCTHOTO KOHTPOJISA HA MPAKTHYECKUX 3aHATHUIX

. Uro takoe nporuecc duorpanchopmanuu?

. lunamuka pocta OMOMacchl HEPBUYHBIX META0OIUTOB.

. Jlunamuka pocta 6OMacchl BTOPUYHBIX META0OIUTOB.

. Uto Takoe nepBUYHBIC METAOOIHUTHI?

. UTo Takoe BTOPHUUHBIC META0OIUTHI?

. MeToipl MyTareHe3a MUKpOOPTraHHU3MOB.

. MeTo/1pl cenekuu MyTaHTHBIX MUKPOOPTaHU3MOB.

. UTo Ha3bIBaIOT ONEPOHOM?

. Kakoe siBnenue Ha3pIBalOT KaTabOJIUTHOM pernpeccueii?
10. Kakue MyTaHTbl Ha3bIBAIOT PETYJIATOPHBIMU?

11. Kakurie MyTaHTBI Ha3bIBAIOT ayKCO(PPOTHBIMU?
12.bruoTexHOI0rrs MPOU3BOICTBA TU3HHA.

13. buoTexHom0oTHs MPOU3BOICTBA TPUTITO(AHA.

14. BuotexHOIOTUS TPOU3BOJICTBA IITyTAMHUHOBON KHUCIIOTHI.
15. buorexHonorus npoussozacTsa L-nu3una.

16. BuotexHOI0THs MPOU3BOACTBA BUTaMKHa B2 (prbodiiaBuHa).
17. buoTexHoaorus Mpon3BoaAcTBa BUTaMuHa D2.

18. buorexHomorusi IpOM3BOACTBA YKCYCHON KUCTOTHI.

19. buoTexHoI0THS MPOU3BOJICTBA TUMOHHOM KUCIIOTHI.

20. buorexHonorus MPOU3BOJCTBA AHTUOMOTHUKOB.

21. buotexHonorus MPOU3BOICTBA MPOMBIIIIEHHO BaKHBIX CTEPOH/IOB.

O 0 1IN DN W —

Ilepeuens yueono-memoouueckux uz0anuil Kagheopvl no 6onpocam opeanu3auyuu
camocmoamenbHoi padomaol 00yUaOUUXCA

1. Kpacnoneposa IO.1O., HMnenna H.A., Kacarkuma H.M., byrepo H.B.
MukpoOuosiorusi:  yueOHO-MeTou4Yeckoe Tmocobue 1o mpeamery «MukpoObuomorus
Bupycosiorus» — Mocksa: M3narenscto «®nuHTtan, U3narenscreo «Hayka», 2011. — 146 c.

2. HemoBa W.C., bessybenkoBa O.E., Ilorarypkuna-HectepoBa H.M. Meroast
MHUKPOOHOJIOTHYECKUX UCCIEI0BaHMi: yueOHO-MeToanyeckoe rnocooue. - Yiupanosck: ®I'6OY BO
«Yal'TIV um. U. H. Yaesuosay, 2017. - 82 c.

5. HpnMeprle OLCHOYHbIC MATEPHUAJIBI AJIA MMPOBCACHUSA TECKYIICI0 KOHTPOJA YCIIEBAEMOCTH
H l'lpOMC)KyTO'-[HOfI aTTeCTalluu oﬁyqammnxm o JMCHMIIJIMHE

Opranusanus 1 NpoBe/ieHUe aTTecTallnu 0aKkajiaBpa

®I'OC BO B COOTBETCTBUU C «IPUHIUNAMI» bBOIOHCKOTo IMpoliecca OPHUEHTHPOBAHBI
MIPEUMYIIECTBEHHO Ha BBHIPAOOTKY Yy CTYACHTOB KOMIIETCHIIMN — TWHAMHUYECKOTOo Habopa 3HaHUM,
YMEHHI, HAaBBIKOB U JUYHOCTHBIX KaueCTB, KOTOPBHIE «IIO3BOJISITY» BBIMTYCKHUKY CTaTh
KOHKYPEHTOCIIOCOOHBIM Ha PBIHKE TpPyla M YCIENIHO NPOPECCHOHAIBHO PEaTH30BBIBATHCS.
TpaauIMoHHbIE CPEICTBA OOYUCHHS «COBEPIICHCTBYIOTCS» B Pyclieé KOMIIETEHTHOCTHOTO MOAX0/1a.
I/IHHOBaI_[I/IOHHI)Ie CpeacTBa O6y‘-I€HI/I$I aaalnTUpPOBaHbl Jid IOBCEMECTHOI'O IMPUMCHCHHUSA B
POCCUICKOM BY30BCKOW MPAKTHKE.

CoOOTBETCTBEHHO, OILIGHKa YpOBHS  IMOATOTOBJIEHHOCTH  CTYAEHTa  MpeIrojaraer
UCIIOJIb30BaHUE KaK TPAJUIIMOHHBIX, TAK 1 HHHOBAIMOHHBIX (pOPM (THUITOB, BUIOB) KOHTPOJISL.

Bce xommereHIMu 10 JaHHOW IUCHUIIIMHE (OPMHUPYIOTCS HA HAdadbHOM (TIOPOTOBOM)
YpOBHE.



Ileq» mpoBegeHHsi aTTeCTAlMM — IIPOBEPKAa OCBOEHHUS 00pa30BaTENbHON IMPOrpaMMbl
JUCHUTUTMHBI-IPAKTUKYMa Yepe3 CPOPMHUPOBAHHOCTh 00Pa30BaTENbHBIX PE3yIbTATOB.

Tunel KOHTpOJIA:

Texkymass aTrecTamusi TpPEACTaBICHA  CICAYIONIMMH  pa0OTaMu:  BBIOJHEHUE
nabopaTopHbIX paboT, pelieHne TECTOBBIX 3aaHuil, yuactue B «Kpyribix cromax.

JlocToMHCTBa TPEANIOKEHHOM CUCTEMBI IIPOBEICHUSI ATTECTAllMU: CHCTEMATUYHOCTbD,
HENOCPEACTBEHHO  KOppeiupyromascs ¢ TpeOOBaHMEM IOCTOSHHOTO U HEMPEpbIBHOTO
MOHHTOPDHHTA KauecTBa OOY4YCHHS, a TakKe BO3MOXXHOCTH OaJUTbHO-PEUTHHIOBOW OIEHKU
yCIIeBaeMOCTH CTYACHTA.

IIpomexyTouHasi aTTecTAlUsl OCYIIECTBISETCS B KOHIIE CEMECTPA U 3aBEpLIACT U3YUCHHE
0JIoKa pa3/lenoB IUCUUIUIMHBI; IIOMOTAaeT OLEHUTh OO0Jee KpYNHbIE COBOKYIHOCTH 3HAaHUH U
yMeHH, GopMHUpOBaHHE ONPEIEICHHBIX MPO(hecCHOHATBHBIX KOMIETSHIIUH.

KonTposbHasi pa6oTa — BBIIIOJHEHUE TECTOBBIX 3a/1aHUN PYOEIKHOTO KOHTPOJIS.

Hrorosas arrecranus — 3K3aMeH

O1leHOUHBIMU CPEJCTBAMU TEKYILEro OLIEHUBAHMS SIBJISIOTCA: BBIIOJHEHUE J1a00PaTOPHBIX
paboT, penieHre TeCTOBbIX 3a1aHul, yyacTue B « Kpyribix crosax» (10KIaabl, MUHU-BBICTYIIJICHUS )
U T.II

KoHTponp ycBOCHMS Marepuala BEINETCS PEryJaspHO B TEYEHHE BCErO CEMECTpa Ha
71a00paTOPHBIX 3aHATHSIX.

CPEJACTBA OHEHUBAHUAA,
UCIIOJIB3YEMBIE JUUIS TEKYLIETO OLICHUBAHUS
nokasaresst popMUpOBaHMsI KOMIETEHIIUH

No
n/o

OO6pazoBarenbHbIe
pe3yAbTaThl TUCHUTLTAHBI

OneHovHnblie cpeacrea aJis TeKleleﬁ arrecranumn

OP-1, OP-2, OP-6, OP-9, OP-
11, OP-13

OP-1, OP-2, OP-3, OP-6, OP-
10, OP-11, OP-12

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

1. | Perrenue TecTOBBIX 3aJaHUI

2. | YcrHBIi onpoc

3. | Pedepar u ero 3ammura

OueHovHbIe CPpeACTBA /1JIsl MPOMEKYTOYHOM aTTecTanun (IK3aMeH)

OP-1, OP-2, OP-3, OP-4, OP-
6. | Dx3ameH B popme yCTHOTO coOeceIoBaHus 6, OP-8, OP-9, OP-11, OP-12,
OP-13

Onucanue OIEHOYHBIX CPEICTB, MPOIECIAYphl W KPUTCPHUH OIICHUBAHHUS HHIUKATOPOB
JOCTH)KEHUSI KOMITETCHIIMH Ha Pa3lMYHBIX JTamax WX (OPMHUPOBaHHS B TPOIECCE OCBOCHUS
00pa3oBaTeNbHONW TPOTrpaMMBbl TIpecTaBieHbl B OHIE OIEHOYHBIX CPEJACTB IS TEKYIIEro
KOHTPOJISL ~ yCICBAEMOCTH M MPOMEKYTOYHOHM  arrecranmd 1o  aucuuiuimie  «OCHOBBI
OHMOTEXHOIOTHI.

Mamepuanst, ucnov3yemoie 011 MmeKyuie20 KOHMPONsA yCReeaemocmu
o0yuarwuxca no OucyunIune

Martepuainsl A1l OpraHu3aliy TeKyIled aTTeCTalluy MPeICTaBIeHbI B 1.5 IPOrpaMMBI.

Mamepuansl, ucnonb3yemole 0111 RPOMENCYMOUHO20 KOHMPOISA YCREGACMOCHU 00YHAIOMUXCS
no oucyuniuHe



JK3aMeH B popMe YCTHOIO codece10BaHUS

IIpumepHBbIi IepeYeHb BOMPOCOB K IK3aMeHY

1. I/ICTOpI/IH Pa3BUTHUA ouorexHojiorun. OCHOBHEIE HaIlpaBJICHUS COBpeMeHHOI;'I OHMOTEXHOJIOTHH.

SARE SN

~No

10.
11.
12.
13.

14.
15.
16.

17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.

31.

32.
33.
34.
35.
36.
37.
38.

Posib 6MOTEXHOIOTMK B MPOMBIIUIEHHOCTH M CEIBCKOM XO3SIHCTBE.

OO0BbeKThl OMOTEXHOJIOTHH.

IIpeamer renernyeckoi HHKeHEepUuU. DEPMEHTHI, UCII0JIb3yEMbIE B TCHETUYECKON NHKCHEPHH.
[TonydyeHne reHOB: XUMUYECKUN CHUHTE3, PECTPUKIIMOHHBIM METOJl, (PEpMEHTATUBHBIA CUHTE3,
XUMHUKO-(EpMEHTATUBHBIN CUHTE3.

Mertabonrueckasi HHXSHEPHsI MUKPOOPTaHU3MOB.

Pennukanus, TpaHCKpUIILIKS, TPAHCIALMSA: OCHOBHBIEC OTINYHS Y IIPO- U DYKapHUOT.

[IpsMble MeTOIBI TMEpPEeHOCa YYXKEPOTHOW TI'eHETHYECKOW HH(OpMamuu B KIETKH MpO- H
JyKapHoT.

Bexropubie monexynsl JIHK. TpeGoBanus, npenbsBisieMble K BEKTOpaM JUIsl KIIOHUPOBAHMUSL.
[TnasmMuaHbIE BEKTOPHI.

Bekrops! Ha ocHOBe O6akTeprodaros. [ mOpuHbIe BEKTOPHI (KOCMUIBI U (ha3MUJIbI).

Mertoabl TpaHchopMaIMK KUBOTHBIX U PACTUTENBHBIX KIETOK.

Oco0eHHOCTH KYJbTUBHPOBAHUS OAKTEPHAIBHBIX KIETOK.

Cnonransbiii  myrareHe3. OcHoBHble Tunbl noBpexiaenus JHK. Caiit-HanpaBieHHBbIM
MyTareHes.

[Tony4yenue papMakoJIOrH4ECKUX MPENapaToB C MOMOILBIO METOJ0B I'€HHOW MH)KEHEPUH.
[TpomblinieHHass MUKPOOHOIOTHSI.

[TumeBas OMOTEXHOIOI U, €€ LeNu U 3aaa4yn. Vicnoab3oBaHue A1 MUILIEBBIX LIeIel MPOAYKTOB
MUKpPOOHOTO CUHTE3a U TPAHCT€HHBIX MUIIEBBIX MPOYKTOB.

[TepepaboTka cenbCKOX035HCTBEHHBIX TPOAYKTOB U IPOAYKTOB TUTAHUS.

[Tpon3BOACTBO aMUHOKHUCIIOT (JIU3UH, TITyTAMUHOBAs KUCJIOTA).

[Tpon3BOICTBO OPraHUYECKUX KHCIIOT (YKCYCHAasi, MOJIOYHAs! KUCIIOTHI).

Nnxenepnas sazumornorus. [IpousBoictBo hepMeHTOB.

YcerpoiicTBo Guopeakropa.

MacmrabupoBaHue 1 ONTUMHU3AIMS IPOLECCOB KyJIbTUBUPOBAHUS MUKPOOPTaHU3MOB.
Knerounas nH>xeHepHsl paCTCHUM.

depMeHTHBIE ITpenapaThl, IPUMEHSIEMbIE B TPOMBIIIIEHHOCTH.

TexHoIornYecKue MpoLEecChl ¢ ydacTueM (pepMeHTOB.

TexHonornueckas 6MoHEpreTHKa U OMoornyeckas nepepadoTka MUHEPAIbHOTO ChIPbS.
brotexHonorus B pereHuu 3HepreTUYecKux npooieM.

[Tosryuenue O6uorasa, CiupTa U3 NPOMBIIIIEHHBIX U CEIbCKOX03HCTBEHHBIX OTXO/IOB.
Hcnonb30BaHnEe MUKPOOPTaHU3MOB B Mpolieccax J100bIUM MOJIE3HBIX HCKOMAEMBbIX.
buotexnonorust u skonorus. Ilytu pemenust npoOieM SKOJIOTHMH U OXPaHbl OKpY’Karollein
Cpebl MeTo/1IaMU OMOTEXHOJIOTHH.

[TepepaboTka 1 yTUIM3aUs IPOMBIIUIEHHBIX OTX0/10B. XapaKTePUCTHKA OTXOJ0B U MOOOYHBIX
OPOAYKTOB  TNPOMBINUIEHHOCTH W CelbCcKoro  xossiicta.  IlepepaboTka  0TX0J10B
OHMOJIOTHYECKUMH METOIAMHU.

Hcnonp30BaHne MUKPOOPTraHU3MOB B Ka4€CTBE KOHTPOJIS 3arpA3HEHHM.

Ponb MEUKpOOPraHu3MOB B OXpaHE OKPYKAIOWIEH CPeAbl OT 3arpsI3HCHUM.

[TepcniekTHBBI pa3BUTHSI OUOTEXHOJIOTUH.

MeTo/1b1 BBIIETIEHUS YUCTHIX KYJIBTYP.

3aKOHOMEPHOCTH POCTA U PA3BUTUS MUKPOOPraHU3MOB. [IpoTyKThl MUKpPOOHOTO CHHTE3A.
MeTtoapl HASHTUPHUKAUNT MUKPOOPTaHU3MOB.

broTtexHonornueckne OCHOBBI OUUCTKH CTOYHBIX BOJ.

Kpurepun oneHuBaHus 3HAHUH CTY/ICHTOB 0 JUCIHUIINHE



B konIe M3ydeHUsT UCIUIUIMHBI TOABOASTCS UTOTH PabOThI CTYACHTOB Ha JICKITMOHHBIX U
71ab0paTOPHBIX 3aHATHUSX ITyTEM CYMMHUPOBAHUS 3apa00TaHHBIX OAJIJIOB B TEYCHHUE CEMECTPA.

®opmupoBaHue 60aNIbHO-PEHTHHIOBOMH OLIEHKH PadoThI CTY/IeHTA

ITocewmenue Pabora Ha
ITocemenune KonTpoJib-
N MPAKTUYECKUX | MPAKTHYCCKUX
TEKIUH . Hasi pabora | Dk3ameH
3aHATUN 3aHATUAX
Pas0animoBka 18 x 1=18 30 x 1=30 15 x 12=180
32 Gama 64 Gamra
10 1o BHJIaM paboT | 6amioB OaJIOB 0aJUIOB
cemecTp Cymmapubili . | 18 baymoB | 48 Gayos 180 6ammoB 32 6amna 300
MaKCUMAJIbHBIN OaJUIOB
max max max max
Oamn max

Kpurepun ouennBanusi paborbl o0yyaromerocsi no uroram 10 cemecrpa

Ounenka Bananl (3 3E)
COTITUIHOY 251-300
«XOPOMIO» 201-250

«YZOBJIETBOPUTEIILHO» 151-200
«HEYIOBJIETBOPUTEIHLHO 150 u menee

6. MeToguveckne yKa3aHus A 00YyYAKIIUXCH 10 0CBOCHUI0 THUCHMILIMHBI (MOLYJIs1).

[To xaxmoil Teme TUCHUIUIMHBI MPEANojaraeTcss MPOBEACHHUE AayAUTOPHBIX 3aHATHH U
camocrosTeNnbHas paboTa, T.e. pa3paboTka pedepaTUBHOTO COOOIICHHUS, BOTPOCH! I KOHTPOJISI
3HaHuil. [IpenycMmaTpuBatoTcsi Takke akTHBHBIE (POpPMBbI OOy4eHUs, TAKUE KaK, pELIeHHEe 3aJad ¢
AQHAJIM30M CUTYyalui, MyJIbTUMEIUNHBIE 3aHITHS.

IlonrotoBka W MpOBEACHHWE MPAKTHUECKUX 3aHATHHA  JIOJDKHBI  IpelycMaTpUBaTh
oTpeieNIEHHbIN MopsiIoK. [ MOArOTOBKM CTY/IEHTOB K Ja00OPAaTOPHOMY 3aHITHIO Ha MPEIbIIYLIEM
3aHATUM TIPENO/IaBaTellb JOJKEH ONPEAEIUTh OCHOBHBIE BOIPOCHI M MPOOJIEMBbI, BHIHOCUMBIE Ha
o0CyX/IeHHue, PEKOMEHJI0BaTh JONOJHUTENbHYIO YUYeOHYI0 U TEpPHOAMYECKYIO JIUTEpaTypy,
pacckasarth O MOpsIIKE U METOJIUKE €ro MPOBEICHUSI.

MeToapl poBEAEHUS NMPAKTUYECKUX 3aHSATUNA: HCCIIENOBATEIbCKUE, BOIPOCHO-OTBETHBIE,
JUCKYCCUOHHBIE, HAyYHBIX COOOIIEHUH 10 OT/IEIbHBIM BOIIPOCaM TEMBbI, peeprupoBaHUE, PEIICHUE
NPaKTUYECKHX 3a/1a4, YIIpa)KHEHHH, TECTOB U ApYyTHE.

B KOHIle KaXXJOro MpakTUYECKOro 3aHSTHUs NMPENoJaBaTellb IMOABOIUT HTOI, pacKpblBas
TEOpPEeTUYECKOe 3HAYeHHE 00CYXIaeMbIX MPoOJIeM, U OLIEHWBAET PabOTy, OTBETHI M BBICTYIUICHUS
CTYJEHTOB Ha 3aHATHUH.

MeToanueckne peKOMEHIAIUN CTYIeHTY

B cootBercTBUM € y4eOHBIM IJIaHOM CHENMATBHOCTH JTUCIUILIMHA U3Y4aeTCsl CTy/IEHTaMH B
10 cemectpe.

VYcnemHoe uzydeHue Kypca TpeOyeT OT CTYIEHTOB aKTUBHOM paOOThl Ha MPaKTHUYECKUX
3aHATHUAX, BBIMOJIHEHHUS BCEeX Y4YeOHBIX 3aJlaHUil MpernojiaBaTelisi, O3HAKOMIIEHUS M paboThl  C
0a30BbIMU y4YE€OHHKAMHU, OCHOBHOM U JIOMOJHUTENBHOMN JTUTEpaTypPOH.

ITonroToBka K MpakTHYECKUM 3aHATUSAM, BakHeHmas ¢opma caMOCTOATENbHOH paboThI
CTYJIEHTOB HaJl Hay4yHOW, yueOHOW M mepuogudeckol jureparypoil. Ha mpakThueckom 3aHATUU
KaXIbI CTYyJEHT HMMEET BO3MOXHOCTb IPOBEPHUTH IIIyOMHY YCBOEHHsS Y4eOHOro MaTepuana,
NOKa3aTh 3HaHUE 0a30BbIX MOHATUH, 3aKOHOB, IPUHIUIIOB AUCLUIINHBI.

IIpakTueckue 3aHATHS B PAaBHOM MEpE HANpAaBICHbBl Ha  COBEPLICHCTBOBAaHUE
VH/IMBUYaJIbHBIX HAaBBIKOB PEILIEHUS TEOPETUYECKUX U MPAKTUYECKHUX 3ajjad, BEIpaOOTKY HAaBBIKOB




UHTEIJICKTYadbHOW paboTel. OCHOBHBIM METOIOM OOYy4EeHHS SIBISETCS CaMOCTOsITeNbHas padora
CTYACHTOB C Y4e€OHO-METOINYECKUMU MaTepualaMHi, HAy4YHOW JIMTEpaTypod, HWHTEPHET
pecypcamu.

B xonme wm3ydeHus Kypca mpenmnojiaraeTcs HpopabOTKa CTYIACHTaMH H30paHHBIX TeM H
3amuTa pedeparoB B X0J€ MPAKTHYECKUX 3aHATHH 10 M30paHHBIM mpobiemam. [Ipu moaroroske
TEM TPOXOJAT KOHCYJIbTAIUU CTYACHTOB C MPEMOAABATENEM Il MMOJTHOTO PACKPBITUS U3ydaeMOi
POOJIEMBI.

CamocrosarenbHas paboTa CTyJeHTa — 3TO OJUH M3 OCHOBHBIX BHJIOB €T0 JIEATEIbHOCTH
Hapsy ¢ MPaKTUYECKUMH U IPYTUMH BUJIaMH y4eOHBIX 3aHATUH U IPEIIoIaraeT:

- IOJTOTOBKY K NMPAKTUYECKUM (JJAOOPATOPHBIM) 3aHATHSM;

- paboTy C TpaaUIIMOHHBIMH MCTOYHUKAMH MH(OpMAIMK: KHUTAaMH, y4eOHUKaMH, y4eOHO-
METOINYECKIMH TIOCOOUSIMH;

- paboTy ¢ DIEKTPOHHBIMH HMCTOYHUKAMH HH(POPMALMHU, CpPEACTBAMH MacCOBOU
nHpopmanuu;

- MOJITOTOBKY JIOKJIAI0B, IPE3CHTAIHA, pe(hepaToB 10 BHIOPAHHBIM TEMaM.

Bormpocs! 1y1st caMocTOATETsHOTO N3YUYEHUS CTyIeHTaMH YKa3aHbl B 1.4 [IporpaMmel.
Ili1aHbI IPAKTHYECKUX 3AHATHH

OI_IGHOLIHBIMI/I CpeaAcCTBaMu TCKYLICIO OLCHUBAHUWA SABJIAIOTCA: YCTHBIC OIIPOCHI, IMCbMCHHBIC
TCCTUPOBAHUA, 3alIHUTa pecbepaTa. KOHTpOHB YCBOCHUA MaTCpUualia BCACTCA PEryJsIpHO B TCUCHUC
BCCTO CCMECTPA HA MPAKTUUCCKHUX 3aHATHAX.

YcTHBI onipoc 1o Teme:
BBenenue B 0norexnosioruio. [IpodseMbl n nepcneKTUBbI PAa3BUTHSA OMOTEXHOJIOTHH.
1. Vcropust pa3BuTHs OMOTEXHOJIOTHH.
2. OCHOBHBIE HampaBJIeHHUS COBpPEeMEHHOW OuorexHoioruu. Pomp OuoTexHoioruu B
IPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.
3. OOBEKTHl OMOTEXHOJIOTHH.
4. Uctopuss pa3Butusi OuorexHonorun B Poccum u B wmwupe. Bpinaromuecs ydeHble-
OMOTEXHOJIOTH.

YcTHBI onipoc 1o Teme:
IIpumenenune meroaoB renHoi uHkeHepuu U J{HK-TexHo10rnii B cebCckoM Xxo3s1iicTBe.
. McTopus pa3BUTHS T€HETUYECKON MH)KEHEPHH.
. CxeMa THUIOBOI0 3KCIEPUMEHTAa B TEHHOW HHXEHEPHUU.
. Uctounuku JIHK nis knoHupoBaHus.
. [Imazmuanble, paroBeie U MIa3MUAHO-(aroBble BEKTOPHI
. BekTopsl, cCkoHCTpyHpOBaHHbIE Ha OCHOBE (ara M13
. BexTops! Ha ocHOBe (ara 1
. UenHOYHBIE BEKTOPHI
. CermeHT-HaIpaBIeHHbII MyTareHes in vitro.
. OnuronykieoTuA-HapaBICHHbIM MyTareHes in vitro.
10. OnTuMH3aLys SKCIPECCUH T€HOB, KIIOHUPOBAHHBIX B MPOKAPUOTHUYECKUX CHCTEMAX.
11. DOkcnpeccust reHOB NPU YYaCTUH CUIIBHBIX PETYJINPYEMBIX TPOMOTOPOB.
12. Mcnionb30oBaHue U1l SKCIPECCUM Pa3IMYHBIX MUKPOOPTaHU3MOB.
13. Ucnonb3oBanue Gaktepuii pojga Agrobacterium it CO31aHUS TeHETUUYECKU
MOIU(PUIIMPOBAHHBIX PACTEHUM.
14. Crpoenue u ¢pynkuuu miazmug Ti u Ri.
15. Crpykrypa T-o6mactu mnazmu Ti.
16. 18. TpaHcreHHBIC pPacTEHUsI C HOBBIMU OMOTEXHOJIOTUYECKUMHU CBOMCTBAMHU.
19. TpaHcreHHbIE )XKUBOTHBIEC B (PYHIaMEHTAJILHBIX UCCIICIOBAHUSX.
20. buorexHoIO0rN4ecKoe NPUMEHEHUE TPAHCTEHHBIX JKUBOTHBIX.
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Bonpockl HTOroBoro KOHTPOJIs

16. YcToiunBOCTh TPAHCT€HHBIX PACTEHUI K HACEKOMBIM-BPEAUTEISM

17. YCcTOMYUBOCTh TPAHCTEHHBIX PACTEHUI K BUPYCAM.

18. YcToiunBOCTh TPaHCI€HHBIX PACTEHUN K HEOJIArONIPUATHBIM YCIOBHSIM CPEIbI
19. I1oBblilIeHNE TUIIEBOM LIEHHOCTH PACTEHUN METOaMU T€HHOW MHXKEHEPUU
20. PacTeHust ¢ "3BMEHEHHBIM BKYCOM M BHELLIHUM BUJOM IUIOJIOB

YcTHBI onipoc 1o Teme:
Knerounasi nun:xenepus.
1. Knerounas uHXkeHepHs IPUMEHUTEIBHO K MUKPOOHBIM, PACTUTEIbHBIM U AKHBOTHBIM KJIETKaM.
2. TexHHUKa NPOTOIJIACTUPOBAHUS U CIUSHUS ((Dy3UH) KJIETOK MUKPOOPTaHH3MOB.
3. I'uOpuapl, noaydyaeMble ociae CIUSAHUSA IPOTOIIACTOB M pereHepay KIeToK.
4. I'uGpunomMel. 3Ha4eHHE THOPUIOM IS TPOM3BOJICTBA COBPEMEHHBIX JHATHOCTHYECKUX
Ipenaparos.
5. Yto Takoe kieTo4yHasi uHkeHepus. [lepeuncnure OCHOBHbIE METO/IbI KIIETOUHON UHIKEHEPHH.
6. O0nacTu NPaKTUYECKOro NPUMEHEHUS KJIETOUHOW MH)XEHEPUHU PAaCTEHUH.
7. JlaiTe KpaTKyro XapaKTEPUCTUKY KAJUIyCHOM U CYyCIIEH3MOHHOM KYJIBTYPBI.
8. JlaiiTe KpaTKyl0 XapaKTepUCTUKY KYJIbTYPE OJUHOYHBIX KJIETOK U MEPUCTEMATUYECKOM
KYJIbTYpE.
9. Uto Takoe ¢uroropMmonsl. [Ipusenure npumepsl.
10. OxapakTepu3yiiTe OCHOBHbIE TPEOOBaHUSI K BBIPAITMBAHUIO KYJIBTYpP KJIETOK U TKAHEH
pacTeHui in vitro.
11. Yto Takoe MUKPOKIIOHAJIbHOE PA3MHOKEHUE PACTCHHIA.
12. XapakTepucThKa METo1a.
13. TexHuka KJIE€TOYHON MHXEHEPHUH NP MOTYYEHUH COMAaTHUECKUX THOpr10B. OCHOBHBIE
STarbl.
14. Yto Takoe npoTtoruiact. MeToab! BbIJIEIEHUS TPOTOILIACTOB.
15. Kak KynbTUBHPYIOT IPOTOILIACTEL. METOIBI.
16. Cnusaue npoToriactoB. OCHOBHBIE MOXOIBI.
17. buocunres u OuorpanchopMaliyst B pacTUTENbHBIX KYJIbTypax

YcTHBI onpoc 1o Teme:
IMOpHoreHeTu4yeckas nH:keHepus. TpancnianTauus SMOPHOHOB.
1. ITonsTHE O TpaHCIUTAHTAMKU SMOPUOHOB. BiMsHue TpaHciaHTauu SMOPHOHOB Ha
FeHETUYECKUN IPOrpecc B MOMYJISALUH.
2. TexHOJ0THS TPAHCIUIAHTALUU SMOPUOHOB.
3. Metozp! u3BiedeHust SMOpUOHOB, UX 3pdexTuBHOCTH. Cpenbl s U3BICUEHUS IM-
OpHOHOB.
4. Onenka kavyecTBa SMOPHOHOB.
5. MeTo/1bl KpHOKOHCEPBAIMKU YMOPHOHOB.
6. DKCTpaKOpnopaIbHOE OIUIOJJOTBOPEHHUE.
7. Kananuramus cnepmMaTo301/10B.
8. Opranmzarus padboT 1o TpaHCIIaHTAIMK AYMOpHUOHOB B Poccum.

YcrHblii onpoc no Teme: KiioHnpoBaHHbIe ;KUBOTHBIE, METO/IbI MOJIYYeHHUsI U NMEPCNEKTHBbI
HCIO0Jb30BaHNsl. XHMEPHbIE¢ U TPAHCTeHHbIE )KMBOTHbIE, METOAbI MOJTYYCHHUSI U NEPCIEeKTUBBI
HCI0JIL30BAHUS.

1. aTh onpeneneHust MOHATUSAM «KJIOHY», «KJIOHUPOBAHUEY, KTOTUIOTEHTHOCTHY.
2. KnonupoBanue sMopruoHoB. Jlucekius 5MOpHOHOB.

3. KiionupoBaHHbI€ )KUBOTHBIE.

4. IlepcrieKTUBBI UCTIOJIB30BAHUS KIIOHUPOBAHHBIX KUBOTHBIX.

JlaTh onpeneneHue «XxumMepay, «XXUMEpHOE 5KUBOTHOEY.

5. CocoOslI MoTy4YeHUs BHYTPUBUIOBBIX U MEKBUJIOBBIX JKHBOTHBIX-XHUMED.

6. [lepcrieKTUBBI UCTIOIB30BAHMS XUMEPHBIX KUBOTHBIX.



JlaTth onpeneneHne NOHIATHAM: «TPAHCT€HO3», TPAHCTECHHOE )KUBOTHOEY.
7. CriocoOBbI 1OTy4eHHs TPAHCTEHHBIX )KUBOTHBIX.
8. IlepcniekTUBBI MCTIOIB30BaHUS TPAHCTCHHBIX KMBOTHBIX

YcTHBIH OnpoC 1Mo Teme:
BuotexHosiorus u okpy:kaomas cpena. buorexnosiorust nojyyeHus ouorasa.
1. I[TpoGuieMbl OKpy>Karoleit cpeibl KOTOPhIE PEIIAl0T OMOTEXHOIOTHUECKHUE TPOLECCHI.
2.ITpouecchl GuoTpanchopManuu KCEHOOUOTHKOB.
3.buonoruyeckas 04UCTKa CTOYHBIX BOJI, KOHCTPYKIIUS a3POTEHKOB.
4.IlonydeHue 3KOJOTHYECKHU YACTOU SHEPTUH.
5.ITonydenue 6uorasza. Ammaparypa.

YcTHBI onipoc 1o Teme:
buorexHoJiorusi u 6mode3onacHocThb. ['ocyrapcTrBeHHOE peryJiMpoOBaHNe FTeHHO-UHKeHEePHOM
NeATeJbHOCTH.
. UTo Takoe reHHas Tepanus’?
. B uem BuaMTCS OMAacHOCTh TEHHOW MHXKEHEPUHU U TEHHOU Tepanuu?
. Uto Takoe eBrenuka? Korma ona Bo3Hukia?
. Uto cocTaBiisieT eCTECTBEHHOHAYUYHYIO0 OCHOBY €BIE€HUKHU?
. JlaiiTe XxapakKTepUCTUKY POCCUHCKOMY €BI€HUYECKOMY JIBUKEHUIO.
. Uro Takoe No3UTHUBHAs €BreHUKA?
. Urto coctaBisieT GpunocoCKOCOINOTOTHUECKYIO HAACTPOUKY €BICHUKHU?
. IlpuBeauTe npuMepsl pEAKIMOHHOM, PACUCTCKON TPAKTOBKH IMOJI0KEHUN €BIC€HUKH.
. KaxoBo, Ha Bam B3risi, Oyayiiee eBreHuku?
10. INosicHuTE TEPMUHBIL: KIOH, KIIOHUPOBAHHE.
11. Yro siBnsieTcs mpu3HAKOM KJIOHA?
12. Kakue MeTo/1bl OJTy4eHHsI KIIOHOB H3BECTHBI B HACTOSIIEE BpeMs?
13. Yto Takoe "ecTecTBeHHOE KJIOHUpOBaHHE"?
14. Mo>xHO 111 TOSTy4uTh a0COJIFOTHBIE KOTTMU OPraHU3MOB Mpu KjIoHHpoBaHuu? [losicHure Bain
OTBET.
15. [ToueMy KJIIOHHMPOBAaHKE BHICIIUX KUBOTHBIX U YEJIOBEKA PACLIEHUBAETCS MHOTUMHU KaK
amopanbHoe?
16. KakoBo muenne BO3 o kimonnpoBannu?
17. Ha3oBuTe apryMeHThI 3allIUTHUKOB KJIOHUPOBAHMUS.
18. YUto BBI qyMaeTe O 1eIeco00pa3HOCTH UCCIICIOBAHHUM B 00JIACTH KIIOHUPOBAHUS?
Cdopmynupyiite Bamu apryMeHTHI.
19. B uem 3akiouaercs cyTh nporpammsl "['eHoM denmoBeka'?
20. B yem 3akimrogaercst mpakTHYecKas IIEeHHOCTh nporpaMmsl "['eHom uenoseka"? 21. [losicaure
TepMHH "OHOATHKA".
22. Uem 00yCIOBIEHO BOSHUKHOBEHHE OMOITUKU?
23. B yem cyts 6nostndeckux konnenmmid [1.A. Kponorkuna? J[.I1. ®unatoa?
24. B yeM cocToAT 3a7a4yi COBPEMEHHON OMO3TUKU KaK MEXUCIUIUIMHAPHOTO HAyYHOTO
HalpaBJeHusA?

O oOoONO OIS~ WN B

ITucbMeHHOE TecTUPOBaHUE 110 TeMe: BMOTeXHO010rus NPOU3BOACTBA AHTHOMOTHKOB M OesIKa.
buoTexHo10rUsl NPOU3BOACTBA AMUHOKH CJIOT, TOPMOHOB, BATAMMHOB, JIUIIU/I0B, (DePMEHTOB
U MX PUMEHEHHe.

1. KomiuiekcHbINi KOMIIOHEHT MUTATEJIbHOI cpe/ibl, Pe3K0 NMOBbICHBIIHIA
NPOU3BOIUTEIbHOCTD (pepMEeHTAMH B CJIy4Yae NeHHMIH/IIHHA:

1. coeBas myka

2. TOpOXOBas MyKa

3. KYKYpY3HBIH 3KCTPAKT

4. XJOmKOBas MyKa



5. Ka3eWMHOBBIM TUAPOTU3AT

2. TexHonoruveckuii BO3ayX /151 OMOTEXHOJOTHYECKOr0 MPOU3BOICTBA CTEPUIIU3YIOT:
1. HarpeBaHuem

(buIBTpOBaAHUEM

00JTydeHrEM

yIBTPa3ByKOM

XUMUYECKUMH pearecHTaMu

arswnN

3. Jlus BblesIeHUSI MPOAYKTOB 0€JIKOBOM MPUPO/bI U3 BOAHBIX PACTBOPOB HCHOJIB3YIOT:
1. conu TSKENBIX METAILIIOB
2. TPUXIIOPYKCYCHYIO KUCIOTY
3. CHIJIbHBIC KHCIIOTHI U IIEIOYH
4. CcoJIM MENOYHBIX METAIUIOB (CYJIb(aThl U XJIOPHUIBI)
5. OeHzon

4. B npoMbllJICHHOM cHHTe3e L-ackopOMHOBOII KHCJIOTHI ¢ TOMOLIbIO DaKkTepuil
OCYLIECTBJISIOT NMpeBpalleHue:

1. D-rmoko3sl B D-copbuton

2. D-copbutona B L-cop603y

3. L-cop6o3sl B 2-KeTO-L-TyIIOHOBYIO KHCIIOTY

4. 2-xero-L-rynoHoBoii KHCIOTHI B L-aCKOPOMHOBYIO KUCIOTY

5. TIIOKO3BI BO (DPYKTO3Y

5. IMurarejbHBIE CPebl VI KYJbTYP PACTUTEIbHBIX KJIETOK OTJIUYAKTCS OT
NMUTATEJbHBIX CPe AJIsi MUKPOOPTaHU3MOB M KJIETOK KHBOTHBIX 00513aTeJIbHBIM
HAJIHYHEM:

1. yruneBomoB

2. coenMHEHWH azoTa u pocdopa

3. CBIBOPOTKHU U3 YMOPHUOHOB TEJAT
4. (puTOropMOHOB

5. BUTaMHHOB

6. ®ynkumeii pepoMOHOB SBJISICTCH:
1. aHTUMUKpPOOHas aKTUBHOCTb
2. TPOTHUBOBHUPYCHAs aKTUBHOCTh
3. W3MEHEeHHe MOBEJICHHs OPraHN3Ma, HMEIOIETO Cren(pUIecKuii penenTop
4. TepMoperynupymouias akTuBHOCTb
5. MpOTUBOOMYXOJEBasi aKTUBHOCTb

7. HpeBpameHne JUIT'NTOKCHUHA B MCHEE TOKCHYHDLIH AUTOKCHH OCYIIECTBJISACTCH
KYJbTYPO#l KJIETOK:

1. Acremonium chrysogenum

2. Saccharomyces serevisiae

3. Aspergilys niger

4. Papaver bracteatum

5. Digitalis lanata

8. Jlast oOpaTuMOro Bhica:KaeHUsi 6€JIKOB M3 BOJHBIX PACTBOPOB HCIOJIb3YIOT:
cyibdar menu

THUAPOKCHUJ HATPHS

OeH3011

YKCYCHYIO KHCIIOTY

aleToH

s E



9. Ha kpuBoii pocTa MUKPOOPraHU3MOB OTCYTCTBYET
1. nar-¢paza pocra

nor-¢aza pocta

¢aza nmuHEHHOTO pocTa

crabwibHas ¢asza pocta

¢aza oTMHpaHUS KYIbTYPHI

arwN

10. Crauuonapnas pa3a pocTa npu nNepuoIu4ecKoM KyJIbTHBHPOBAHUU
MHMKPOOPTraHU3MOB XapaKkTepu3yercs
1. oTcyrcTBUEM pOCTa KYIbTYPHI
2. CUHXPOHHU3AIMEN MOMYISIIH
3. pPaBEHCTBOM CKOPOCTH OTMHPAHUS U CKOPOCTU POCTAa MUKPOOPTaHU3MOB B
HOMYJISILIUU
4. BBIJEICHUEM IPOAYKTOB BTOPUYHOTO METaboI13Ma
5. TMOCTOSIHHOM CKOpPOCTHIO YTHJIM3ALlMK SHEPreTH4ecKoro cyocrpara

11. IlpoayxkTamu BTOPMYHOI0 MeTA00JM3Ma He SIBJSIIOTCS
(dhepMeHTHI

AHTUOMOTHKHU

HUTMEHTHI

MHUKPOOPTaHU3MBI - TIPOTYIIEHTHI

a(IaTOKCUHBI

agrwbdE

12. Ipo6uOTHKH — ITO IPYIINA JIeKAPCTBEHHBIX NPENnapaToB, 1eliCTBYIOIIHM HAYAJIOM,
KOTOPBIX SIBJISIETCS

BBICOKOOUYMIIEHHBIE BUTAMUHBI

MHUKPOOPTaHU3MBI - HOpMalibHbIe CUMOMOHTHI JKKT

TOPMOHAJIbHbIE KOMIIOHEHTHI

JIPOXOKEBBIE MUKPOOPraHU3MbI

(bU3HONOrHYeCKH aKTUBHBIE METITHIbI

agrwbdE

13. AcenTU4YeCcKHUii pa3TuB HHHEKIIHOHHBIX OMOTEXHOJIOTHYECKUX MPENapaToB J0JKeH
OCYILIECTBJISATHCS B YHCTHIX MOMEIIEHUsIX

B 30HE THIIa A

B 30He THIIa B

B 30He THIa C

B 30He THIa D

B OOKCE OMOJIOTHYECKOM 0€30IaCHOCTH

agrwbdE

14. IIpon3BoACTBEeHHbIE MUTATEIbHbIE CPEAbl B 0MOTEXHOJIOTHYecKOii cxemMe MoTy4eHust
JIEKAPCTBEHHBIX MPENapaToB J0JKHbI ObITh H3TOTOBJIEHBI OCHOBE
1. BOIBI 1719 MHBEKIUI
2. BOJONPOBOTHOM BOJIBI
3. JeMHHepaTu30BaHHOU BOIbI
4. CTepWIbHOU BOJIBI
5. UCTUITUPOBAHHON BOJIBI

15. BakTepuogar no cBoeii 6M0JI0rNYecKoil NpUpoe ABJIsAETCS
BHUPYCOM YeJIOBEKa W )KHBOTHOTO

IPOAYKTOM MHKPOOHOM TpaHchopManuu

TEHETHYECKUM MapKepOM IPH CKPUHUHTOBBIX MTPOIIEIYPax
BUpPYCOM OakTepuu

HE SBJISIETCS OMOJIOTUYECKUM 00BEKTOM

agrLONE



16. O6beauHeHe TEHOMOB KJIETOK Pa3HbIX BUJA0B H PO/JOB IPHU COMATHYECKOM
ru0puaIM3anuN BO3MOKHO:

TOJIKO B MIPUPOJIHBIX YCIOBUSIX

TOJIBKO B UCKYCCTBCHHBIX YCJIOBUAX

B IIPUPOJIHBIX U UCKYCCTBEHHBIX YCIOBUSX

HE BO3MOKHO BOOOIIE

TOJIBKO IIPU PEHTTEHOBCKOM O0JIy4eHUHU

agsrLONdE

17. Beicokasi cTA0WJIBLHOCTh MPOTOILIACTOB JIOCTHIA€TCS MPU XPAHEHHH:
1. nHaxomnomy:
2. B TUIIEPTOHHYECKOU Cpere
3. Bcpene ¢ 100aBIeHHEM aHTHOKCHIaHTOB
4. B aHa’pPOOHBIX YCIOBUAX
5. Bcpene ¢ 106aBIeHHEM KyMaprHa

18. HoamdTHaeHrInKo/b (II3T7), BHOCHMBIIi B CyCleH3HI0 POTOILIACTOB:
1. cmocoOCTByeT uX CIUSHUIO
2. TpeAoTBpallaeT UX CIUSIHHUE
3. TOBBIIIAET CTAOMIBHOCTH CYCIICH3UU
4. mpenoTBpamiaeT MUKpoOHOE 3apaKeHHe
5. MpeaoTBpallaeT BOCCTAHOBJIEHUE KJIETOYHON CTEHKU

19. s nporomiacTupoBaHus Hanbo1ee MOJAXOAAT CyCleH3HOHHbIE KYJIbTYPbI:
1. Bumar-gase
2. B cranuoHapHOU (aze
3. B aorapupmMuueckoi dasze
4. B (haze 3aMeIICHHOTO pocTa
5. B (haze ormMupanus

20. I'nOpuan3anus NPOTOMJIACTOB BO3MOKHA, €CJIM KJIETKH MCXOHBIX PacTeHUit
00J1a7a10T:
1. 1ONOBO¥ COBMECTHMOCTBIO
2. TI0J0BOI HECOBMECTUMOCTBIO
3. COBMECTUMOCTH HE UMEET CYIIECTBEHHOT0 3HAUYCHUS
4. OIUHAKOBBIMH pazMepamu
5. BBICOKOI CKOPOCTBIO PA3MHOKECHHUS

21. AyKCUHBI-TEPMHH, 0] KOTOPbIM 00beTUHSIOTCA cnieupuYecKue CTUMYJISITOPBI
pocta:

1. pacTtutenbHBIX TKaHEH

2. aKTHHOMHIIETOB

3. JKUBOTHBIX TKaHEH

4. oybakTepuit

5. rubpugom

22. BO3HUKHOBEHHEe FTeHOMHKHU KaK HAYYHO# JMCHUIIMHBI CTAJ10 BO3MOKHBIM MoCJjIe:
ycTaHoBieHUs CTpyKTypsl [JJHK

CO3/J1aHUs KOHLIETIIIVY I'eHa

muddepeHIMalNN CTPYKTYPHBIX U PETYISITOPHBIX YYaCTKOB FeHa

IIOJIHOT'O CEKBEHUPOBAHUS I'€HOMA Y Psiia OpPraHu3MOB

pa3paboTKN METO/I0B CEKBEHUPOBAHUS reHOMa

arONE

23.CymiecTBEHHOCTb I'eHA Y NATOT€HHOI0 OPraHu3Ma — KOJAMPYyeMblil TeHOM NMPOAYKT
Heo0X0IuM:



1
2
3.
4
5

AJI1 Pa3sMHOXCHUS KIICTKH

AJId TOAACPIKAHUA KUBHCACATCIIbBHOCTH

JJIs1 THBa3HHM B TKaHU

JJId NHaAKTHUBAallW aHTI/IMI/IKpO6HOI‘ O BC€IICCTBA
JJI1 IO AaBJICHU A I/IMMYHHOﬁ CHCTEMBI 4YCJIOBCKA

24. TIpoTeoMuKa XxapaKTepu3yeT COCTOSIHME MUKPOOHOT0 MATOTeHHA:
1. 1o ¢pepMeHTATUBHOW aKTUBHOCTHU

2. TIO CKOPOCTH pOCTa

3. IO 9KCIIPECCUU OT/ICIBHBIX OCIKOB

4. 10 HaXOXJIEHUIO Ha KOHKPETHOHN CTaIHH POCTOBOTO LIUKJIA

5. 10 YyBCTBUTEIHHOCTH K ONPEACICHHBIM aHTHONOTHKAM

25. llpenmyecTBa noay4yeHus BUaAoOCHeupuyecKux 1Js YeioBeKa 0eJIKOB MyTeM
MHMKPOOHOJI0THYECKOr0 CHHTEe3a

1. mpocrora 060pynOBaHUS

2. DKOHOMHYHOCTb

3. oTcyrcTBUE NeDUIIUTHOTO CHIPBS
4. CcHITHE STUYECKHX MpobdieM

5. mpocToTa BBIEIECHUS M OYUCTKH

26. MOHOKJ/IOHAJIbHBIE AHTHUTEJIA MOJIY4aroT B MNIPOU3BOACTBE:

1.

2
3.
4.
5

npu (ppakIMOHUPOBAHUH AHTUTEN OPTaHU3MOB
(bpaKIIMOHUPOBAHKEM JTUMQPOIIUTOB

C TIOMOIIIBIO TUOPUIIOM

XUMHUYECKUM CHHTE30M

ouoTtpancdopmalrei MoIMKIOHATBEHBIX aHTUTET

27. OCHOBHBIM HEJ0CTATKOM KUBBIX (ATTEHYHPOBAHHBIX) BAKIMH SIBJISIETCS

arONE

HEO0OXOIUMOCTh UCIIOJIb30BaHUS XOJIOJMIBHUKOB I XpaHEHUS
CJIO)KHOCTb KYJbTUBHUPOBAHUS MHOTHX ITaTOT€HHBIX MUKPOOPTaHU3MOB
OIACHOCTb CIIOHTAHHOTI'O BOCCTAHOBJIEHUSI BUPYJIEHTHOCTHU

HU3Kask 3PPEKTUBHOCTh TAKUX BAKLIUH

OIACHOCTb 3apaKE€HUs MepCOHasa Ha MPeANPUATHH

28. IlpeamiecTBeHHMK NPH OMOCHHTE3e MEHUIIMIIINHA 100aBJISAIOT:

agbrwpnE

B Havyayie (pepMEeHTALUU

Ha BTOPBIE-TPEThU CYTKH I0OCIIe Havajaa pepMeHTaluu
Ka)Kbl€ CYTKHM B TEYEHUH 5-CYyTOUHOTO Ipoliecca
nepe; HauajaoM OCaXKIEHHS TOTOBOTO POAYKTa

B [IUTATEJIBHYIO CPEAY B IIPOLIECCE €€ TPUTOTOBIEHUS

29. le¢uuut BuTamMmuHa Bl npu KyJIbTHBHPOBAHMM THAMHHIETEPOTPO(PHBIX
MHMKPOOPraHU3MOB Ha UTATEJIbHON cpe/e coAep:Kalleil H-aJIKaHbI IPUBeleT K
HAKOILJICHUIO B cpefe:

agrONE

JIMMOHHOM KHUCJIOTHI
MMAPOBUHOTPAHON KUCIIOTHI
0-KE€TOTTYTapOBOM KUCIOTHI
LIABEJIEBOYKCYCHOM KUCIIOTHI
TIIMOKCUJIOBOM KHCJIOTHI



30. lo6aBjienue o0ucybGUTA HATPUS B KYJbTYPY APOsKKeil, 0CylIeCTBISIOIIHX
CIIUPTOBOE OpoKeHNe, MPUBEIET K:
1. yBenMueHHIO BHIXOJA CIHPTA
2. 00pa30BaHUIO0 YKCYCHON KHUCIOTHI
3. 00pa3zoBaHMIO TIIMIIEPHHA
4. VHTCHCHBHOMY BBIJICIICHUIO YTIICKUCIIOTO Ta3a
5. 00pa3oBaHUIO0 MOJIOYHOUN KHUCIOTHI

IIpumepHBbIii HepedyeHb TeM pedepaToB

HcTopust pa3Butus ouotexunonorud. OCHOBHBIE HAIIPABJICHUS COBPEMEHHON OMOTEXHOJIOTUH.

PoJib GMOTEXHOJIOTUH B MPOMBIIINIEHHOCTH U CEJIbCKOM XO3SICTBE.

OOBEKTH OMOTEXHOJIOTHH.

[Ipenmer reHeTMuyeckol uHXeHepuu. DepMeHThI, HCHOIb3yeMble B T'€HETUYECKOM

WHXXEHEPUHU.

5. IlonydeHue reHOB: XUMUYECKUN CUHTE3, PECTPUKIIMOHHBIA METO/I, (PepMEHTATUBHBIN CUHTES,
XUMHUKO-(EpMEHTATUBHBIA CHHTES.

6. MeTabonnyeckas HH)XEHEPUS MUKPOOPTaHU3MOB.

7. Peruukanusi, TpaHCKPUIIIUS, TPAHCIIALMS: OCHOBHBIE OTJIMYUS Y MPO- U 3YKAPHUOT.

8. IlpsiMble MeTOABI IMEepeHOca YYKEePOJHOW TeHeTHdeckoil MH(pOpMAluu B KJIETKU IMPO- U
9YKapuoT.

9. Bekropusie monekynsl JIHK. TpeGoBanusi, npeabsBiseMble K BEKTOpaM ISl KIIOHUPOBaHUS.

[Ina3mMuiHBIE BEKTOPBI.

NS

10. BekTopsl Ha ocHOBe OakTeprodaroB. I ' nOpuaHbIe BEKTOPHI (KOCMHIBI U (ha3MHIbI).

11.  Meronb! TpaHchOpMaIIUU )KUBOTHBIX U PACTUTEIBHBIX KIETOK.

12. Oco0eHHOCTH KYJIbTUBHUPOBAHUS OaKTEpUATBbHBIX KIIETOK.

13. Cnontannsiii myrarene3. OcHoBHble Tunbl nospexaeHus JJHK. Caiir-nanpaBneHHbIN
MyTareHes.

14. [Tonryuenue ¢papMaKkoIOTHYECKUX MPENAPATOB C IOMOIIbIO METOJ0B F€HHOW MHKEHEPUH.

15.  IlpompbleHHas MUKPOOHOJIOTHSI.

16. ITumieBasgs OMOTEXHOJOTHA, €€ IEeIM W 3amadd. Vcmonp30BaHWEe [UIA IHIIEBBIX IEJEH
MPOIYKTOB MUKPOOHOTO CHHTE3a M TPAHCTEHHBIX MUILEBHIX MTPOIYKTOB.

17.  TlepepaboTka ceabCKOXO3IMCTBEHHBIX TPOAYKTOB U MPOAYKTOB MUTAHUS.
18.  IIpou3BOJICTBO aMMHOKHUCIIOT (JIN3UH, IITyTAMUHOBAsI KUCIIOTA).

19. [Tpon3BOACTBO OpraHUYECKUX KUCIOT (YKCYCHAas, MOJIOYHAasi KUCIIOTHI).
20.  WmxenepHas sH3uMosorus. [Ipon3BoacTBo pepMEHTOB.

7. TlepeyeHb OCHOBHOW M JONOJIHUTEJIbHOI Yy4eOHOIl JuTepaTypbl, UHTepHeT-pecypcos,
HEO0X0AMMOM JI 0CBOEHM S JUCUMIIIIMHBI.

OcHoBHas JInTepaTypa

1. Kcenodonto, b. C. OcHOBBI MHUKPOOMOJOTHH M HKOJOTHYECKOW OHMOTEXHOJIOTUU
yuebHoe nocobue / b. C. Kcenoponros. — Mocksa : ®OPYM : UHOPA-M, 2019. — 221 c. —
(Boiciee oGpaszoBanme). - ISBN 978-5-8199-0615-6. - Tekcr : onexktponssii. - URL:
https://znanium.com/catalog/product/1030237

2. Jlykanmn, A. B. HmwxeHepHas  OHOTEXHOJIOTHSI:  OCHOBBI ~ TEXHOJOTHH
MUKpPOOHOJIOTUYECKUX MPOU3BOJACTB : yueOHoe nmocodue / A. B. Jlykanun. — Mocksa : UH®OPA-
M, 2020. — 304 c. — (Bwicmiee ob6pa3zoBanue: bakanaspuar). - ISBN 978-5-16-011479-8. - Tekcr :
snekrponnsiid. - URL: https://znanium.com/catalog/product/1062271

3. CanykoBa, A. Y. OcHOBBl OMOTEXHOJNIOTUH : ydeOHO-MeToauyeckoe mnocodue / A. Y.
CanykoBa, A. A. MaromenoBa, C. M. MypcanoB. — Maxaukana : [ar['AY wumenu



M.M./I>xamOymnaroBa, 2020. — 98 ¢. — TekcT : ameKkTpoHHbIH // JIaHb : 3IeKTpOHHO-OMOIHOTeUHAS
cucrema. — URL.: https://e.lanbook.com/book/159406

JlomoJiHuTeIbHAS JIUTEpPaTypa

1. Jly3saun, C. JI. buonnaukanus u OMOTECTUPOBAHUE COCTOSIHHUSI OKPY)KAIOIICH CpPEebl :
yaeonoe nocobue / C. JI. JIyzsaun, O. A. HesepoBa. — Kemeposo : KemI'Y, 2020. — 135 c. —
ISBN 978-5-8353-2659-4. — Tekcrt : anekTpoHHbIH // JIaHb : 2JIeKTPOHHO-OMOIHMOTEYHAs CHCTEMA.
— URL.: https://e.lanbook.com/book/162581

2. buorexunomnorus. [IpakTukyM MO KyJbTUBHPOBAHUIO KIETOYHBIX KYJIBTYp : ydeOHOE
nocobue / M.ILI. AzaeB, T.H. Unpuuesa, JI.®. bakynuna [u ap.]. — Mocksa : UHOPA-M, 2021.
— 142 c¢. + Jlon. marepuansl [OnexkTtpoHHbld pecypc]. — (Cpeanee mnpodeccuoHalIbHOE
obOpazoBanme). - ISBN  978-5-16-015953-9. - Tekcr : onekrtponnbii. - URL:
https://znanium.com/catalog/product/1158091

3. JlykammH, A. B. WmxeHepHas OHOTEXHOJOTHs: TMPOIECCHl W  ammaparsl
MUKpPOOHOJIOTUYECKUX TPOU3BOJICTB : yuebHoe nmocodue / A. B. Jlykanun. — Mocksa : UHOPA-
M, 2020. - 451 c. — (Bsicmee obpa3oBanue: bakamaBpuar). - ISBN 978-5-16-011480-4. - Tekcr :
snekrponnsiid. - URL: https://znanium.com/catalog/product/1062268
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