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1. [lnanupyemble pe3yabTAaThl 00y4eHHUS 0 JUCHHUILUIUHE, COOTHECEHHbIE ¢
IJIAHUPYeMbIMU pe3yJbTatamu ocBoennsi OIIOII
1.1. lean u 3aga4M TUCUUILIMHBI

bakanaBp mo nHampasnenuto noarotoBku 35.03.07 TexHonorusi MpOU3BOACTBA U
nepepaboTKU CEeNbCKOX03IUCTBEHHOM MPOMYKIUU JTOJKEH OBITh MOATOTOBIEH K PELICHUIO
3a1a4 poeCCUOHATBHON JIEATEIHPHOCTH CICIYIOIIMX THUIIOB: HAYYHO-HCCIICIOBATEIIbCKHM,
MIPOU3BOJICTBEHHO-TEXHOJIOTMUECKU.

Henap AUCHUIUIMHBI: (OPMUPOBAHUE TEOPETUYCCKUX 3HAHUU M MPAKTHICCKHX
yMeHHH, 00ecreynBaroiX MOJATOTOBKY OOYYarOIIMXCS MO OCHOBaM TI'€HHON HMHXKEHEpUU U
HAHOOMOTEXHOJIOTUI B COOTBETCTBHUH C (DOPMHUPYEMBIMH KOMITCTCHIIUSIMHU.

3aa4yu TUCHUIUIAHBL:

- HM3y4Y€HUE TEOPETUYECKUX OCHOB MOJIYYEHMsI KJIETOK C HOBBIMH IpU3HAKaMU Oe3
CYIIECTBEHHOT'0 M3MEHEHHUS BUJIA, CIIOCOOHBIX B NMPOMBIIUIIEHHBIX MaciiTabax HapabaTbIBaTh
BEII[ECTBA, TOJIE3HBIC MJI YEJIOBEKA; M3yuyeHHUE OHOJIOTMYECKUX OOBEKTOB U PETyJISIPHBIX
OHOJIOTUYECKHUX CTPYKTYp HAHOMETPOBOT'O AMAINA30Ha;

- (opmupoBaHME YMEHUU MO MPUMEHEHUIO 3HAHUM O MOJICKYJSPHBIX MEXaHU3Max
XpaHEHUs, peaau3allid U UCIHOJIb30BaHUS TeHeTHYeckol uHpopmanuu B TMpo- H
YKAPUTHUYECKUX KIIETKAX IS MOJydyeHUs HHPOpMalnKu 000 BCEX MOTEHIMAIBHBIX CBOMCTBAX
KIETKH; (QOpMHUpPOBAHUE YMEHHUH IIeJIeHANpaBIeHHOW MOIU(GUKALUKA HaHOOOBEKTOB U
OMOJIOTMYECKUX HAHOCTPYKTYP, UCIIOJIb3yEMbIX B HAYKE U TPOU3BOICTBE;

- opMupoBaHUE MPAKTHUYECKUX HABBIKOB B MOATOTOBKE, OPraHU3AllMH, BHIIOJIHEHUN
OMOXMMHYECKOTO IKCIIEPUMEHTA, BKJIFOYAsl MCIIOIh30BAHUE COBPEMEHHBIX MPHOOPOB U 000-
pPYIOBaHMs, B TOM YHCIIE IPUBUTH MPAKTHUECKUE HABBIKU, 3HAUUMBIE 15 Oynyiiei npodec-
CHOHAJIBHOW JI€SITEbHOCTH.

1.2. KomneTeHIMU U MHAUKATOPBI UX JOCTUKEHH I
[IK — 5 CrnocobeH MCHONIB30BaTh 3HAHUS O (U3UUYECKUX, XUMUUYECKUX, OMOXUMHUYECKUX,
OMOTEXHOJIOTHYECKUX, MUKPOOHOJIIOTHIECKUX, TEIIOPU3NUECKHX Mpolieccax B Mpodeccuo-
HaJIbHOM JIeSITEIbHOCTH

Kon n HanmeHnoBanue
HMHIMKATOpa JIOCTHKEHUS ®opmupyemsie 3YH
KOMITCTEHIINT

OOyuarommii JTOJKEH 3HATh CyTh M 3aKOHOMEPHOCTH (PH3HUYECKHUX,
XAMHYICCKUX, OMOXUMHYECKUX, OMOTEXHOIOTHICCKUX, MHKPOOHOIIO-
THYECKUX, TEINIO(GU3MIECKUX IPOIECCOB, MPUMEHSIEMBIX B TEHHON
umKeHepun u HanoouorexHonorusx (b1.B.07, TIK-5-3.1)

3HAHUS
WNA-1TIK-5 Hcmoms3yer

3HaHusg O (usnUecKux,
XAMHYECKUX, OHOXMMHU-
YEeCKHX, OHOTEXHOJIOTH-
YECKHX, MHKPOOHOIOTH-
YeCKHX,  Temopu3nie-

OOyyaromuiicst T0JDKeH YMETh IPUMEHSTh (PU3UUECKHEe, XUMHYECKHUE,
OMOXVMHYECKHE, OMOTEXHOJOTHIECKHE, MUKPOOHOJIOTHIECKHE, Tell-
yMeHHs | JIOQU3NYECKUE MPOLECChI, HCIOJIb3YeMbIX B T'€HHOH HWH)KEHEPUU WU
HaHOOMOTEXHOJIOTHAX, B podeccronanbHoi aestensuoct (b1.B.07,
MK-5-Y.1)

CKUX TMpoleccax B Ipo-
(heccnoHanbHOM IEATEINb-
HOCTH

OOyyarommiics JO/DKEH BJIaJeTh HAaBBIKAMH TMPUMEHEHHS (u3mde-
CKUX, XUMHUYCCKUX, OMOXUMHUYCCKUX, OMOTEXHOIOTUICCKUX, MUKPO-
HaBBIKH | OMOJIOTMYECKHX, TEIUIO(PU3INICCKUX TMPOIECCOB, HCIONB3YEMBIX B
TCHHOW WHXXCHEPHH M HAaHOOMOTEXHOJOTHSX, B MPO(eCCHOHATBHON
nesirenpHocTd (B1.B.07, [TIK-5-H.1)

[IK — 6 CnocobeH opraHu3OBBIBaTh PaOOTHI MO TMPOBEJACHHUIO WCIBITAHWUN, BHEAPEHUIO H
HpI/IMeHeHI/IIO NHHOBAITMOHHBIX TGXHOJ’IOFI/Iﬁ JJI1 TIOBBIIIICHU A 3(1)(1)6KTI/IBHOCTI/I TCXHOJIOTNYEC-
CKUX M OMOTEXHOJOTHYECKHX MPOIIECCOB MPOU3BOJCTBA U MEPEPabOTKHU CEIbCKOXO3Si-
CTBEHHOM MPOAYKIIUHU

WO-1 TIK-6 Brnageer oc- OOyyJaromwii JODKEH 3HATh OCHOBHBIC TIPHHIUITBI OpraHU3allid pa-
HOBHBIMH  TIPHHIUIIAMH 00T 10 MPOBEJCHUIO MCIBITAHHI, BHEAPCHUIO M IPUMEHEHHIO WHHO-
opraHuzanud paboT 10 | 3HAHMS | BAMOHHBIX HAHOOHMOTEXHOJIOTHMH M TEXHOJIOTHI T€HHOW WH)KEHEPUH
MPOBE/ICHUIO HCITBITAHHIA, JUISL TIOBBIICHUS 3()()EKTUBHOCTH TEXHOJIOTUYECKUX M OMOTEXHOJIO-
BHEJIDCHHUIO W TIPUMEHE- THYECKUX MPOLECCOB MPOU3BOJCTBA W TMEpepabOTKH CeIbCKOX03sM-
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HUIO WHHOBAIIHOHHBIX crBenHoi npoaykiun (b1.B.07,1TK-6-3.2)
TEXHOJIOTUE Ul TIOBBI- OGy4aronuiics TODKCH YMETh MPUMEHATh OCHOBHBIC MPUHIHUIIBI Op-
weHnst  dPPeKTHBHOCTH raHu3aluy paboT 1Mo NPOBEACHHUIO MCIIBITAHUN, BHEIPEHHUIO U ITPUMe-
TEXHOJIOTUYECKHX U OHO- HEHUIO MHHOBALMOHHBIX HAHOOMOTEXHOJIOTUI M TEXHOJIOTUH T'€HHOM
TEXHOJNOTHYeCKuX  mpo- | YMCHIA WHXKEHEPHUHU JUIS TOBBIIIEHUS 3()()EKTHBHOCTH TEXHOJOTHYECKHX H
HECCOB  MPOM3BOACTBA M OMOTEXHOJIOTMUECKUX MPOLIECCOB TPOU3BOJACTBA U  MepepabOTKu
ne?epa60TKI:1 CCJIBCKOXO- cenbckoxo3stiictBenHoi nponykimu (b1.B.07, [TIK-6-V.2)
3AMCTBCHHOM IIPOJYKIIHH OGyuaromuiicss JOIKeH BIaJeTh CIOCOOHOCTBIO HCIIONB30BAHMUS HH-
HOBAIIMOHHBIX HAHOOMOTEXHOJIOTHMH M TEXHOJOTMH T€HHOW HH)XKEHe-
HABBIKK | PUU JUIS MOBBIIICHUS 3)(DEKTUBHOCTH TEXHOJIOTHUECKIX H OHOTEXHO-
JIOTHYECKUX MPOLIECCOB TPOU3BOJICTBA U TIEPEPabOTKH CEIbCKOX035IH-
ctBenHoi nmpoaykiuu (b1.B.07, TIK-6-H.2)

2. Mecto nucuumianHbl B cTpykrype OITOIT
JucuummHa «['eHHas WHKEHEPHsI 1 HAHOOMOTEXHOJIOTHIY» OTHOCUTCS K 9acTH, (op-
MUPYEMOW y4aCTHUKaMU OOpa30BaTEIbHBIX OTHOILIECHUI OCHOBHOW Mpo¢ecCHOHAIbHOU 00-

pa3oBaTeNbHOM IpOrpaMMbl OakanaBpuara.

3. O0bém nucUMIIMHBI M BUABI Y4eOHO#l padoThI
O0beM muctuIuuHbl coctaBisieT 4 3adeTHbie equHunbl (3ET), 144 akagemMuveckux va-

ca (nanee 4acos).
JlucuunianHa u3ydaercs
- ouHas popma oOyueHus B 6 cemectpe;
- 3a04Has Gpopma oOydyeHus Ha 4 Kypce.

3.1.Pacnpenesienne 00bemMa IMCUUILIMHBI 10 BUAAM Y4eOHOH padoThl

KoanuectBo yacos

Bun yue6HO# paboThI
0 OYHOHU (popMe 0OyUeHHUS
KounrakTHasi padora (Bcero), 56
B TOM YHCJIe IPAKTHYECKasi MOAr0TOBKA
Jexyuu (J1) 18
Ipaxmuueckue 3ausmus (I13) 36
Koumpoaw camocmosmenvuoii pabomot (KCP) 2
CamocrosiTesbHasi padora ooyuawuuxcs (CP) 61
KonTpoas 27
Hrtoro 144
3.2. Pacnipenesienne yue0HOro BpeMeHH MO pa3jiesiaM U TeMaM
Ounas popma o0yueHust
B TOM 4HCIIE
KOHTaKTHas pa-
Ne Bcero Oora =
HaunmMenoBanue pa3iesioB u Tem 2
TEMBI 9acoB Cp E‘
J | I1I3 | KCP S
1 2 3 4 5 6 7 8
Paznien 1. OCHOBBI T€HHOU HHXKEHEPHH
11 BBenenune B reHHyro mHxeHepuio. OcOOCHHOCTH TeHETHYe- 2 5 i i i X
' CKOW MOoM(UKAIIMK OaKTepUH
1.2 OCHOBBI MOJICKYJISIPHON T€HETHKH 4 - 4 - - X
13 OCHOBHBIC HalPaBJICHUS U NEPCIEKTHBBI T€HHOH MHXEHEPUH 2 5 i i i «
MHUKpoopranusoB. TpaHcdopmaiust KJIETOK pacTeHUH
1.4 Briaenenne HyKJIEHHOBBIX KUCIOT 4 - 4 - - X
15 Ananmuz u wucnonp3oBanue (parmenror JHK (JHKosbix 4 ) 4 ) ) X
) TIOCJICIOBATEIILHOCTEH)




16 TpaHCreHHBIC pACTCHUS Ul LIEJeH MPaKTUYEeCKOM CENIeKIIHH. 2 5 i i i «
Tpancrennblie pacteHus i HapMaKoJIOTUU

17 [lnasmMuaHBIE BEKTOpa — CHCIHMAJbHBIC YCTPOWCTBA I 4 i 4 i i <
JIOCTaBKH M KJIOHUPOBAHHUS 1YKEPOJHBIX TCHOB

18 daroBbic U KOCMUJIHBIC BEKTOpa U CO3J[AHUC TCHOMHBIX OHO- 4 i 4 i i <
JIUOTCK

19 I'eHHas JaKTHIOCKONHS W TOJHBINH CHUKBEHC (TPOYTCHUE) 4 i 4 i i <
HYKJICOTUAHBIX nmocnenoBarensHocTedt JHK

1.10 lenetnueckas ~ TpaHcopMaiuss  JKUBOTHBIX  KJIICTOK. 2 5 i i i <
TpaHCreHHbIC JKUBOTHBIC JIJIS [IEJIeH PAKTHUCCKOM CeNIeKIUU

111 Awmmndukanus ¢pparmentoB JJTHK ¢ momomsro metona ITIIP 4 ) 4 ) ) X
(monMMepas3Ho# IEeMHOH peakiumn)

1.12 Brinenenue n ounictka reHomuoi JIHK m3 myka 2 - 2 - - X
I'enermaeckas MoguduUKanysa KIETOK YeJoBeka. [ eHeTnaeckn

1.13 | mogudumupoBannsie opranm3Mbl (IMO) wu omeHka wux 2 2 - - - X
0€30MMacHOCTH
Tpanchopmarst  apoxokeir — Saccharomyces — cerevisiae

1.14 N 2 - 2 - - X
masmuaHon JJHK

1.15 | Pectpuknusa JHK 2 - 2 - - X

1.16 | 'eHHas MHOKEHEPHS U DBOJIIOIIHS 2 2 - - - X

1.17 Brinenenne peKOMOMHAHTHOTO OelTka 2 - 2 - - X

1.18 | ®epmMeHTHI TeHHON HHXCHEPUHU 5 - - - 7 X

1.19 | KorctpynpoBanue pekomOnHaHTHRIX JJTHK 5 - - - 7 X
OmnpeneneHre HYKICOTHIHOW TOCIEAOBATSIFHOCTH (CEKBe-

1.20 4 - - - 7 X
HupoBanue) JJHK

1.21 Metonbl ktonupoBanus JJTHK 5 - - - 7 X

1.22 BBeseHHe HOBOTO T'eHa B KIIETKY 4 - - - 7 X

1.23 BBenenne reHoB B KIETKHA MIEKOITMTAFOIIINX 5 - - - 7 X

1.24 | I'eHHas MHXKEHEPUs pPAaCTCHUH 6 - - - 7 X

1.25 | OcHOBBI TeHHOH MHXKCHEPHUH 1 - - 1 - X

Pasgen 2. OCHOBBI HAHOOMOTEXHOIOTHIA

21 BBenenne B HAaHOOMOTEXHOJIOTHIO. MeTONBI U3yYCHUST HAHO- 2 5 ) ) ) <
CTPYKTYP

29 Hanouactunsl u martepuansl Ha UX OcHOBE. lIpumeHeHue 2 2 ) ) ) X
JIOCTIDKEHHI HAHOOMOTEXHOJIOTHH
[pumenenue TPUHITAIIOB caMOoCOOpPKH MIPUPOIHBIX

2.3 OMOMOJIEKYJI B HAHOTEXHOJOTMH. [lepcreKTHBBI pa3BUTHS 4 2 - - - X
HaHOOMOTEXHOJOTUH

2.4 MorekyJsIpHO-OHOIOTHYECKHE OCHOBBI HAHOOMOTEXHOJIOTHH 5 - - - 6 X

25 DKCIepUMEHTaIbHBIC AHAJTUTHYCCKHE METO/IBI 4 i i i 6 X
HaHOOMOTEXHOJOTHH

2.6 OCHOBBI HAHOOMOTEXHOJIOTHI 1 - - 1 - X
KonTtpons 27 X X X X 27
Hroro 144 18 | 36 2 61 | 27

4. CTpyKTYpa U coJepkaHue TUCUMILIMHBI, BKJIIYa0Ilee NPAKTUHYECKYI0 MOAT0TOBKY

[IpakTudeckas MOATOTOBKA MPHU peaTu3alliid y4eOHBIX MPEIMETOB, KYpCOB, JMCIIU-
IUIMH (MOJlyJiel) OpraHu3yeTcsl MyTeM NpPOBENEHUS MPAaKTHUUECKUX 3aHATHH, NMPaKTUKYMOB,
71ab0paTOPHBIX Pa0OT M HMHBIX AHAJTIOTUYHBIX BUJOB YUEOHOU NEATEIHHOCTH, MpeayCMaTpH-
BaroOux y4dacTtue O6yanOHII/IXC$[ B BBIIIOJIHCHHUU OTACIIBbHBIX 3JICMCHTOB pa60T, CBsI3aHHBIX C
Oynyiieit mpodeccuoHANbHON AESITENFHOCTHIO.

HpaKTquCKaﬂ IIOATOTOBKA MOXXET BKJIKOYATH B cebs OTACJIIBHBIC 3aHATHUS JICKIIUOHHO-
ro THIIA, KOTOPBIE MpeaycMaTpuBaloT mepefady yueOHoi MHpOopMaluu o0yJaroluMes, He-
00XOAMMOM TSl TTOCIIEAYIOMIEro BHITIOJHEHHsI paboT, CBSA3aHHBIX C Oymymier mpodeccuo-
HaJIbHOW JIESITENBHOCTBIO.

PexomenayeMbiii 00beM MPAKTHYECKON MOATOTOBKH (B MPOIIEHTaX OT KOJIMYECTBA Ya-
COB KOHTAKTHOM pa®OoThI) AJISt AUCIUILINH, PEATH3YIOIHX:

- yauBepcanbHbie komnereHuu (YK) ot 5 o 15%;

- obmenpodeccuonansubie kommnereHuu (OIK) ot 15 1o 50 %;
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- npodeccuonanbubie komrereHuu (1K) ot 20 mo 80%.

4.1. ConepxaHue TUCUUILTHHBI

Pa3nes 1. OcHOBBI reHHON HHKEHEPHH

[Ipenmer, 3a1aun, METOABI, UCTOPHSI Pa3BUTHsI FeHHOM MHxeHepuu. DepMeHThI, uc-
IIOJIB3yEMBbIE B I€HHO-UHXEeHEpHbIX HcciaenoBanusax. JIHK-nmuraser. [lomumepaser. Hyxoe-
aspl. [lonsaTus o Bekropax. Kmaccuduxanus BekTopoB (IO 00JacTH HMCIIOJIB30BaHMS, IO
IPOUCX0XkAeHHUI0, 110 cTpykType JJHK, no cnocody nogaepxanus B KJIETKe, 10 YUCILYy MOJIe-
KyJl B KJIETKE, I10 YUCIly peIIMKaTopoB). ['eHOMHbIEe OMOIMOTEKH, TPOOIEMBbl UX CO3JaHHUs,
BBIJICJICHUS M CHHTE3a I'CHOB.

Bekropsl rpamorpunarenshoit 6aktepun Escherichia coli. Crabunsnocts rubpui-
HBIX MoJIeKyn B kietkax Escherichia coli. BektopHbie cucTeMsl rpaMOTpHIIATEIBHBIX OaK-
Tepuii, He oTHOCAmMXCsA K poxay Escherichia. I'enno-umkeHepHas cucTeMa IpPaMIIOIOXKH-
TenbHBIX OakTepuit pona Bacillus. IToHsTHE 3KCIPECCHOHHBIX BEKTOPOB. DKCIIPECCHS YyKe-
POJHBIX T€HOB B 0AaKTEPUAIbHBIX KJIETKAaX. DKCIPECCHs MPOKAPUOTUUECKUX U yKapuOTHYe-
CKUX T€HOB.

Tpancdopmarus 1poxokeil. DKcrpeccuss YyyKepoIHbIX M€HOB B KIIETKaX JIPOAOKEH.
DKcrpeccusi MPOKAPHOTHUECKUX T€HOB M T€HOB JKUBOTHBIX. KOHCTpyHpoBaHUE MPOAYICH-
TOB OMOJIOIMYECKH AKTUBHBIX COECJUHEHUH ((hepMEHTOB, BUTAMHUHOB, TOPMOHOB), JIEKap-
CTBEHHBIX IpenapaToB (aHTHOMOTHUKOB, BAKIMH, CBIBOPOTOK, BEICOKOCTICU(UIHBIX aHTUTEI
u ap.).

ArpoOakrepuanbueie  Tpancopmupyromme ¢aktopsl. Tpanchopmanus myTEM
tpancpexuun JJHK Orpanuuenue cuctembl TpaHCQOpPMALUU C MOMOIIbIO arpoOakTepHii.
Tpancdopmanust pacTUTENFHBIX TPOTOIUIACTOB M30IHMpoBaHHON BekTopHoii JJHK. Dkcnpec-
CHsl UyXKEPOJIHBIX I'€HOB B KJIETKAaX pPacTeHUH.

OcHOBHBIE HaNpaBJIeHHUS M MPOOJIEMBI TpaHCTeHe3a pacTeHui. [1oBbIIeHNe TPOayK-
TUBHOCTH pacTeHUH. Perynsius cpokoB co3peBaHus. Y CTOMYMBOCTh K repOMLIUAaM, mopa-
JKEHUSIM HAaCEeKOMBIMHU, K MH(EKIUAM (BUPYCHBIMH, OaKTepHaAIbHBIM, TPUOKOBBIM), OMOTH-
YeCKUM W aOMOTHUYECKHUM cTpeccaM. TpaHCreHHblE JEeKOpaTUBHbIE pacTeHus. Pacrenus-
MPOIYIIEHTHI PEKOMOMHAHTHBIX OEITKOB, pEKOMOMHAHTHBIX AHTUTE, BAKIIHH.

I'eHHas WHXXeHepHUs KyJIbTHBHPYEMBIX KJIeTOK MiekonuTatromux. Beenenne JIHK
BUpYCcOB, Tazmua u gparmentoB JIHK. BekTopHble cucTtemMbl Ha OCHOBE BHPYCOB >KUBOT-
HbIx (SV40, IManumiomsl Obika, aIeHOBHPYCHI, BUPYCHI ceMeiicTBa Herpes viridae, nokceu-
pychl, peTpoBUpychl). BBeieHHe reHOB B 3apOJIbIILIEBbIE KIETKH. DKCIpeccus Uy>KepoaHON
JHK.

OcHOBHBIC HaNpaBJIeHUS TeHHOW MOAM(DUKAIINY KUBOTHBIX. I3MeHeHne oOMeHa Be-
mectB. Co3jaHue MpOoayLEeHTOB OMOJIOTHYECKH aKTHUBHBIX BemlecTB. [loBbIlIeHHE MPOIyK-
TUBHOCTH JKUBOTHBIX Y CTOWYMBOCTH K HH()EKIIMOHHBIM 3a00JICBAaHUSIM.

Metonst BBenenus uyxepoanoit JJHK B kietku uenoBeka. ['eHeTndeckue 601e3HU
yeJioBeKa U TeHHas Tepanus. [Ipo6ieMbl reHHoM Tepanuu yenoBeka.

OO6mume mpasuna nposepku 6e3onmacHoctu ['MO. IlumeBast u sKosoruveckas 6es-
OMACHOCTh. J{MCKYCCHOHHBIE acleKThl. TpaHcreHes B MpHUpPOJAE. DBOJIOLUOHHBIE ACHEKTHI
TOPU30HTAJIBHOTO NEPEHOCA TEHOB.

Paspnen 2. OCHOBBI HAHOOMOTEXHOJIOTH I

HanoGunoTtexHoorus Kak HaykKa, ee 11eb U 3a7a4uH, CBsI3b C IPYTUMHU Haykamu. Teo-
peTndeckas ¥ NpaKTH4YecKas 3HAYMMOCTh HAaHOOMOTeXHOJOoruH. KpaTkasi HCTOpHS CTaHOB-
JICHUs JAHHOTO HAYYHOT'O HaIlpaBJICHHUS.

Mopdomnoruueckue MeToipl UCCIEI0BaHUSA HAHOCTPYKTYpP. AHATUTUYECKHE METOAbI
UCCIIeIOBaHUS HAHOCTPYKTYP. [IpenapaTHBHBIE METO/IBI MCCIIEAOBAHMS HAHOCTPYKTYD.

PaznooOpasue Hanowactuil. OU3MKO-XMMHYECKUE CBOMCTBA HamOoJiee pacmpocTpa-
HEHHBIX HaHouacTull. Vcrnonb3oBanue QymiepeHoB U HaHOTPYOOK. CBsI3b CTPYKTYPBI HAaHO-
YacTHII ¢ MX Onosorunyeckumu ddexramu in vivo u in vitro.



OcoOeHHOCTH CTPOCHHUST OMOMOJIEKYN. benku: cTpykTypHO-(YHKIIMOHAIbHAS Xapak-
TepucThka. Moaudukanus npupoaHsix 6enkoB. HMckyccTBenHble 6enku. Bo3MoxkHOCTH HC-
MOJIb30BaHUs OENKOB JJIsl pelIeHHs] HEeKOTOPBIX 33/1a4 HaHOTeXHosoruu. Hanomartepuasnsl Ha
OCHOBE TENTHA0B (TIETITHAHBIE HAHOTPYOKH, chepruecKre CTpyKTyphl). S-cion. @uOpuuisp-
Hasi MeTayun3anus. OCHOBHbIE MPUHIUIIBI CTPYKTYPbI EPMEHTOB U OCOOCHHOCTH (pepMEHTa-
TUBHOTO KaTanu3a. MOJIGKYJSIDHBIM NW3aiiH U W3MEHEHWe crenuuaHocTd (HepMEeHTOB —
HAaHOTEXHOJOTUYECKHE 33J]a4yd U IEPCHEKTUBBL. YTJIEBOAbl. BO3MOXHOCTh HCIOJIB30BAHUS
NOJICaxapua0B B KauecTBe HaHoOumomarepuanoB. Jlunuasl. HanocTpykTypsl, oOpa3yembie
aunuaaMu (MOHOCIIOM, MULIEIUIBI, JTUIOCOMBI), NMEPCIEKTUBHOCTD Ui Leed HaHOTEXHOJO-
run. JIHK, nepcriekTMBHOCTH [yt 1ieeil HaHoTexHonoruu. [Iporeccel camocOOpku U camo-
opranuzanuu B Ouosoruu. [IpuHIMH nepapxudHocTH Mpu cOopke 6rnoHaHomamuH. Camoop-
ranu3anust GochorunuIHbIX MeMOpaH, BUPYCcOB. buonornyeckue HaHOCTPYKTYpHI, 00pa3y-
IOIIKecs MyTeM caMOCOOpKH (ammIouHble (GUOPHILIBI). DKCIEpUMEHTAIbHBIC aHAUTHYE-
CKH€ METO/Ibl HAHOOUOTEXHOJIOTUU

HanouacTuiisl kak JiekapcTBEHHbIE cpeAcTBa. HaHOIUMarHOCTUKYMBbI Ha OCHOBE OHMO-
CCHCOPOB U (IYOpPECHEHTHBIX HaHodacTUIl. MMMyHOTOKCHHBI. HanooOomouku. YacTtHbie
CIIy4ad yCIEeITHOro (papMaKoJIOrMuecKoro MpuMeHeHUsl HaHovYacTull. [IpuMeHeHne HaHOTeX-
HOJIOTH B CEJIbCKOM XO3SHCTBE, NMPH OYMCTKE CTOYHBIX BOJ (HAHOCTPYKTYpPHI cepedpa u
HAHOTIOPUCTHIE MOJIUMEPHI B OUHUCTKE BOJIbI)

Hanorexnosnorus u TkaneBas uHxenepusi. KoncrpyupoBanue Tkaneir Mmosra. bynyiee
HaHOOMOTeXHONorn4Yeckoi peBomtonnn. Hano6uobezonacHocTs. [lpobnemMsl cepTudukanum
Y OLIEHKH 0€30IaCHOCTU MPUMEHEHUSI HAaHOMAaTepUaJIoB

4.2. Conep:xanue JeKIUii
Ounas ¢popma o0y4eHus1

Ob6Bvem
Ne . IIpakTuueckas
Kparkoe copepxanue JeKIui (akap.
/i MOATOTOBKA
9acoB)

BBeienne B reHHyI0 WEKeHepuio. IIpeaMer, 3amadud, METOIBI, MCTOPHS
pasBUTHS TEHHOW WHXeHepud. DepMeHTHI, WCIONB3yeMble B TEHHO-
HEYKEHEPHBIX MCccenoBanusax. OCOOEHHOCTH MeHETHYECKOH MOIU(BHKAIIN
1 Gakrepuii. Bektopsl rpamoTpunatensHoii 6aktepun Escherichia coli. Bek- 2 +
TOPHBIC CHCTEMBI IPAMOTPHIIATENBHBIX OAKTEPHUil, HE OTHOCSIIUXCSA K POLY
Escherichia. T'enno-umxeHepHas cucTeMa TPaMIIOIOKHTEIBHBIX OaKTepuit
poxaa Bacillus

OCHOBHBIE HaNpaBJICHUS U MEPCIEKTUBB T€HHOW WH)XEHEPUH MHKpPOOpPTa-
HU3MOB. [IOHATHE SKCIPECCHOHHBIX BEKTOPOB. DKCIIPECCHS UY>KEPOIHBIX
TeHOB B OaKTepHAJBbHBIX KJIETKaX. DKCIPECCHs MPOKapHOTHYECKUX U JyKa-
proTHYecKux reHoB. TpaHchopmarys ApoxKend. DKCIIPECCHs TyKEPOIHBIX
2 TeHOB B KJIETKax Jpoxokei. TpaHchopmaius KieTok pacTeHni. ArpoOak-
TepuajbHble TpaHchopmupyrommue (akropsl. Tpanchopmanms ImmyTéM
tpaHcdekuu JJHK Orpanudenue cuctemsl TpaHcopManuy ¢ MOMOIIBIO
arpobakrepuil. TpaHchOpManus pacTUTEIBHBIX IMPOTOILIACTOB H30JIHMPO-
BaHHOH BekTtopHOW JIHK. Dkcnpeccus dykepoaHBIX T€HOB B KJIETKaX pac-
TEHHUH

TpancreHHple pacTeHHs IS Ieliell MpakTHUecKod cenekiuu. OCHOBHBIC
HampaBleHUs W TpoOieMbl TpaHCreHe3a pacTeHHd. [loBwImeHue
MIPOAYKTUBHOCTH pacTeHuil. Perynsanus CPOKOB CO3pEBaHMs.
3 YcToiunBOCTh K TepOuIHIaM, MOPaKeHMSIM HACEKOMBIMH, K HHQEKITUIM
(BUpYyCHBIMH, OaxkTepHambHBIM,  T'PHOKOBBIM), OMOTHYECKUM U
abuoTnyeckuM  crpeccaM. TpaHCreHHbIE JEKOpaTHBHBIE  PacTCHHMS.
Tpancrennble pacteHuss JUis  (apMakoJoruu. PacTeHHs-IIPOAYLEHTHI
PEKOMOMHAHTHBIX OEJIKOB, pEeKOMOWHAHTHBIX aHTUTE, BAKIIMH

I'enernueckas TpaHchopMalys >KUBOTHBIX KICTOK. ['€HHas WHXXCHEpHUs
KyJIbTHUBUPYEMBIX KJleToK wmiekonutatomux. Bseaenune JJHK Bupycos,
4 wiasmug 1 pparmentoB JJHK. BekTopHble cucTeMBl Ha OCHOBE BHUPYCOB 2 +
KUBOTHBIX (SV40, IMamwuiomMsl ObIKa, aIeHOBHPYCHI, BUPYCHI CEMEHCTBA
Herpes viridae, moKcBUpPYCHl, pPETPOBHPYCHI). BBeleHHe T€HOB B
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3apoJIbIIEBIE KIETKU. DKcnpeccus uysxkepoanoit JTHK.

TpaHcreHHbIE KUBOTHBIC ISl eIl MpakTHYecKoil cenekuun. OCHOBHbBIE
HanpaBjeHUss TEHHOW MOIM(UKALUK >KUBOTHBIX. l3MeHeHHMe oOMeHa
BemecTB. Co3gaHMe NPOAYLIEHTOB OHOJIOTMYECKH AaKTHBHBIX BEIIECTB.
IloBbiIEHNE IPOIYKTUBHOCTH JKUBOTHBIX VYcToiunBoCcTh K
WHQEKIIMOHHBIM 3a00eBaHUsAM. | eHeTHdeckass MOAUGUKAINA KIETOK
yenoBeka. Mertonpl BBeneHus uyxepoaHoil JJHK B kierku uenoBeka.
I'enernueckue OoJne3HHM denmoBeKa W TeHHas Tepamus. [Ipobiemsl reHHOMH
Tepamuu 4yenoBeka. | eHeTndeckn MoauduitupoBannaeie opranusmMsl (IMO)
u omeHka mx Oe3omacHocTH. OOmue TpaBWiIa MPOBEPKH O€30IMacHOCTH
I'MO. TIlumeBas u 3Kojoruyeckass 0e30mMacHOCTb. JIUCKyCCHOHHBIE
ACTIEKTBI.

I'ennas HWHXXCHEPHUS U 3BOJIIOLUA. TpchreHe3 B IIpUpoJaec. 3BOJ'HOIII/IOHHI)IC
ACIICKThI TOPHU30HTAJIbHOT'O IIEPEHOCA TCHOB

BBenenue B HaHOOMOTEeXHONOTHIO. HaHOOMOTEXHONIOTHS Kak Hayka, ee
LeNb U 33Ja4M, CBA3b C JPYTUMH HaykaMH. TeopeTudeckas U NMpakTHye-
CKasl 3HaYMMOCTh HaHOOMOTeXHOJOorMH. Kparkas MCTOpHS CTaHOBJICHHS
JTAHHOTO HAy4YHOI'O HampaBiieHUA. MeToIbl H3y4eHHs HaHOCTPYKTYP.
Mopdosoruyeckne METOIBI HCCIEIOBAHUS HAHOCTPYKTYp. AHAIUTHUE-
CKHE METOJbl HCCIENOBAHMS HAHOCTPYKTyp. IIpemapaTuBHBIE METOJBI
UCCIIEI0OBAHMsL HAHOCTPYKTYP

Hanowactumnpsl m marepuansl Ha WX OCHOBe. PazHooOpaswe HaHOYACTHIL.
OM3UKO-XUMUYECKUE CBOWCTBA HANOOIee PacIpOCTPAaHEHHBIX HAHOYACTHII.
Ucnonp3oBanne  QymiepeHOB W HaHOTPYOOK. CBS3p  CTPYKTYpHI
HAHOYACTHI C WX Ouomormueckumu 3dpdektamu in vivo u in Vitro.
[lpumeHeHnEe NPUHOMIIOB CaMOCOOPKM IPUPOIHBIX OHOMOJIEKYJI B
HaHOTeXHOJOruA.  OCOOCHHOCTH  CTpOCHHUS  OHOMOJICKYJ.  benku:
CTPYKTYPHO-(DYHKI[HOHAJIbHAS XapaKTepUCTHKA. Moaudukanus
MPUPOIHBIX 0enKoB. HckyccTBeHHbIE OeKH. BosmoskHOCTH
UCIIONIb30BaHMs OEJIKOB JUIS PELICHHs] HEKOTOPBIX 3a/1a4 HAHOTEXHOJIOTHH. .
Bo3moxkHOCTB HCTIOJI30BAHUS MOJTUCaXapuI0B B KadecTBe
HaHoOWoMmarepuanoB. Jlumuael. HaHOCTPYKTYpHI, 00pasyemble JTHIHIAMHI
(MOHOCJIOM, MUIEUIBI, JIUIIOCOMBI), TEPCHEKTHBHOCTh IS IeJeit
HaHoTexHonoruu. JHK, mepcnexkTuBHOCTH 1751 Lened HaHOTEXHOJIOTHMH.
IIpomeccer camocOopku M camoopraHuzamuu B Owonormu. [IpwHIWH
HEePapPXUYHOCTH MPH cOOpKEe OMOHAHOMAIITHH

[IpruMeHeHHe MOCTIKEHUH HaHOOWOTEXHOJIOTHH. HaHodacTHIBEI —Kak
JieKapCTBEHHBIE CpeicTBa. HaHOAMAarHOCTUKYMBI Ha OCHOBE OMOCEHCOPOB U
(dbnyopecuieHTHBIX ~ HaHo4acTHl. VMMyHOTOKCHMHBL.  HaHO000OM0YKH.
YacTHble Cciydyad  yCIEIIHOTO  (hapMaKOJOTHYECKOTO  IPUMEHEHUs
HaHovacTull. [IpuMeHeHre HAaHOTEXHOJIOTUH B CEJIbCKOM XO34WCTBE, IPU
OYHCTKE CTOYHBIX BOJ. llepcrmekTuBbl pa3BUTHS HAHOOWOTEXHOJIOTHUH.
Hanotexnonoruss u TkaHeBas uHXeHepus. KoHCTpyuMpoBaHME TKaHeH
Mo3ra. byayniee HAaHOOMOTEXHOJIOTHYSCKOW PEBOIIFOLIUHI

HUTOrIO:

18

30%

4.3. Coaep:xanue JJaGOpaTOPHBIX 3aHATHI
[TpakTHueckue 3aHsTHS HE TIPETyCMOTPEHBI.

4.4. Copep:xanue NPaKTHYECKHUX 3aHATHI
Ounasi popma 00yueHus

n/m

HaunmeHoBaHus pakTHUECKUX 3aHATUN

[IpakTrueckas
MOATrOTOBKA

OCHOBBI MOJIEKYJISIPHON T€HETUKU

+

Brigenenue HYKJICUMHOBBIX KHUCJIOT

+

Ananus u HCIIOJIb30BAHHE (hparMeHTOB JHK (IHKoBbIX
MOCIEI0BATENbHOCTEN)

Al W N

HJIa3MI/I,HHLIC BCKTOpa — CHCHUAJIbHBIC YCTpoﬁCTBa JJId AJOCTaBKH U
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KIIOHUPOBAHUS Uy KEPOJIHBIX T€HOB

5 ®daroBple 1 KOCMHUAHBIE BEKTOPA M CO3/IaHNE TCHOMHBIX OHOINOTEK 4 +

6 I'eHHast MAKTUIOCKOIHUS W TOJIHBIA CHKBEHC (MPOYTCHUE) HYKICOTHIHBIX 4 +
nocnenosarenbHocTel JTHK

7 Ammmndukanus ~ pparmentoB  JJHK ¢ momompro Meroma TP 4 +
(mosMMepa3HOM LEMHOM peakIuu)

8 Brinenenue u ounictka reHomuoit JIHK u3 myka 2 +

9 | Tpancdopmanus gpoxokeir Saccharomyces cerevisiae mmasmugaoit JJHK 2 +

10 | Pectpukuusa JTHK 2 +

11 | Beimenenue peKOMOMHAHTHOTO Oenka 2 +

NTOI'O: 36 45%

4.5. Buabl U coiep;KaHue CAMOCTOSITEJILHOI padoThl 00y4aromMXcst
4.5.1. Buabl caMoCTOSITeJIbHOI padoThl 00y4AOIIMXCS

KonmuecTBo yacos
Buel caMocTosATeN HOH padoThl 00yYarOIIUXCs 10 0uHOM (opMe
o0OyueHus
[oAroToBKa K ONpocy Ha MPAKTHYESCKOM 3aHATHH 9
[oAroToBKAa K TECTHPOBAHHIO 8
[oaroToBKa K KOHTPOJIBHOH paboTe Mo paszieny TUCLHILIHHBI 8
CaMocCTOSITeNIbHOE H3YUCHHUE OT/ISIIbHBIX TEM U BOIIPOCOB 36
Hroro 61

4.5.2. CoaeprxkaHue caMOCTOSATEJIbHOI padoThl 00yYaKOIIMXCS

. KommaectBo yacos
i HammeHoBaHme TeM U BOIIPOCOB 110 04HOH opme
0o0yUeHUS

1 ®DepMeHTH TeHHOW WHKSHEPUH 7

2 Konctpynposanne pekomOuHanTHEIX JJHK 7

3 Omnpenenenne HYKJICOTHTHOH TOCTIeIOBATEIEHOCTH 7
(cexsenuposanme) JJHK

4 Metoap! kmorupoBanus JJHK 7

5 BBeneHrie HOBOTO IreHa B KIETKY 7

6 BBeneHre reHOB B KJIETKH MJIEKOIUTAOLIUX 7

7 I'enHas HHXEHEpUs pacTeHUN 7

8 MoJIeKyJISIpHO-OMOIOTHYECKHE OCHOBBI HAHOOMOTEXHOJIOTHU 6

9 DKCIepUMeHTAIbHbIC aHAJIMTHYECKHE METO/1bl HAHOOMOTEXHOJIOTHU 6
Hroro 61

5. YueOHO-MeTOIHYECKOE 00ecTieYeHre CAMOCTOSITeJIbHOH padoThl 00y4aommxcs o
AUCHUILINHE

Y4eOHo-MeTonuuecKrue pa3padoTku umeroTcss B Hayunoii 6ubnuorexke ®I'bOY BO
OxnO-Ypanbckuii 'AY:

1. Hepxo, M.A. I'enHast uHXEHEpHUsT U HAHOOMOTEXHOJIOTHH [DIIEKTPOHHEIN pecypc]:
METOJMYECKHE YyKa3aHUs K MPAKTUYECKUM 3aHATUSAM Ul OOyYarolIMXCs MO HalpaBiICHUIO
noarotoBku: 35.03.07 TexHomorusi MpoOU3BOJACTBA U IMEpepabOTKH CeNbCKOXO03SHCTBEHHON
NPOAYKIMH, Tpoduiib BHOTEXHOIOTHS MPOU3BOACTBA U MEPEPadOTKH CETbCKOX03SHCTBEHHOM
IPOAYKIMH, YPOBEHb BBICIIEr0 0Opa3zoBaHus OakanaBpuar, ¢popma oOydeHus: ouHas / M.A.
Hepxo, M.B. EmuceenxoBa — Tpowurk: FOxHo-Ypansckuiit ['AY, 2021. — 96 c. — Pexum no-
cTyna: https://edu.sursau.ru/course/view.php?id=7796;
http://nb.sursau.ru:8080/localdocs/ivm/01771.pdf

2. lepxo, M.A. I'eHHas uHX)eHEepUs U HAHOOUOTEXHOJIOTUU [ DIEKTPOHHBIN pecypc] :
METOAMYECKHE PEKOMEHIAIMH 110 OPTaHU3alMK CAMOCTOSTEIbHON paboThl Ul 00yJaroIuX-
sl 10 HarpaBJieHUI0 MoAroToBKH: 35.03.07 TexHoIOTHs IPOU3BOJCTBA M NIEPEPaOOTKU Cellb-
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https://edu.sursau.ru/course/view.php?id=7796
https://edu.sursau.ru/course/view.php?id=7796
http://nb.sursau.ru:8080/localdocs/ivm/01771.pdf

CKOXO3SMCTBEHHOW MPOAYKIIMU, Tpoduib BHOTEXHOMOTHS TPOU3BOACTBA M TEpepabOTKH
CeNIbCKOXO03SHCTBEHHOM MPOIYKIIMH, YPOBEHb BHICIIETO 0Opa3oBaHusi — OakanaBpuar, Gpopma
obyuenusi: ounas / MA. Jlepxo, M.B. EmnceenkoBa — Tpowunk: HOxuo-Ypanbckuiit 'AY,
2021. — 77 c¢. — Pexum gocrtyma: https://edu.sursau.ru/course/view.php?id=7796;
http://nb.sursau.ru:8080/localdocs/ivm/01770.pdf

3. depxo, M.A. I'enHas uH)XeHepusi 1 HAHOOMOTEXHOJIOTUH [ DIEKTPOHHBIN pecypc]:
METOJMYECKHE YKa3aHHUs K MPAKTUYECKUM 3aHATHSAM JJI1 00YyYaroIIMXCs MO HAaIMpPaBJICHUIO
noarotoBku: 35.03.07 TexHomorusi mMpoM3BOJACTBA U IMEpepabOTKH CEeNbCKOXO03HCTBEHHOM
npoayKuuu, npoduiis bruotexHonorust npon3BoACTBa U MEPEPabOTKH CENbCKOX035IIICTBEHHON
IPOAYKIMH, YPOBEHb BHICIIETO 00pa3oBaHus OakanaBpuar, popma oOydeHus: 3aounas / M.A.
Hepxo, M.B. EmuceenxoBa — Tpowurik: OxHo-Ypansckuii 'AY, 2022. — 40 c. — Pexum g0-
cryma: https://edu.sursau.ru/course/view.php?id=7796;

4. lepxo, M.A. I'enHast nHXeHeprs 1 HAHOOMOTEXHOJIOIUU [DIEKTPOHHBIN pecypc] :
METOJIMYECKIE PEKOMEH/IAllMU 110 OPTaHU3alluKd CAMOCTOATEIbLHOM PadOoThI ISl 00yJaromnX-
cs mo HampasieHuto noarotoBku: 35.03.07 TexHonorust mpou3BOJICTBA U NEPepabOTKH Celb-
CKOXO3SIICTBEHHOUM MpOoAayKIuK, Npoduiab buoTexHomorus mpousBoJCTBA U TepepaboTKU
CeNIbCKOXO03SHCTBEHHOM MPOIYKIIMH, YPOBEHb BHICIIETO 00pa3oBaHusi — OakanxaBpuar, Gpopma
oOyuenus: 3aounas / MA. Jlepxo, M.B. EnuceenkoBa — Tpounik: KOxxno-Ypanbsckuit ['AY,
2022. — 73 c. — Pexxum noctyna: https://edu.sursau.ru/course/view.php?id=7796;

6. @oH OLIEHOYHBIX CPEACTB ISl MPOBEJEHUS MPOMEKYTOUYHOM aTTecTalun 00y4aro-
IIUXCA M0 TUCHMUILINHE
Jl7is ycTaHOBJIEHHsI COOTBETCTBUS YPOBHSI MOJTOTOBKU OOydaromuxcs TpeOoBaHUSM
®I'OC BO pazpabotan (poH OLIEHOYHBIX CPEJCTB /I TEKYIIETO KOHTPOJISI YCTIEBAEMOCTH U
MPOBEJCHUS TPOMEKYTOUHOM aTTecTalliu 00yJaroIuXCs o AuciuIuinHe. GOHIT OIIEHOYHBIX
CpeAcCTB npencTasieH B [Ipunoxenun.

7. OcHOBHASI U IONIOJTHUTEIbHAS y4eOHas JIUTepPaTypa, He00X0AMMas 1J1s1 0CBOEHHUS
AUCHUITHHBI
OcHoBHasl U JOTIOTHUTENbHAS yueOHas nuteparypa uMmeercs B Hayunoit  Oubnnotexe
U 3JIEKTPOHHOM MH(popMannoHHO-o0pa3oBarenbHoil cpene PI'BOY BO HOxHo-Ypanbekuii
rAY.

OcHoBHas:

1. Hanobuotexnomorus : yueoHnoe mocodue / A. FO. Ilpocekos, JI. C. Ipmutiok, O. B.
Kosnosa, H. B. Uzrapeimesa. — Kemeposo : KemI'Y, 2016. — 204 c¢. — ISBN 978-5-89289-
930-7. — Tekcr : amekTpoHHBIN // JlaHb : 3nMeKTpoHHO-OMOMMOTeYHast cucrema. — URL:
https://e.lanbook.com/book/99583 (nmata obpamienus: 01.05.2022). — Pexxum noctyma: amis
aBTOPH3. NIOJIb30BATEIICH.

2. SIkynos, T. P. MonexymsipHas 6uotexHosnorus : yueOHuk it By3os / T. P. SIkymos,
T. X. ®anzoB. — 3-¢ u3j., crep. — Cankr-IlerepOypr : Jlanp, 2021. — 160 ¢. — ISBN 978-
5-8114-8733-2. — TekcT : 31MeKTpOHHBIH // JIaHb : 3JeKTpPOHHO-OMOIMOTeYHas! CUCTeMa. —
URL: https://e.lanbook.com/book/179623 (nata obpamenus: 01.05.2022). — Pexum nocTy-
na: JUIst aBTOPHU3. TOJIb30BaTeNeH.

3. I'eneruka : yue6Huk 11t By3os / H. M. Makpymun, FO. B. Ilnyrataps, E. M. Mak-
pyuHa [u ap.] ; moa pemakuuei 1. c.-X. H. [u ap.]. — 3-e u3A., nepepad. u gon. — CaHKT-
[TerepOypr : Jlanb, 2021. — 432 ¢. — ISBN 978-5-8114-8097-5. — TekcT : aeKTpoHHbIH //
Jlanp : anmexTpoHHO-OMOMMoTeuHas cucrema. — URL: https://e.lanbook.com/book/177828
(mara obpamenus: 01.05.2022). — PexxuM goctyna: Jyisi aBTOPU3. MOJTb30BaTEICH.

JlonoJiHUTeIbHAS JUTepaTypa
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1. Koneman, . Harnsgaas 6uoxumus : cnpaBounuk / S1. Komeman, K. -. Pém ; mepe-
BoJ ¢ anrnuiickoro T. I1. MocomnoBoii. — 6-e n3a. — Mocksa : Jlaboparopust 3nanuii, 2019.
— 514 ¢. — ISBN 978-5-00101-645-8. — Texkct : anexkTpoHHBIN // JlaHb : 3JIEKTpPOHHO-
oubnuoreunas cucrema. — URL: https://e.lanbook.com/book/121226 (mata oOparieHus:
01.05.2022). — PexuM gocTyma: Juis aBTOPH3. MOJIb30BATENICH.

2. Mumianus, FO. @. BHOTEeXHOIOTHS pallMOHATBHOMN MepepabOTKU KUBOTHOTO CHIPHS
: yueOHoe mocobue s By30B / 0. @. Mumanun. — 3-¢ u3z., crep. — Cankr-IlerepOypr :
Jlans, 2021. — 720 ¢. — ISBN 978-5-8114-8337-2. — TekcT : anekrponHbii // Jlanb : dmek-
TpoHHO-OnOmmoreunas cucrema. — URL: https://e.lanbook.com/book/175152 (nara obpare-
Hus: 01.05.2022). — Pexum goctyna: [uist aBTOpU3. MOJIb30BaTEIECH.

3. [IpombineHHas OMOTeXHOIOTHUS : yaeOHoe nmocobue / cocraputenu B. M. besrun
[u 1p.]. — Kypck : Kypekas TCXA, 2017. — 116 c. — Texkcr : anekrponHsli // Jlanb : smek-
TpoHHO-OnOmmoreunas cucrema. — URL: https://e.lanbook.com/book/134849 (nara obpare-
Hus: 01.05.2022). — Pexum goctyna: 1uist aBTOpU3. MOJIb30BaTEIEH.

8. Pecypcsl MH(pOPMALMOHHO-TEJIeKOMMYHHKANIMOHHOI ceTn « AHTEepHET», He00X0AU-
Mble /ISl 0CBOEHUS THCIHUILTHHBI
1. EnuHOe OKHO JocTyma K y4eOHO-METOAMYECKIM pa3paboTkaM https://toypray.pd
2. OBC «Jlanb» http://e.lanbook.com
3. Yuusepcurerckas oudmroreka ONLINE http://biblioclub.ru

9. MeToauyecKkue yKazaHUs 1Jisl 00y4ar0IHUXCS 110 OCBOCHUIO TMCIUIITTHHBI

VY4ebHo-MeToIMuecKre pa3paboTku umerorcs B HayuHoil Oubimoreke u 351eKTpOHHOM
uHpopMannoHHO-00pa3oBarenbHoi cpene PIBOY BO HOxuo-Ypansckuit [AY.

9.1. lepxo, M.A. I'enHas MH)XeHEepUsi 1 HAHOOMOTEXHOJIOTUH [ DIEKTPOHHBIN pecypc]:
METOJMYECKHE YKa3aHHUs K MPaKTUYECKUM 3aHATHSAM JJI1 0OYyYaroIMXCsl MO HaIpaBJICHUIO
noarotoBku: 35.03.07 TexHoOrUsl MPOU3BOJACTBA U IMEPepabOTKH CEIbCKOXO035HCTBEHHON
NPOAYKIMH, POl BUOTEXHONIOTHS MPOU3BOACTBA U NMEPEPAOOTKH CENbCKOX03SIIICTBEHHON
IPOAYKIMH, YPOBEHb BbICIIEr0 0Opa3oBaHus OakanaBpuar, ¢popma oOydeHus: ouHas / M.A.
Hepxo, M.B. EnuceenxoBa — Tpourtik: OxHo-Ypansckuii ['AY, 2021. — 96 c. — Pexum a0-
cTyna: https://edu.sursau.ru/course/view.php?id=7796;
http://nb.sursau.ru:8080/localdocs/ivm/01771.pdf

9.2. lepxo, M.A. I'eHHas uH>XeHEpHsI 1 HAHOOMOTEXHOJIOTUHU [DIIEKTPOHHBIN pecypc]
. METOAMYECKHE PEKOMEHJALMU 10 OpraHU3allMl CaMOCTOSTENbHOM paboThl g 00yuaro-
IIMXCS TI0 HampaBjeHUto MoAroToBku: 35.03.07 TexHosorusi MpoOU3BOACTBA U NEPEepabOTKU
CEJIbCKOXO035HCTBEHHOU MPOIYKINH, TPOPHIb BHOTEXHOIOTHS TPOU3BOACTBA U NEPEPabOTKH
CeNIbCKOXO035HCTBEHHOM MPOIYKIIMH, YPOBEHb BhHICIIET0 0Opa3oBaHusi — OakanxaBpuar, Gpopma
oOyuenus: ouynass / MA. Jlepxo, M.B. EnnceenkoBa — Tpounk: IOxuo-Ypanbckuit ['AY,
2021. — 77 c¢. — Pexum pocrynma: https://edu.sursau.ru/course/view.php?id=7796;
http://nb.sursau.ru:8080/localdocs/ivm/01770.pdf

9.3. Jlepxo, M. A. I'enHast uH)XeHEepHUsI U HAHOOMOTEXHOJIOTHH [ DIIEKTPOHHEIN pecypc]:
METOJMYECKHE YyKa3aHHUs K MPaKTUYECKUM 3aHATHSAM JJI1 00YyYaroIMXCs MO HaIpaBJICHUIO
noarotoBku: 35.03.07 TexHoMOTUS MPOU3BOJACTBA U IMEpepabOTKH CEIbCKOXO035HCTBEHHON
NPOAYKIMH, Tpodusib bruoTexHonorus mpon3BoACTBa U MepepabOTKH CeTbCKOX03HCTBEHHOM
IPOAYKIMH, YPOBEHb BhICIIET0 00pa3oBaHus OakanaBpHar, popma o0ydeHus: 3aouHas / M.A.
Hepxo, M.B. EnnceenxoBa — Tpounk: FOxuo-Ypansckuit [AY, 2022. — 40 c. — Pexxum no-
cryma: https://edu.sursau.ru/course/view.php?id=7796;

9.4. lepxo, M.A. I'eHHas uHXEHEPHS U HAHOOMOTEXHOJIOTUU [DIEKTPOHHBINA pecypc]
. METOJIUYECKHE PEKOMEHJAIIMH 10 OPraHU3alMH CAMOCTOSTEIBHON paboThl Ui 00ydaro-
IIUXCs TI0 HarpasiieHHuto moaroToBku: 35.03.07 TexHomoTHs MPOU3BOJACTBA U MEpepadOTKH
CeNIbCKOXO03HCTBEHHOM MPOAYKIIMH, poduis BroTexHomorust mpous3BoCcTBa U epepadoTKU
CEIBCKOX035HCTBEHHOM MPOIYKIIMH, YPOBEHb BBICIIETO 0Opa3oBaHMs — OakanaBpuar, (popma
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obyuenus: 3aounas / MA. Jlepxo, M.B. EmuceenxoBa — Tpowurk: FOxno-Ypanbckuit 'AY,
2022. — 73 c. — Pexxum noctyna: https://edu.sursau.ru/course/view.php?id=7796;

10. UndopmanuoHHbIe TEXHOJIOTHH, HCIOJIb3yeMble IIPH OCyLIeCTBJIeHUU 00pa3oBa-
TeJbHOI'0 NpoLecca Mo JUCHUILINHE, BKJIOYAs NepevyeHb NPOrpaMMHOIo odecriedyeHus U
HH(OPMAINMOHHBIX CIPABOYHBIX CHCTEM

B Hayunoii OubinoTexke ¢ TepMUHAJIBHBIX CTAHIMM MpeaocTaBisieTcs JOCTYI K 6a3zam
JTAHHBIX:

— HCC Texakcnept: «ba3oBble HOpMATUBHBIE TOKYMEHTBI», «DJIEKTPO3HEPIETUKAY,
«Qxonorus. [Tpod»;

— OneKTpoHHbI  Karajor MHcTuTyTa  BeTepUMHApHOW  MEIULMHBI -
http://nb.sursau.ru:8080/cgi/zgate.exe?Init+IVM_rusl.xml,simpl_IVM1.xsl+rus.

[Tporpammuoe obecrieueHue:

- JUTs TecTUpoBaHus 3HaHui oOyuatomuxcst My Test XPRo 11.0

- oniepanonnas cuctema Windows 10 Home Single Languagel.0.63.71

- oducHbIi maket npuinokenuit Microsoft Office Std 2019 RUS OLP NL Acdmc

- aHTUBUPYCHOE TporpamMmHoe obecnieuenne Kaspersky Endpoint Security

- U1 apToMaTu3anuu ydyebnoro nporecca 1C: Yuusepcurer [IPOO 2.

11. MaTepuajibHO-TeXHHYecKas 0a3a, He00OXoAUMAS VISl OCYlIeCTBJIEeHHs 00pa3oBa-
TeJIbHOI'0 Npouecca no JUCHHUILINHE

YueOHble ayIMTOPHH JJI NPOBeAeHUS] Y4eOHBIX 3aHATHH, NMPelyCMOTPEHHBbIX
NPOrpaMmoii, OCHAIleHHbIe 000PY/10BaHHEM U TeXHHYeCKHMHU CpeIcTBAMM 00y4eHus:

VYuebnas ayauropust Ne 318 miist npoBefieHUs y4eOHBIX 3aHATHM, OCHAILCHHAs TEXHU-
YECKUMHU CPEJICTBAMHU O0yUEHUS

VYuebnas ayauropust Ne 320 aist nmpoBefieHUs Y4eOHBIX 3aHATHM, OCHAILIEHHAs TEXHU-
YECKUMHU CPEJCTBAMHU O0yUEHUS

ITomemenns 1Jist CaMOCTOATEIBLHOM PadoThI 00y4YaIOIIMXCS

[Tomemenne Ne 420 s caMOCTOSITENIBHOM PabOTHI, OCHAIIEHHOE KOMIIBIOTEPHOU
TEXHUKOH C BO3MOXKHOCTBIO MOJKIIOYEHUSI K CeTH VIHTEpHET U JOCTYNOM B DJEKTPOHHYIO
obpazoBarenbuyto cpeny PI'bOY BO HOxno-Ypanbckuit [AY

Ilepeyens 000py/10BaHUS M TEXHUYECKUX CPEICTB 00yUYeHHUSs
HoytOyk e-Mashines E 732 Z, kommuiekt mynsTuMenua (mpoektop Acer X1210K,
NpOeKIMOHHBII 3kpaH ApoLLo-T), pH-merp-150 MU, BonsiHas OaHsi KOMOMHUPOBAHHAS Jia-
6oparopHas LB-162, Habop TepMOMETPOB, TIIUTKA dJIEKTpUUecKas J1a0bopaTopHas ¢ 3aKpbITON
CIMPAJIBIO ISl IECOUHOM OaHU, yueOHO-HArJIAJHbIE TTOCOOHSL.
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1. KoMneTeHIMU U HX HHAUKATOPHI, GopMHpYyeMbIe B TIpoLiecce OCBOECHHS THCITATIIHHBI
[1IK — 5 CriocoOeH UCToabp30BaTh 3HAHUS O (PU3HUYECKUX, XUMUIECKUX, OMOXUMHYECKHUX, OHO-
TEXHOJIOTHYECKHX, MUKPOOHUOJIIOTHYECKUX, TEIUIOPU3NICCKUX MpoIeccax B MpodhecCHOHab-

HOU AeATEIbHOCTH

®opmmpyemsie 3YH HaumMmeHoBaHue orieHo4-
Kon n nHanmeHoBa- HBIX CPEACTB
HHUE UHIUKATOPa [Ipome-
JOCTHKEHHS KOMITE- Texymas KyTOd-
TEHIUU SHAHIA ymerHs HaBBIKH aTTeCcTaIys Has aT-
TecTanus
W-1 TIK-5 Ucnone- | ObOygarommuit OO6y4atontmiics OO6ydatontmiics YcrHBIIT DK3aMeH
3yeT 3HaHUSA O (U- | JODKEH  3HATh | JOJDKEH  YMETh | JOJDKEH  BIAJETh | OMPOC Ha
3WYECKUX, XHMHYE- | CyThb M 3aKOHO- | IPUMCHATh (M- | HAaBBIKAMH MpPUME- | MPaKTHUe-
CKHX, OHOXMMHYe- | MEPHOCTH (pH3W- | 3UYeCKHe, XUMHU- | HEHUS ¢usnge- | ckoM  3aHI-
CKHMX, OHOTEXHOJO- | YECKUX, XUMHUE- | YECKHE, OHOXHU- | CKUX, XHMUYECKHUX, | THH, TECTHU-
THYECKUX,  MHKPO- | CKHUX, OHOXHMH- | MHYCCKHE, OHO- | OHOXMMHUYECKHUX, poBanue,
6I/IOJ'IOFI/I‘-ICCKI/IX, YCCKHX, OHOTEX- TCXHOJIOTHUYC- OHMOTEXHOJIOTHYE- KOHTPOJIb TI0
TEIUIOPU3UUECKUX HOJIOTUYECKUX, CKHE, MHKPOOMO- | CKHUX, MHKpOOMO- | pazmerny
mporeccax B MPO- | MUKPOOHOJIOTH- | JIOTHYECKHE, JIOTUYECKUX, Tel-
(eccuoHaIbHON YEeCKUX, TeIUIo- | Teruiopu3nde- N0(pU3NYECKUX
JEATETbHOCTH (usmueckux CKHE IIPOIECCHI, | IMPOLECCOB, uc-
MPOLIECCOB, UCTIONB3YEMBIX B | HOJB3YEMBIX B
NPUMEHSEMbBIX B | TCHHOH HWHXKCHE- | TCHHOI  HHXKCHe-
TeHHOH WH)XEHe- | puM W HAHOOWO- | puM W HaHOOWO-
pUM M HAHOOWO- | TEXHOJNOTHSX, B | TEXHOJIOTHSIX, B
TEXHOJIOTHSIX npodeccronans- | npodeccroHanb-
(b1.B.07, IIK-5- | HOM pesATeNbHO- | HOM JEsTEeIbHOCTH
3.1) CTH (b1.B.07, | (b1.B.07, TIK-5-
IMK-5-V.1) H.1)

IIK — 6 CniocoGeH opraHu3oBbIBaTh pabOTHI 110 MPOBEIECHUIO UCIBITAHUMN, BHEIPEHHUIO U MPHU-
MEHEHHIO MHHOBAIIMOHHBIX TEXHOJIOTUH JJIsl MOBBIIEHUS Y3PPEKTUBHOCTH TEXHOIOTUYECKUX U
OMOTEXHOJOTUYECKUX MPOILIECCOB MPOU3BOJCTBA U MEPepadOTKU CEIbCKOXO3SHCTBEHHON MpO-

JLYKIIHH

®opmpyemsre 3YH HaumeHnoBaHue orieHOY-
Kox u HauMeHOBa- HBIX CPEIACTB
HHUE HHAUKATOpa IIpome-
JOCTIDKEHHS KOMIIe- Texkymias KYyTOY-
3HAHUS YMEHHUS HaBBIKA
TEHIHA aTTecTanus Has ar-
TecTaIus
NA-1 IIK-6 Bnageer | O0ywarommii  non- | OOywarommiics OO0yuaromuiics VYcrHbli OKx3amMeH
OCHOBHBIMM  TIPUH- | )KEH 3HaTh OCHOB- | JOJDKEH yMETb | JIOJDKEH BIIAJETh | OMPOC Ha
OUNaMHA  OpTraHW3a- | HEIC NPHUHIUIEI | TPUMEHATh  OC- | CIIOCOOHOCTBIO IpaKTH4e-
UM pabdoOT MO MPO- | OPraHW3allMd  pa- | HOBHBIE  IPUH- | UCIIOJIE30BaHUS CKOM  3aHs-
BEJCHHUIO  WCIHITa- | 0OT 1O TpOBele- | NUIBl OpPraHW3a- | MHHOBAI[MOHHBIX | THH, TECTH-
HUM, BHEIPCHUIO W | HAIO UCHBITaHWH, | IMU paboT 1O | HAHOOMOTEXHO- poBaHue,
MIPUMEHEHUIO HWHHO- | BHEAPEHUIO U | MPOBENEHUIO JOTHA ¥ TEXHO- | KOHTPONb II0
BAI[MOHHBIX TEXHO- | MPUMEHEHUIO HWH- | UCHBITAHUH, JIOTHM TEeHHOH | paznmeny
JIOTUH IS TIOBBIIIE- | HOBAI[MOHHBIX BHEPCHUIO W | MHXKCHEPUW IS
HUS () (PEeKTUBHOCTH | HAHOOMOTEXHOIO- | MPUMEHEHHIO MOBBIIEHUS 3¢~
TEXHOJIOTUYECKMX U | THH W TEXHOJOTWH | WHHOBAIIMOHHBIX | (D€KTUBHOCTH
OMOTEeXHOJIOTHYC- TCHHOW  WH)XEHE- | HAHOOMOTEXHO- | TEXHOJIOTMYCCKHUX
CKHX MPOIIECCOB | PUM ISl TOBBINIE- | JOTHA M TEXHO- | U OMOTEXHOJIOTH-
MPOU3BOJICTBA U Me- | HAA JI(PQPCKTUBHO- | JOTHA  TEHHOW | YECKHX IpOLEC-
PEpabOTKU CENBCKO- | CTH TEXHOJIOTHYE- | MHXKCHEPUH JUIS | COB  MPOU3BOJ-
XO3SUACTBCHHON MPO- | CKUX M OHMOTEXHO- | MOBBINICHUS 3(]- | CTBA W Tepepa-
IYKIAA JIOTHYECKUX  Mpo- | (pekTuBHOCTH 0OTKM  CeJbCKO-
LIECCOB INPOU3BOJ- | TEXHOJIOIMYE- XO035IUCTBEHHOU
CTBa W TepepadoT- | CKUX W OWOTeX- | MPOAYKIIUU
KM CEIbCKOXO03Si- | HOJIOTHIECKUX (b1.B.07, TIK-6-
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6-3.2)

CTBCHHOW MPOJYK-
mun (b1.B.07, TIK-

IIPOLIECCOB  IIPO-
U3BOJICTBA u
nepepadoTKu
CeNbCKOXO0351-
CTBEHHOM  IIPO-
JIyKITUU
(b1.B.07, IIK-6-
Y.2)

H.2)

2. [loka3aTe/iu, KPUTEPHHU M IIKAJIA OLEHUBAHNUSI HHAUKATOPOB JTOCTHKEHUST KOMIIe-

TeHIH

NI-11TIK-5 Hcnionb3yeT 3HaHUS O (U3UYECKUX, XUMUUYCCKUX, ONOXUMHYECKUX, OMOTEXHOJIO-
TUYECKHUX, MUKPOOUOJIOTHYECKUX, TETNIOPU3NICCKUX Tpolleccax B MpodeccCHoHaTbHON aes-

TCJIBbHOCTHU
[oxasarenmy orenu- Kputepuu u mikana oleHUBaHUs PE3yIbTATOB 00yUICHHS 1O AUCIUIIINHE
BaHUS
(®opmupyeMBIe HenocraTounsrit JlocTaTouHbrit Cpennuii Bricokuit
3VH) YpOBEHD YpOBEHB YPOBEHb YPOBEHb
Oo6yuaromuiics He | OOyvarouuiics OOyuaronumiicss 3HaeT | OOyvaromuiics 3HaCT

b1.B.07, IIK-5-3.1

3HaeT CyThb U 3a-
KOHOMEPHOCTH
(busnueckux, Xu-
MHYECKHX, OHO-
XUMHUYECKHX,
O6uoTexHoIOTHYC-
CKUX, MHKpPOOHO-
JIOTUYECKHX, Tel-
NO0(QU3NIECKUX
NPOLIECCOB, TPH-
MEHSIEMBIX B T'€H-
HOM MH)KEHEPUU U

cnabo 3HaeT CyTh
U 3aKOHOMEpPHO-
CTH (DU3HUYCCKHUX,
XUMHUYECKHX,
OMOXUMHYECKHX,
O6uoTexHoIOTHYE-
CKHX, MHKpPOOHO-
JIOTUYECKHUX, Tel-
N0(QU3NIECKUX
MPOLIECCOB, TIPH-
MEHSIEMBIX B I'eH-
HOU MH)XEHEPUU U

CyTh W 3aKOHOMEPHO-
CTH (GU3MYECKUX, XH-
MHYECKHX, OHOXHMH-
YeCKUX, OHWOTEXHOJIO-
THYECKUX, MHKpPOOHO-
JIOTHYECKUX, TEIo(u-
3WYECKUX IIPOIIECCOB,
MPUMEHSEMBIX B TCH-
HOM  MHXXEHepUH U
HaHOOMOTEXHOJIOTHAX
C  HE3HAYUTEIHHBIMHU
OlIMOKAMH U OTHEIIb-

CyThb U 3aKOHOMEPHO-
CTH (dusnuecKux,
XUMHUYECKUX, OMOXU-
MHYECKUX, OHOTEX-
HOJIOTHYECKUX, MHK-
PpOOHOTIOTHIECKHUX,

TETUTO(PU3HIECKIX

MPOIECCOB,  pUMe-
HIEMBIX B TCHHOU
WH)KEHEPUU U HAHO-
OMOTEXHOJIOTHSAX  C
TpeOyeMoli CTeTeHbI0

HaHOOMOTEXHOJIO- | HAHOOMOTEXHOJIO- | HBIMH IPOOeIaMu MOJHOTHI M TOYHOCTH
THSIX THSIX
OO6yuatonuiics He | OGygaronuiics Obyuatonmuiics  ymeer | OOyuaromuiicss yme-
yMeeT MPUMEHATH | clabo yMeeT | IpUMEHATh  (U3UUe- | €T MPUMEHSITh (PHU3U-
(usnveckne, XW- | MPUMEHATH (PH3H- | CKHe, XUMHUYECKHe, | YeCKUEe, XUMUYECKHE,
MHYEeCKUe, OWO- | yeckHe, XUMHYE- | OMOXUMHUYECKHe, OHO- | OMOXUMHUYECKHE,
XUMUYECKHE, CKHe, OHOXUMH- | TEXHOJOTHYECKHE, OMOTEXHOJIOTHYE-
OMOTEeXHONOTHYE- | YeCKHe, OWOoTeX- | MUKPOOHMOJNOTHYECKUE, | CKHe, MHKPOOHOIIO-
CKHE, MHKpPOOHO- | HOJIIOTHYECKHE, TETUTOPH3HICCKIE THYECKUE, TeIuo(pu-
B1.B.07, [IK-5-Y.1 JIOTHYECKHE, Tel- | MHUKPOOHOJIOTH- MPOLECCH, MCNONb3ye- | SUIECKHE MPOLECCHL,
noduznyecKue 4eckue, Temio(u- | MBIX B T'CHHOW HHIKE- | MCIOJIBb3YEMBIX B
MPOIIECCHI, HC- | 3UYCCKHE [po- | HEPUH W HAHOOWMOTEX- | TeHHOW MHXCHEPHUU U
MOJIB3yEMBIX B | LIECChI, UCIONB3Y- | HOJNIOTHAX, B mpodec- | HAHOOHMOTEXHOJIO H-
TEHHOW WHXXEHEe- | eMbIX B TEHHOW | CHOHAJIBHOM C He3Ha- | X, B MNpodeccHo-
pUM W HAHOOWO- | MHXKCHEPHUH W | YATCIBHBIMH  3aTPy[- | HAIBHOM
TEXHOJIOTHSAX, B | HAHOOMOTEXHOJO- | HEHUSAMH
npodeccronans- | ruax, B mnpodec-
HOM CHOHAJILHOM
OO6yuaromuiicst He | OOyuaromuiics OOyyaromuiicst Biage- | OOyvaromuiicss cBo-
BllaJieeT HaBbIKa- | cl1abo BJaJeeT | €T HaBBIKAMH IpUMe- | OOIHO BIIAJIceT
MU TPUMCHCHUS | HaBBIKAMH  TIPH- | HCHUS (¢u3nvecKkux, | HaBBIKAMU TpPHUMEHE-
(u3nYecKux, XW- | MCHEHHs (pU3W4e- | XUMUYECKHX, OHOXH- | HHA (bu3nIecKuX,
MHYECKHX, OHO- | CKHUX, XHMHYC- | MUYECKHUX, OHOTEXHO- | XUMHYECKHX, OHMOXH-
E1B.07. [IK-5-H.] | XMMHUecKuX, CKHX, OHOXWMH- | JIOTHYECKUX, MHKDPO- | MHYECKUX, OHOTEX-
B T OMOTEXHOJOIMYE- | YECKUX, OMOTEX- | OMOJIOTMYECKHX, TEI- | HOJIOTHYECKUX, MHK-
CKHX, MHKpPOOWO- | HOJIOTHYECKHUX, ToPU3NIECKNX  TIPO- | pOOHOIIOTHYECKHUX,
JIOTUYECKUX, TEI- | MUKPOOHOJIOTH- IIECCOB, MCIIOJIb3YEeMBIX | TeIIo(pH3NIecKuX
N0(QU3UIECCKUX YEeCKHX, TCIUIO(U- | B TCHHON MHXKCHEPUH U | MPOIECCOB, HCIOJb-
MPOIIECCOB,  HC- | 3UYECKUX  IMPO- | HAHOOWOTEXHOJIOTUSX, | 3yeMBIX B TCHHOM
MOJIb3YEMBIX B | IECCOB, HCIOJb- | B TPOQECCHOHAIBHOW | MHKCHEPUU U HAHO-

17




TCHHON WHKEHE-
pun M HaHOOMO-
TEXHOJIOTUAX, B

npogeCCUoHaNb-
HOW  JIeATeJIbHO-
CTH

3yeMbIX B T€HHOI
WHXCHEPUU U
HaHOOHMOTEXHOJIO-
TUsIX, B mpodec-
CHOHAJIbHOM nes-
TEJNbHOCTHU

JESITEeIbHOCTH C  He-
OOJIBIIMMH  3aTpy/HE-
HUSIMU

OMOTEXHOIOTHSIX,
npoheCCHOHATBHOMN
JeSITEIbHOCTH

B

N]I-1 TIK-6 Bnageer OCHOBHBIMU NMPUHIIAIIAMHA OPTAaHHU3AIMH PAa0OT MO MPOBEACHUIO HUCITBI-
TaHUH, BHEJPCHUIO U MPUMEHEHUIO WHHOBAIMOHHBIX TEXHOJIOTHHA JJIs TOBBIIICHUS Y heK-
TUBHOCTH TEXHOJIOTHYECKUX U OMOTEXHOJOTHYECKUX MPOIIECCOB IIPOU3BOACTBA U IepepadboT-
KM CEJIbCKOXO03MCTBEHHOU MPOAYKIIUU

b1.B.07, I1K-6-3.2

OO0yuJaroniuiics He
3HAET OCHOBHEIE
NPUHINIB  Opra-
HU3aIM  padoT
M0  TPOBEACHUIO
HWCIBITaHUH,

BHE/IPCHUIO u
MIPUMEHCHHIO

MHHOBaLIMOHHBIX
HaHOOHMOTEXHOJIO-
Uil 1 TEXHOJIOTUM
TEHHOM HHXXCHE-
puM ISl TIOBBI-
meHuss A dek-

OO6yuatouuiics

cnabo 3Haer oc-
HOBHBIC TIPUHIIH-
Bl OpTraHU3aLIUN
pabor mo mpoBe-
IIEHUI0  HCIBITa-
HUHM, BHEIPEHHUIO
U TPUMCHEHUIO
MHHOBALIMOHHBIX
HaHOOHOTEXHOJIO-
T'Mi ¥ TEXHOJIOTHUH
TeHHON WHKEeHe-
puM Ui TIOBBI-
meHuss 3¢ dek-

OOyuaronumiicss  3HaeT
OCHOBHBIC  MPUHITUITBI
opraHmzanuu padboT mo
MPOBEACHUIO WCIIBITA-
HUW, BHEIPEHHIO U
MPUMEHCHUI0O HWHHOBA-
LIMOHHBIX HAaHOOHMOTEX-
HOJIOTHH ¥ TEXHOJIOTHI
TCHHOMU HWH)XEHEpUHU
JUIL  TIOBBIIICHUS 3(-
(EeKTHBHOCTH TEXHOJIO-
TMYECKUX U OMOTEXHO-
JIOTUYECKHUX TMPOIIECCOB
MPOU3BOJICTBA U TIEepe-

OOyuaroniuiics 3HaeT
OCHOBHBIC MPUHIIUIIBI
OopraHm3amu  padoT
[0 TIPOBEICHHIO HC-

NBITAHUH,

BHeZpe-

HUIO U NPUMCHCHHIO

HWHHOBAIITMOHHBIX

HaHOOMOTEXHOJIOTHIA
U TEXHOJOIMH TIeH-
HOM HHXCHEpUU I
HOBBIICHUS A dek-

THBHOCTH

TEXHOJIO-

TMYECKUX M OHOTEX-
HOJIOTHYECKUX  TIPO-

b1.B.07, I1K-6-V .2

TUBHOCTH TEXHO- | THBHOCTH TEXHO- | pabOTKH  CEIBCKOXO- | IIECCOB IMPOU3BOJICTBA
JIOTHICCKUX U | JOTHYECKHUX U | 3IHCTBCHHOW TPOAYK- | U mepepaboTKu celb-
OHMOTEXHOJIOTHYe- | OMOTEXHOJIOTHYE- | LMK c HE3Ha- | CKOXO3SMCTBCHHOM
CKHX TIPOIECCOB | CKHX TPOLECCOB | YATCIFHBIMH OMIMOKa- | MPOAYKIHH C Tpe-
MPOU3BOJCTBA M | MPOMU3BOJACTBA U | MU Oyemoit CTEIEHbBIO
nepepadoTKu nepepaboTKu MOJIHOTHI M TOYHOCTH
CEIIbCKOX035- CEIIbCKOX 0351~

CTBEHHOM  IIpO- | CTBEHHOH  IpoO-

JIYKITUA JIYKITUU

Ob6yuatonuiics He | OGygaronuiics Obyuatonmmiics  ymeer | OOyuaromuiicss yme-
yMeeT MPUMEHAThH | ciiabo yMeeT | MPUMEHSITh OCHOBHBIE | €T MPUMEHSITh OC-
OCHOBHBIE TMPHUH- | MPUMEHATh  OC- | MPHUHIIMIIBI OpPTaHU3a- | HOBHBIE  TPUHITUIIBI
UIBl  OpraHW3a- | HOBHBIC NPHWHIM- | UH pabOT MO MpOBe- | OpraHW3aldé  padoT
U paboT 1O | MBIl OpTraHW3alWH | ACHUIO HCIBITAHUHM, | IO TNPOBEACHUIO HC-
MPOBEICHUIO HC- | pabdOT MO TPOBE- | BHEAPCHUIO W TPHMeE- | IBITaHUH, BHeJIpe-
NBbITAaHUN, BHEI- | IEHUIO HUCIBITa- | HEHUIO MHHOBALMOH- | HUIO U NPHUMEHEHUIO
PCHHIO W TIpUMe- | HHW, BHEAPCHHIO | HBIX HAHOOMOTEXHOIO- | MHHOBAIIHOHHBIX
HEHUI0 WHHOBA- | ©  TNPUMEHEHWIO | THH W  TEXHOJOTUW | HAHOOWOTEXHOJOTUMN
LIMOHHBIX  HAHO- | HHHOBAIMOHHBIX TEeHHOM WHXXEHEpUN | U TEXHOJIOTUH TeH-
OMOTEXHOJIOTHI ¥ | HAHOOMOTEXHOJIO- | JUI TOBBINIEHUS d(]- | HOM HHXKXEHEpHH IS

TEXHOJIOTUH TeH-
HOM  MH)XEHEpPUH
JUIS  TIOBBILICHHUS
3¢ heKTUBHOCTH
TEXHOJIOTUIECKUX
U OHOTEXHOJOTH-
YECKUX  IpOIec-
COB MPOU3BOJICTBA
u  1epepaboTKu

THH ¥ TEXHOJOTHUH
TCHHOM WHXXEHE-
puUM  IUIS  TIOBBI-
meHus  ddek-
THBHOCTH TEXHO-
JIOTHYECKHUX u
OHOTEXHOJIOTHYE-
CKHX MpPOLECCOB
MPOU3BOJICTBA U

(heKTUBHOCTH TEXHOJO-
TMYECKUX W OMOTEXHO-
JIOTUYECKUX TPOIIECCOB
MPOU3BOJICTBA U IIEpe-
paboOTKH  CEJIBCKOXO-
3SICTBEHHOM  MPOIYK-
IIMA ¢ HE3HAYUTENb-
HBIMH 3aTpyIHEHUSIMU

noBeimeHns 3 dek-

THBHOCTH

TEXHOJIO-

THYECKUX U OHoTEX-
HOJIOTUYECKUX  TIPO-
11€CCOB NPOU3BOICTBA
U repepaboTKH Ccellb-

CKOXO03SIMCTBEHHOM
MPOTyKIIUU

CeNbCKOXO351H- nepepadoTKu

CTBEHHOM  MpO- | CEJIbCKOXO3sIii-

JIYKIIAA CTBEHHOU npo-

JTYKITUH

OO6yyarontuiicst He | OOydaromuics OO6ygarommiics Bnage- | OOy4aronuiicss CcBo-

BIIaJIcCT HaBBIKa- | ciabo BJIAJICET | €T HaBBIKAMHM II0 HC- | OOJHO BJIaJIceT
b1.B.07,TIK-6-H.2 | MH 10 HMCHOJB30- | HABBIKAMH 110 | TMOJL30BAHWIO MHHOBA- | HABBIKAMH II0  HC-

BaHUI0 HMHHOBA- | UCIOJIb30BAHUIO LIMOHHBIX HAHOOHOTEX- | MOJH30BAHUIO HHHO-

LIMOHHBIX  HAHO- | MHHOBAIIMOHHBIX | HOJIOTMH W TEXHOJIOTHH | BaIlMOHHBIX HaHO-
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OMOTEXHOJIOTHI U
TEXHOJIOTHH TeH-
HOM MH)XEHEPUHU
JUIST  TIOBBIIIICHUS
3¢ heKTUBHOCTH
TEXHOJIOTHYCCKUX

HaHOOHOTEXHOJIO-
TMil 1 TEXHOJIOTHI
TE€HHOM HWHI)KEHE-
pUU Ui TIOBBI-
meHus 3¢ dex-
THBHOCTH TEXHO-

TeHHOM HWHIXXCHCpUU
JJIA  ITOBBIIICHUSA 3(1)-
(beKTI/IBHOCTI/I TCXHOJIO-
THYECKUX U OHOTEXHO-
JIOTUYCCKUX IPOILECCOB
Ipous3BOACTBA U IEpe-

OHOTEXHOIOT Ui u
TEXHOJIOTHIL T'€HHOU
WHXKCHEPUU JUTS  T10-
BhIlIEHUS 3] deKTHB-
HOCTH TEXHOJIOTHYE-
CKMX M OHOTEXHOJO-

¥ OMOTEXHOJIOTH- | JIOTHYECKUX U | pabOTKH  CEIBCKOXO- | THUECKHX IPOIECCOB
YECKHX Mpomec- | OMOTEeXHONOTHYe- | 3STUCTBEHHOM MpOIYK- | MPOM3BOACTBA W IIe-
COB IIPOM3BOJCTBA | CKHX IIPOLECCOB | MM C HEOONBIIMMH | PepabOTKH CEITHbCKO-
U TepepabOTKM | MPOM3BOACTBA M | 3aTPyJHECHHAMHU XO3SHCTBEHHON IIpO-
CEITbCKOXO035TH- nepepabOTKH JOYKIHA
CTBEHHOM  IIpO- | CENBCKOXO35M-
JyKIUU CTBEHHOM  mpo-

JYKIIH

3. TunoBble KOHTPOJIbHBIE 33/1aHUSA ¥ (/M) HHbIe MaTepuaJbl, He00X0AMMBbIe 1A
OLICHKH 3HAHUI, YMEHHMI, HABBIKOB M (MJIM) ONBITA AeSITeIbHOCTH, CGOPMHPOBAHHBIX B
npouecce 0CBOCHHS TUCHUIIIHHBI

TumnoBele KOHTPOJIbHBIE 3aJlaHHsl M MaTepHuajbl, HEOOXOAUMBIEC JUIsl OLEHKU 3HaHUM,

YMEHMH U HAaBBIKOB, COIEPKATCS B Y4€OHO-METOIUUECKUX pa3pabOTKax, IPUBEACHHbBIX HUXKE.

3.1. Iepxo, M.A. I'enHast uHX€HEpHUs 1 HAHOOMOTEXHOJIOTHH [ DIIEKTPOHHBIN pecypc]:
METOAMYECKHE YKa3aHUs K MPAKTUYECKUM 3aHATHSIM Ui OOYYaIOMIMXCs 10 HAlpaBIICHUIO
noaroToBku: 35.03.07 TexHoJIOrHS MPOU3BOJCTBA W MEPEPAOOTKH CEIIbCKOXO3SHCTBEHHON
IPOAYKIHH, PO HIb BHOTEeXHOIOTHS TPOU3BOICTBA U MTEPEPabOTKH CEIbCKOX03SICTBEHHON
POAYKIIMH, YPOBEHb BhIcIIEro obpa3zoBaHusi OakanaBpuat, popma oOyueHus: oynas / ML.A.
Hepxo, M.B. EnuceenxoBa — Tpounk: FOxuo-Ypansckuit [AY, 2021. — 96 c. — Pexxum no-
cTyna: https://edu.sursau.ru/course/view.php?id=7796;
http://nb.sursau.ru:8080/localdocs/ivm/01771.pdf

3.2. lepxo, M.A. I'eHHas uH>XeHEpHsI 1 HAHOOMOTEXHOJIOTUHU [DIIEKTPOHHBIHN pecypc]
. METOAMYECKHE PEKOMEHJALMU 10 OpraHU3alMl CaMOCTOSTENbHOM paboThl g 00yuaro-
IIMXCS TI0 HampaJeHHto MoAroToBku: 35.03.07 TexHosorus MpoM3BOJCTBA U NEPepadOTKU
CEJIbCKOXO035HCTBEHHOU MPOTYKINH, MTPOPHIb BHOTEXHOIOTHS TPOU3BOACTBA U NEPEPadOTKH
CeJIbCKOXO035HCTBEHHOM MPOIYKIIMH, YPOBEHb BhICIIET0 0Opa3oBaHus — OakanaBpuar, Gpopma
oOyuenus: ouynass / MA. Jlepxo, M.B. EnuceenxoBa — Tpounk: IOxno-Ypanbckuit I'AY,
2021. — 77 c¢. — Pexum pocrynma: https://edu.sursau.ru/course/view.php?id=7796;
http://nb.sursau.ru:8080/localdocs/ivm/01770.pdf

3.3. depxo, M.A. I'enHas nH)xeHepusi 1 HAHOOMOTEXHOJIOTUH [ DIEKTPOHHBIN pecypc]:
METOJMYECKHE YKa3aHHUs K MPAKTUYECKUM 3aHATHSAM JJI1 0OYyYaroIMXCsl MO HaIpaBJICHUIO
noarotoBku: 35.03.07 TexHoMOrUsl MPOU3BOJCTBA U IMEpepabOTKH CeNbCKOXO03SHCTBEHHON
NpOAYKIMH, Tpodusib bruoTexHonorus npon3BoACTBa U MepepaboTKH CeTbCKOX03HCTBEHHOM
IPOAYKIMH, YPOBEHb BhICIIIET0 00pa3oBaHus OakanaBpHar, popma o0ydeHus: 3aouHas / MLA.
Hepxo, M.B. EnnceenxoBa — Tpounk: FOxuo-Ypansckuit [AY, 2022. — 40 c. — Pexxum n1o-
cryma: https://edu.sursau.ru/course/view.php?id=7796;

3.4. Jlepxo, M.A. I'eHHas WH>KEHEPHSI 1 HAHOOMOTEXHOJIOTUN [ DIIEKTPOHHBIHN pecypc]
. METOJUYECKHE PEKOMEHJAIMHM 10 OpPraHU3alMH CAMOCTOSTEIbHON paboThl Ui 00ydaro-
IIUXCs TI0 HarpaiieHHuto moaAroToBku: 35.03.07 TexHomorus Mpou3BOJACTBA U MEpepabOTKH
CeNIbCKOXO03SHUCTBEHHOM MPOAYKIIUH, MPoduiIb BHoTeXHOMIOTH MPOU3BOJCTBA U IEpepabOTKU
CEJIbCKOXO035UCTBEHHOW MPOAYKIIMH, YPOBEHb BBICIIEr0 oOpa3oBaHMs — OakanaBpuar, ¢popma
oOyuenus: 3aouHast / MA. Jlepxo, M.B. EnuceenkoBa — Tpourk: FOxno-Ypanbckuit AV,
2021. — 72 c. — Pexxum poctyma: https://edu.sursau.ru/course/view.php?id=7796;

4. MeroauvecKkue MaTepuaJibl, ONpeaeasoiue Npoueaypbl OleHNBAHUS 3HAHUI, YyMe-
HMii, HABBIKOB M (WJIM) ONBITA JeSITeJJbHOCTH, XaPAKTEPU3YOIIUX C(POPMUPOBAHHOCTH
KOMITeTeHIU
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B nanHOM paznene MeToAMYECKHE MATepUasbl, ONPECISOIUe NPOLUEaYyphl OLICHUBA-
HUS 3HAHUW, YMEHUMN, HABBIKOB M (WJIM) OMBITA AEATEIBHOCTH, MO AUCHUIUIMHE «Opranuye-
CKasl XMMUS», IPUBEJICHBI IPUMEHHUTENIBHO K KaXJIOMY W3 HCIIOJIb3YEMBIX BHUJIOB TEKYILETO
KOHTPOJISI YCTIEBAEMOCTH M IIPOMEKYTOYHON aTTeCTalluy 00yJatoIuXCsl.

4.1. OueHo4HbIe cpeacTBA IS NPOBeeHNS TeKYLero KOHTPOJIsl yCIeBaeMOCTH
4.1.1 Onpoc Ha MPaKTUYECKOM 3aHSATUH

OTBeT Ha IPAKTUYECKOM 3aHSTUU UCIIOJIB3YETCS JUIsl OLIEHKHU KauecTBa OCBOEHMsI 00Y-
YaloMIMMCSI OCHOBHOI MpodeccnoHanbHOi 00pa3oBaTeNbHOM MPOrpaMMBbI MO OT/IEIBHBIM BO-
mpocaM H/WJIM TeMaM JUCIUIUIMHEL. BOmpock! UIst YCTHOTO ompoca (CM. METOAMYECKHE pa3-
pabotku: Jlepxo, M.A. I'eHHass nHXeHEpHsI 1 HAHOOMOTEXHOJIOTUH [ DIEKTPOHHBIN pecypc:
METOAMYECKHE YKa3aHUs K MPAKTUYECKUM 3aHATHSIM Ul OOYYalOIIMXCs 1O HalpaBJICHUIO
noaroToBku: 35.03.07 TexHoyOTHs MPOU3BOJCTBA U MEPEPaAOOTKH CEIbCKOXO3SMCTBEHHON
IPOAYKIHH, TPoh b BHOTEeXHOIOTHS TPOU3BOICTBA U MEPEPabOTKH CEIbCKOX03SICTBEHHON
POIYKIIMH, YPOBEHb BhICcIIEro obpa3zoBaHus OakanaBpuat, popma oOyueHus: oynas / ML.A.
Hepxo, M.B. EnuceenxoBa — Tpourtk: FOxHo-Ypansckuii ['AY, 2021. — 96 c. — Pexum g0-
cTyna: https://edu.sursau.ru/course/view.php?id=7796;
http://nb.sursau.ru:8080/localdocs/ivm/01771.pdf; Iepxo, M.A. I'eHHas MHXKCHEPUS U HAHO-
OMOTEXHOJOTHH [DJIEKTPOHHBIN pecypc]: METOAMYECKHEe yKa3aHUs K MPAKTUYECKUM 3aHSATHU-
AM J1J1s1 00y4aroIKXcsl 10 HanpasiieHUIo noAroToBku: 35.03.07 TexHomorust npous3BoICTBA U
nepepaboTKU CeNbCKOX03IUCTBEHHOM MPOAYKIIUH, MTPOoduiIib buoTexHOoI0rHs TPOU3BOJICTBA U
nepepadoTKU CEeIbCKOXO3SIMCTBEHHON MPOAYKIIMH, YPOBEHb BBHICIIETO OOpa3oBaHus Oaka-
naBpuar, popma oOyuenus: 3aounas / M.A. Jlepxo, M.B. EnnceenkoBa — Tpounk: KOxHo-

VYpanbckuii

I'AY, 2022. — 40 c.

- Pexum

JOCTyTMA!

https://edu.sursau.ru/course/view.php?id=7796;) 3apaHee cOOOIIAIOTCS O0YYIAIOIIIMCSL.

OtBer OLICHUBACTCA OHCHKOﬁ COTIIUYHO», «XOpOolIo», «YAOBJICTBOPUTCIBHO» WU
CHCYOOBJICTBOPUTCIBHO».

O1eHOYHBIE CPECTBa
No TumoBsle KOHTPONBHBIC 334aHUS U (MIIH) WHBIE MaTEePUANbI, HEO0- Kox 1 HanmeHOBaHYE HHIN-
- XOJMIMBIC JJIsl OIICHKH 3HAHWW, YMEHWH, HABBIKOB W (WJIHM) OMBITA KaTopa KOMICTCHITIH

JESITeTHHOCTH, XapaKTePH3YIOUNX c(pOPMHUPOBAHHOCTH KOMIICTCH-
I B IPOIIECCe OCBOCHUS TUCIHIUIHHEL
Tema 1. OCHOBBI MOJIEKYISIPHON T€HETUKHU
1. Yro u3y4aer reHHas MHXeHepus? WUA-1T1K-5 Ucnonb3yeTt 3HaHUSA O
2. Ha cThIke KaKuX HayK BO3HUKJIA T€HHAs] MHXKEHEpUs? ¢bu3nUecKnx, XUMHUYECKUX, O1o-
3. PacckakuTe Kparko HCTOPUIO BO3HUKHOBEHHS M CTAaHOBIICHHS | XUMHYECKHX, OMOTEXHOJIOIHYE-
TeHHOW MH)KEHEPHUH KaK HayKH CKHX, MEKPOOMOJIOTHUECKHX,
4. JlaiiTe onpenieNieHne MOJIEKYIISIPHOM TeHETHKE TerIo(pU3NIeCcKux mporeccax B
5. llonsarue IHK, ee crpoenue u cocras npodeccnoHaTLHOM AesTeNbHO-
6. Chopmynupyiite deTsipe npaBmia Yapradda CTH
7. Ormmmmre gpyakunn PHK

1 Tema 1. OCHOBBI MOJIEKYSIPHON T€HETUKH UJ-1 I[IK-6 Bnameer 0CHOBHBIMU
1. daiite onpezeneHue MOHATUIO TPAHCKPUIILHSL. MPUHIUIIAMA OpPTaHU3aIHU PadoT
2. Oxapakrepu3yiTe NpoLecC TPAHCISIIHH. IO MPOBEIECHUIO UCIIBITAHUH,
3. [lepeunciuTe aMUHOKUCIIOTHI, CXOASIINE B COCTaB OCIIKOB. BHEJPEHUIO U MPUMEHEHUIO UH-
4. JlaiiTe onpenesneHre NOHATHIO TeHETUYECKUNA KOJI. HOBAIIMOHHBIX TEXHOJIOTHH 1JIs
5. IloHsiTHE O TPUIUIETHOCTH TEHETHIECKOTO KOJIa. noBbIeHMS dQPeKTHBHOCTH
6. JlaiiT onpenenieHne TOHATHIO TeH. TEXHOJIOTMYECKUX U OMOTEXHO-
7. IlonsTue o perummkanuu Mosiekyisl JJHK. IIpuHnun koMIuieMeH- | JOTM4eCKMX IPOLECCOB MTPOU3-
TapHOCTH. BOJICTBA M IepepabOTKU CEIb-
8. ITonsiTHe 0 KOJIOHE, CTOI — KOJIOHE. BRIpOXKIEHHOCTh KOJIa CKOXO034MCTBEHHOM MPOAYKIIUU
Tema 2. Boinenenue HyKJIEHHOBBIX KUCIIOT N-1T1K-5 Ucnonb3yeT 3HaHUS O
1. Xapakrepuctuka GEepMEHTOB PECTPUKIIUN — PECTPHUKTA3. (U3HIECKIX, XUMHUYECKHX, OHO-

2 2. TloHsiTHE O «pa3pe3aHun» U «CLIIUBAHUMY T'€HOB. XUMUYECKHUX, OMOTEXHOJIOTHYE-
3. [IpuHuMn qeACTBUS pECTPUKTAS. CKUX, MUKPOOHUOJIOTHYECKHUX,
4. TloHATHE O «IMIKUX» M POBHBIX (TYNBIX) KOHIAX OOPBIBKOB | TEILIO(MU3UYECKUX MPOIEccax B
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JTHK

npoeCCHOHATIBHOM NesATeIbHO-
CTH

Tema 2. BrlneneHne HyKJICHHOBBIX KHCIIOT

1. dynknum pectpukrassl ECOR

2. IlpuBenuTe mpUMepy APYTHX PECTPYKTa3, C IIOMOIIBIO KOTOPBIX
WH)KEHEPHhl KOHCTPYUPYIOT pazHooOpasHble rudpunHbie JTHK

3. Ilonsarue o pexomObuHanTHbIX JJHK

4. ®ynkuun pepmentor JJHK-nmra3

W]I-1 ITIK-6 BrnageeT 0CHOBHBIMU
MPUHIUIIAMU OpraHU3aIuu padoT
O TIPOBEICHHUIO MCIIBITAHUH,
BHEJIPCHUIO U PUMCHCHHIO HH-
HOBALIMOHHEIX TEXHOJIOTH IS
TOBHITIIEHUS () (HEKTUBHOCTH
TEXHOJIOTHYECKUX U OMOTEXHO-
JIOTHYECKUX MPOIIECCOB MPOH3-
BOJICTBA M TIepepabOTKHU CeIIb-
CKOXO03IMCTBEHHOM MPOIYKIIHUU

Tema 3. Anamm3 u ncnoip3oBanue ¢parmenToB JJHK (JAHKosbix
MTOCJICIOBATEIBHOCTEH )

1. TlosicHUTE, KaK OCYLIECTBIISIIOTCS MaHUITYJISIIMU C (parMeHTaMu
JHK

2. IloscHute cyTh MeTOA 31eKTPOdOpe3a B arapo3HOM Telie

3. IlpuHun neiicTBus 2IeKTPOHOPETUUECKOI KaMephl

4. HazHaueHHe KpacuTels TUIUYM OpoMua

5. Tlonsitre 06 anexTpodoperpamme

6. [Tonyuenue snexrpodopernueckux cnekrpor JJTHK Ha reme

7. Pa3nmenenue u BBIACICHHE PECTPUKIUOHHBIX (pparmenTtoB JJTHK
U3 reis

N-1TIK-5 Vcnons3yeT 3HaHUA O
(bU3NYCCKUX, XUMUYCCKUX, OUO-
XUMHYECKHX, OMOTEXHOJIOTHYE-
CKHX, MHKPOOHOJIOTHUECKHUX,
TermIo(pU3NYECKUX TpoLieccax B
npo¢heCCUOHATBHOM NesTeIbHO-
CTH

Tema 3. Ananu3 u ucnoip3oBanne gpparmenToB JJHK (JIHKosbix
MOCIIeI0BATEIHHOCTEH)

1. Cytb Metona Cay3epH-010T rTHOpHIU3AIIH

2. IToHsATHE O PECTPUKIIMOHHBIX KapTax

3.XapaxkTepucTuKka METOAO0B MIACHTH()UKAIIMY T€HOB U PECTPUKIHU-
oHHbIX (parmenToB JJHK

4. Ilonsarue o nenaryparmu JHK

5. IlonsiTHE O FEHETUYECKUM KapTUPOBAaHUU

6. [laiire ompenereHHe MOHATHIO HUTPOLEIIIONO3HON (IUICHKN)
MeMOpaHEI

7. llonsitue o paguoaktusHo MeueHHoM JJHKoBowMm 30H1€

8. ITonsiTre 06 aBTOpasnorpamme B Cay3epH-0JI0T aHaIM3e

WJI-1 T1IK-6 BnageeT 0CHOBHBIMHU
MPUHIIUIIAMA OpPTaHU3aIHU padboT
10 IPOBEICHUIO UCTIBITAaHUM,
BHEJIPEHUIO U TPUMEHEHUIO UH-
HOBAI[MOHHBIX TEXHOJOTUH s
MOBBIIEHUS 3 (HEKTUBHOCTH
TEXHOJIOTHYECKUX U OMOTEXHO-
JIOTUYECKUX MPOIECCOB MPOU3-
BOJICTBA H TIEpepabOTKHU CeIb-
CKOXO3SIICTBEHHOM MPOAYKLHUH

Tema 4. IlnasmMugHble BEKTOpa — CHELMaJbHbIE YCTPOWCTBA IS
JIOCTaBK{ U KJIOHUPOBAHUS 4yKEPOIHBIX T€HOB

1. depMeHThI, UCIIOJIb3YEMbIE B TEHHON MH)KEHEPUHU — PECTPUKTA-
351 ¥ JIATA36]

2. IlonsaTue BexTopa. IlpuMeHeHNe BEKTOPOB B TeHHON HHKEHEPHH
3. laiiTe ompeneneHue MOHATHIO TIa3MuIbL. [Ipumeps! mna3zMug

4. MexaunsM AeHCTBUS TUIa3MHULT

5. Ilpumenenue konbleBbix Monekyn JJTHK

6. ITonsTHe o gyxepoxnoit JTHK

7. CyIIHOCTb CaMOCTOSITENILHOM pEeIUIMKaLuU

8. Onpenenenne knonupoBanus. CyTb MeToa

9. [aiiTe onpeesieHUe MOHATHUS SKCIIPECCUU TEHOB

WNA-1T1K-5 Ucnonb3yeT 3HaHUSA O
(hU3NYECKUX, XUMHUYECKHX, OO0~
XUMHYECKHX, OMOTEXHOJIOTHYE-
CKHX, MEKPOOHOJIOTHUECKHUX,
TeIo(pU3NYECKHUX MpoLieccax B
npodeccnoHaTbLHOM AesTeNbHO-
CTH

Tema 4. IlnasmMugHble BEKTOpa — CHeLMaJbHbIE YCTPOWCTBA MJIS
JIOCTaBKH U KIIOHHPOBAHUS 9YKEPOIHBIX TCHOB

1. Bekroper pSC101, pBR322, pUCI1S, lacZ u npyrue BEKTODHI,
MCIOJIb3YEMbIE B KIIOHUPOBaHUU

2. [TonsiTHE O MONMUIUHKEPE

3. aiite ompeneneHne MOHATHIO y4aCTOK MHOXXECTBEHHOTO KIIO-
HHUPOBAHUS

4. ®ynkuun pepmenTa -ramakro3mugaza

5. Ilpumenenue crienuansHoro cyoerpara X-Gal

6. Onpenenenus: ¢aru, BUPYChl, KOCMUIBI, PEIUITUECHTHBINA Opra-
HU3M, TPaHC(HOPMHUPOBAHHBIC OPraHU3MBI, PEIIOPTEPHBIC TCHBI

W/-1 ITK-6 BrnageeT 0CHOBHBIMU
NPUHIUIIAMY OpraHU3aLUK PadboT
IO MPOBEAECHHUIO UCIBITAHUI,
BHE/IPCHUIO U IPUMEHEHHIO HH-
HOBAIIMOHHBIX TEXHOJIOTHH IS
MOBBIIEHUS 3 (HEKTUBHOCTH
TEXHOJIOTHYECKUX U ONOTEeXHO-
JIOTHYECKUX MPOILIECCOB POU3-
BOJICTBA M IepepabOTKU CEIb-
CKOXO35IIICTBEHHON IPOYKIHH

Tema 5. daroBble U KOCMHAHBIC BEKTOpPAa M CO3/aHUE TCHOMHBIX
O6ubIroTEK

1. IToHsATHE O XMMEPHBIX IIA3MUAAX

2. IIpumenenne mrammoB dara A

3. Llentpasbuas yacts JJHK dara A

N -1TIK-5 Ucnons3yeT 3HaHUSA O
(U3NYCCKUX, XUMUYCCKUX, OUO-
XUMHYECKHX, OMOTEXHOJOTHYE-
CKUX, MUKPOOHOJIOTHYECKUX,
TEIUIO(PU3MYECKUX TPOIIeccax B
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4. CyTb SIBJICHHS JTU30T€HUU

5. Knonuposanue B ¢are A

6. IloHsaTHe 0 KOCMHIAX U UX IPUMEHEHNHU B KIIOHUPOBAHUU

7. [Ipencrasienue 00 Ori-nOCICI0BATEILHOCTH

8. IlonsiTHe 0 Mapkepe IUIs CeNeKUUH (CEeNeKTHBHBIA MapKep), ce-
JICKIMOHHBIH Mapkép amp”

npoeCCHOHATIBHOM NesATeIbHO-
CTH

Tema 5. daroBble U KOCMHIHBIE BEKTOpPAa M CO3/aHUE TCHOMHBIX
oubnmoTex

1. IIpeacraBneHue o TeHHBIX OaHKaX M TCHOMHBIX OMOIHOTEKax

2. Ilonstue o cymmapnoit JIHK opranusma

3. MexaHu3MBI TpaHC(HOPMAITUH OaKTepHid

4. [Ipencrasnenne o Habope KIIOHOB OakTepuii U THOPUAHBIX (aros
5. 'enomHast 6ubmmoTeka Ipo30QrIsl 1 OMOIMOTEKH BCEX TeHOB E.
Coli.

6. [Ipencrasnenue o kK [HKoBbIX 30Hm12X

7. Ilonsrue o nocnenosateabHOCTH poly(A)

8. Jlaiite ompeneHue moHATHIO KomIuieMeHTapHas nenb JIHK,
kJIHK (cDNA)

9. CTpyKTypHas 4yacTh I'€éHa U PEryIsTOpHas 4acTh I'eHa

10. TTonsarue o JHK-IHK rubpuauzanuu

WJI-1 TIK-6 BnageeT 0CHOBHBIMHU
MPUHIUIIAMHI OpTaHU3aLUH PadboT
TI0 TIPOBE/ICHUIO UCIIBITAHUH,
BHEJIPEHHIO ¥ IPUMEHCHHIO MH-
HOBAIIMOHHBIX TEXHOJIOTHH IS
MOBBILIEHUS 3P PEKTUBHOCTH
TEXHOJIOTUYECKUX U ONOTEXHO-
JIOTHYECKUX MPOIIECCOB MPOU3-
BOJICTBA U NepepabOTKHU Celb-
CKOXO3511ICTBEHHOH IIPOAYKLIUH

Tema 6. I'eHHast AAKTWIOCKOIHUS W ITONHBIN CHKBEHC (TIPOYTEHUE)
HYKJIEOTHIHBIX nocnenoparenbHoctedt JHK

1. IIpencraBnenue o munucaremuutHot IHK u crporoit nocneno-
BaTEJNILHOCTH U3 13 HyKIEOTUIOB

2. IloHsTHE O TAHIEMHO MOBTOPSIOLIMXCS MOCIEI0BATENBHOCTIX

3. I'eHHast TaKTUIOCKOTIHS

4. Naiite onpenenenue nousituio ¢punrepnpunt JHK

5. Uro Takoe rumepBapuabesbHble MUHHCATEIUIUTHI? OXapakTepu-
3yiTe yyactku muaucarestutHor JIHK, oTnmnyaromuecs no ajinHe

WNA-1I1K-5 Ucnonb3yet 3HaHUsA O
($U3NIECKUX, XUMUIECKUX, OHO-
XUMHYECKIX, OMOTEXHOJIOTHY -
CKUX, MUKPOOHOIOTHIECKUX,
TermIo(U3NYECKUX NpoLieccax B
po¢heCCUOHATBHOM NS TeIbHO-
CTH

Tema 6. I'eHHast AAKTUIIOCKOMHS M IOJHBIN CHKBEHC (IIPOYTEHUE)
HYKJIEOTHIHBIX TIocnenoBarenbHocTed JJHK

1. Onumre MeTosbl cMKBeHHpoBaHus pparmentoB JJTHK

2. XapakTepHCTHKa METOJa OINpEleNICHHs IMOCIeN0BaTeIbHOCTH
JHK

3. [Ipeacrasienue 06 smorranuu JJHK

4. ®epmentsr JHK-momumepassl 1 ux QyHKIHA

5. Jaiite onpenenenune nouatuto cukBeHuposanue THK mo Mak-
camy-I'unbepty

6. Ilpenapar meuenoit JIHK, Habop MedeHbIX (parmMeHTOB

7. BO3MOXXHOCTH «4TEHHSD» HYKIECOTHIHOW IOCIIEAOBATENBHOCTU
JHK

W]I-1 TTIK-6 BrnageeT 0CHOBHBIMU
MPUHIUIIAMU OpTraHU3alyu paboT
T0 MPOBEACHHIO HCIIBITAHUH,
BHEAPCHUIO ¥ IPUMEHCHUIO WH-
HOBALMOHHBIX TEXHOJIOT U AJIsI
TOBBIIICHUS () ()EKTUBHOCTH
TEXHOJIOTUYECKUX M OMOTEXHO-
JIOTUYECKUX MPOLECCOB MPOH3-
BOJICTBA M NIepepabOTKHU CeTlb-
CKOXO35IiICTBEHHO! IPOAYKLIUU

Tema 7. AMmmudukanus ¢pparmentoB JJHK ¢ momompio metona
[P (mommmepa3HO# HEMHON peaKnn)

. onsarue o ¢unrepnpunre JHK

. MexaHu3M U cyIHOCTh nonuMepazHoi nennoil peakuuu I[P
. Ipumenenne TP

. Ilpencrasnenue o aMrunpuKay

. Onpenenenue npaiimepos 20-30 HyKJICOTUIOB

. Ucnons3oBanue Tag-nonumepassl

. [IpuMeHeHne ONUroOHYKIEOTHIHBIX 3aTPABOK

. Onpenenenne JJHK-marpuiisr

. [Ipeacrasnenune o 3 '-KOHIBI IpaiMepoB

O 01N DN Wi —

W-1T1K-5 Ucnonb3yeTt 3HaHUS O
(U3NYECKUX, XUMUYECKUX, OHO-
XUMUYECKHX, OMOTEXHOIOrHYe-
CKUX, MUKPOOHUOJIOTHYECKUX,
TEIUTO(PU3MYECKUX TIPOIIECCax B
po¢eCCHOHAIBHOM e TeTbHO-
cTH

Tema 7. AmMmumdukamnus pparmenros JIHK ¢ momomisro Mmetoma
TP (mommumepa3HON ETTHOW PeaKInn)

1. Ipouecc nenaryparuu JJHK

2. CyThb mporiecca THOpUAN3AIIHN PaiiMepoB

3. IlonsATHeE 0 TpoLEcce MOMMMEPH3ALNN

4. Tlpumenenue Thermus aquaticus B reHHO# HHXEHEPUH

5. [aiite onpeznesnenue noHsTusIM aMruinguxarop u I[T1P-
aMIUTU(UKATIHS

6. [Ipumenenue [11P TexHonoruii B MeAUIIMHE U TEHHOM HHXKEHe-
pun

7 . CoBpeMeHHasl ANarHOCTHKA HACJIEICTBEHHBIX 3a00eBaHIN

W]I-1 TTIK-6 BiageeT 0OCHOBHBIMU
MPHUHIIUIIAMU OpTaHU3aIud paboT
10 IPOBEICHUIO UCTIBITAaHUM,
BHEJIPEHHIO U IPUMEHEHHIO HH-
HOBAIIMOHHBIX TEXHOJIOTHH JIJIs
noBbIlIeHUs 3G ek THBHOCTH
TEXHOJIOTUUECKUX U OMOTEXHO-
JIOTHYECKUX MPOLIECCOB MPOU3-
BOJICTBA M IIEpepabOTKH Cellb-
CKOXO3SIICTBEHHON IPOYKIMH
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8. OnuiuuTe npeHaTanbHble CTAIHH Pa3BUTHS

9. Ilonsrue o peTanbHBIX KIeTKax

10. TIpyHIHUIBI JAKTUIIOCKOTINS U UACHTU()UKALUS HHIHBUIYYMOB
11. IIpencraBienue o GacroMepax M OnacTonucTe

Tema 8. Brigenenue u ourictka reHomHoi JIHK u3 myxa

1. Omumrre NPUHIMITEL TTOTYYESHUsI OEJIKOB C 3apaHee 3aJaHHBIMU
CBOMCTBAMHU

2. Oxapaktepu3yiTe OHOIOTHIECKYIO POITb HYKJIEHHOBBIX KACIOT
3. MoHOMEpBI HYKIEHHOBBIX KHUCIIOT, UX CTPOCHHUE

4. Hyxneorunupl, Bxomsmue B coctaB JJHK u PHK

5. Onummre caxapa, BXOASIINE B COCTAB HYKIEHHOBBIX KUCIOT

6. Onummte Metos! BeiaeneHus JJTHK u3 kiaeTox

N-1TIK-5 Vcnons3yeT 3HaHUA O
bu3nYecKnX, XAMUYECKUX, OHO-
XUMHYECKHX, ONOTEXHOIOTHY e-
CKHX, MUKPOOHOJIOTHYECKHUX,
TETIO(U3MIECKUX TpoLieccax B
poeCCHOHATBHO NesTeIhHO-
cTH

Tema 8. Brigenenne u ourictka reHomHo# JJHK u3 myxa
1. Kakum 0o0Opa3om B JaHHOW METOIHMKE OCYIIECTBISIETCS OYMCTKA

WJI-1 TIK-6 BnageeT 0CHOBHBIMHU

8 N
renomHoi JIHK pacrenus? IPUHIUIIAMU OpraHu3aluu paboT
2. OnumuTe UcTOpUio mepBoro BeiaeneHus reHomHol JIHK (kTo, | 1Mo mpoBeneHuIo UCIBITAHUH,
KOTJIa U KaK 3TO c/esan) BHE/IPCHUIO U IPUMEHEHHIO HH-
3. Metoas! onienku kadectsa JIHK mocie BeIeIeHUS U OYUCTKH HOBAIIMOHHBIX TEXHOJIOTHUH JJIS
4. Yto npeacTaBisIOT COO0M MIa3MUabI? MOBBIIICHUS 3D (DEKTUBHOCTH
5. Ha yeM ocHOBaHBI METOJBI pa3JelieHus] XPOMOCOMHOM U TUI1a3- | TEXHOJIOTHMYECKUX U OMOTEXHO-
vuaHoi JIHK B kneTke? JIOTUYECKUX MPOLIECCOB MPOU3-
6. KakoB MpHHIINN IIEIOYHOTO METONA BBHINCICHHS IUIA3MHUIHOW | BOACTBA H MEPEepadOTKU CEIb-
JAHK? CKOXO3SIICTBEHHON IPOAYKLHUH
7. Kak M0okHO onpenenuth pazmep mosekyn JHK?
Tema 9. Tpanchopmanus apoxokeit Saccharomyces cerevisiae
mia3mugaon JJHK
1. Ilepedncnute MeTonbl TpaHCchOpMalMU KIETOK M OXapakTepH-
P bl TpaHCopMaI P p NJ-1TIK-5 Ucnons3yeT 3HaHUA O
3yiiTe UX CyTh
. . (bU3NYCCKUX, XUMUYCCKUX, OUO-
2. HazoBute cocTaB ONTHUMAaJbHON pPEAaKIMOHHOM cMecH Ui
XUMHYECKHX, OMOTEXHOJIOTHYE-
TpaHchopManuu KIeTOK
. CKHX, MEKPOOHOJIOTHUECKHUX,
3. IloueMy Bpemsi MHKyOaIlMM APOXOKEBOM KYIBTYPHI BIUSET Ha
TerIo(pU3MYECKUX NpoLieccax B
3¢ PeKTHBHOCTH TpaHCHOPMAIIMHU KIIETOK? .
po¢eCCHOHATBHOM e TeThHO-
4. Onumure BiaMsHME paznuyHoro komuyectBa JIHK-Hocurens, ot
00paboTaHHOTO KHIITYCHUEM, Ha 3(h(HEeKTHBHOCTE TpaHCchopMaImu
5. Kak Bmmster mu crioco6 o6pabdotkn JJHK-HOCHTENs Ha »ddek-
9 TUBHOCTB TpaHC(OpMAIim?
Tema 9. Tpanchopmanus apoxokeit Saccharomyces cerevisiae
mazmuanon JIHK W-1 ITK-6 BiageeT oCHOBHBIMU
1. JlafiTe OHATHE OTIPEIeIeHNs TeHETHIECKOH TpaHchopMaIiu MPUHIUIIAMA OPTaHU3aIHA PadoT
2. lpencraBieHre 0 KOMIIETEHTHBIX KiieTkax. Kak Bbl cebe mpe- | Mo MPOBEIEHHIO UCIBITAHUH,
CTaBIsieTe MpolecC NPOHUKHOBeHHUs miasmuaHoi JIHK BHyTph | BHEApPEHHIO M IPUMEHEHUIO HH-
KJIETOK B MOMEHT TeMIIEpaTypHOIo IoKa? HOBAIIMOHHBIX TEXHOJIOTUH JIs
3. OnummTe mporece MPOHUKHOBEHHUS MOJIEKYNT peKOMOWHAHTHOW | MOBBIIIEHUS 3¢ dekTnBHOCTH
JAHK BHYTpb KJIETOK B IIPOLIECCE AIEKTPONOPALUI TEXHOJIOTHYECKUX U ONOTEeXHO-
4. IoscHuTe, TOYEMY Ul TIPOBEAEHHS I€HETHYECKUX MOIAM(UKA- | JOTUYECKHX ITPOIECCOB IMPOU3-
IMA 4Yalle BCEro MCHONB3YIOT KIETKH FE. coli W JApOXKH | BOICTBA U IEepPepabOTKH CEllb-
Saccharomyces cerevisiae? Kakue ere opraHu3Mbl UCIOTB3YIOTCS | CKOXO3SHCTBEHHOU MPOAYKIMU
B OMOTEXHOJIOTUU?
Tema 10. Pectpuxnus JJHK
1. HazoBute Guonornueckue GyHKIMN EPMEHTOB PECTPHKA3
2. TlpumeHeHue (EpMEHTHBIX IPEIAPaTOB PECTPUKA3 B TECHHOMN
WHXEHEPUH
3. [TonsTHE TEPMHUHA «CAUT PECTPHUKAIIAI W-1T1K-5 Ucnonb3yeTt 3HaHUS O
4. [Ipumenerne GepMEHTOB SHAOHYKIIEa3 (bu3NIeCcKnX, XUMHUIECKUX, O1o-
5. Ormmmure GaxTOpPhl, BAUSIONINE HA PECTPUKALNIO TUIA3MUIHON U | XMMHUYIECKHUX, OMOTEXHOJIOTHYe-
10 (arosoit JJTHK CKHX, MEKPOOMOJIOTHUECKHX,

6. OxapakTepusyiiTe OHOIOTHYECKYIO (PYHKIIUIO CHCTEMa PECTPHUK-
un-moaudukanuu JHK

7. daxTopHl, BAMAIOIINE HA ITyOuHY ruapoiausa mosekyn JJHK

8. DHIOHYK/Iea3bl PECTPUKIMN (PECTPUKTA3bI): OCHOBHBIE Xapak-
TEPUCTUKH U IPUHIMITBI HOMEHKIJIATYPBI

9. CrabunbHOCTh (DEpPMEHTOB. YCIIOBUSI XpaHEHHs U MOATOTOBKH K
UCTIOIb30BaHUIO

TEIUTO(U3MUECKUX TIPOIIeccax B
npoeCCHOHATIBHOM NesATeIbHO-
CTH
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Tema 10. Pectpukmus JTHK

1. ®dparmenT pecTpukuny. BennunHa ¢parmenTa pecTpUKLIUH

2. Caiitsl pecTpuxuuu. M3omuzomepsl

3. YcnoBusi, HEOOXOAUMEBIE IUISi ONTUMAJBHOW aKTUBHOCTH Qep-
MeHTa. YCIIOBUSI MHAKTHBaIMi (epMeHTOB. YciIoBHBIE 0O03Haue-
HUS TapaMeTpoB (EpMEHTATUBHOM peakuud Ha IpUMEpe
Fermentas (Thermo scientific)

4. JlBoifHas pecTpuUKIMA: enwHas OydepHas cucTema, yBeHde-
HHe/yMEHBIICHHE HOHHOHM cribl Oy(pepHOro pacTBOpa, MOCIenoBa-
TeNbHAsi CMeHa Oy(epHBIX pacCTBOPOB, TEIUIOBBIE PEXHMEI paOOTHI
(epMeHTa, HHAKTUBALUS (PEPMEHTOB U YCIOBHUSA «UHCTKH» PEaAKIU-
OHHOW CMECH

W]-1 ITK-6 Briageer 0CHOBHBIMU
MPUHIUIIAMU OpraHU3aIuu padoT
O TIPOBEICHHUIO MCIIBITAHUH,
BHEJIPCHUIO U PUMCHCHHIO HH-
HOBALIMOHHEIX TEXHOJIOTH IS
TOBHITIIEHUS () (HEKTUBHOCTH
TEXHOJIOTHYECKUX U OMOTEXHO-
JIOTHYECKUX MPOIIECCOB MPOH3-
BOJICTBA M TIepepabOTKHU CeIIb-
CKOXO3SIIICTBEHHO!M NPOAYKLHUH

11

Tema 11. Brigenenne pekomOnHaHTHOTO Oenka

1. JlaiiTe onpeneneHue TEPMHUHY «T€H»

2. Ilepeuncnute M 0XapaKTepU3yHTE METOIbI BBIICICHHS TEHOB U3
MPUPOAHBIX UCTOYHUKOB?

3. Oxapakrepusyiite Bektopbl Mosekyn JIHK, ucmonbsyrommecs
JJIA 1OCTAaBKH YYXKCPOAHBIX T€HOB B T'CHOM KJIETOK

4. Kakue BEKTOPHI, BKIOYAIOIHE TY)KEPOAHBIE T'eHbI, Ha3bIBAIOTCS
PEKOMOMHAHTHBIMH?

N-1TIK-5 Vcnons3yeT 3HaHUA O
(bU3NYCCKUX, XUMUYCCKUX, OUO-
XUMHYECKHX, OMOTEXHOIOTHY e-
CKHX, MHKPOOHOJIOTHUECKHUX,
TermIo(U3NYECKUX NpoLieccax B
npoheCCUOHATBHOM NesTeIbHO-
CTH

Tema 11. Brigenenne pekoMOWHAHTHOTO OenKa

1. Metozpl, MpUMEHSEMBIE IS TTOMYIEeHUs] pEKOMOMHAHTHOTO BEK-
TOpa

2. Kak renerndeckast nHpopManus KOZUpyeTcs B TeHe?

3. Omnpezenenne «KOANPYONIAs MOCIEN0BATEIbHOCTS B TCHOME)

4. IlpencrasieHue 00 yHUBEPCATLHOM BEKTOPE

5. Ha3oBuTe I71aBHBIE YCIIOBHS IPHU BBIACICHUN OEIKOB

6. IlepedncnuTe 3Tanbl NpeaIISCTBYIONINE BBIICICHUIO U OUUCTKU
6enka

7. Onuimre X0/ paboThI IPH BbIZEICHUH OEJIKOB

8. Kak Mo)xHO npoBepuTh Haju4ue Oelika B pacTBope

WJI-1 T1IK-6 BnageeT 0CHOBHBIMHU
MPUHIUIIAMHI OPTaHU3aLUH PadoOT
TI0 TIPOBE/ICHUIO UCIIBITAHUH,
BHEJIPEHHIO ¥ IPUMEHCHHIO MH-
HOBAIIMOHHBIX TEXHOJIOTHH IS
MOBBILIEHUs 3P PEKTUBHOCTH
TEXHOJIOTHYECKUX U OHOTEXHO-
JIOTHYECKUX MPOLIECCOB IPOU3-
BOJICTBA M NIepepabOTKU Celb-
CKOXO35IiICTBEHHO! IPOAYKLIUU

Kpurepun oneHrBanus orseta (Tadil.) 10BOAATCA 10 CBEJIeHUS 00y4YarolUXCcsl B Havaje
3aHATUH. OeHKa 00bsBIsIeTCs 00yJaroIEeMycsl HeIOCPEACTBEHHO MOCye OTBETA.

[Ikana

Kpurepun onieHnBaHus

JIOTHEH;

Ornenka 5
(oTIM4HO) CKOM TTOCJIeIOBATENBHOCTH;
KOB;

BOIIPOCOB.

- o0y4aromuiics IOJIHO YCBOMJI YU9eOHBIN MaTepua;
- TIOKa3bIBAET 3HAHUE OCHOBHBIX MOHATHH TEMbI, TPAMOTHO MOJB3yeTCs] TEPMHHO-

- IPOSIBJIAET YMEHHE aHAIN3UPOBATh U 00001aTh HH(POPMALINIO;
- IEMOHCTPHUPYET YMEHHE H3/araTth y4eOHbIM MaTepuaa B ONpeaesIeHHOMN Joruye-

- JIEMOHCTPHUPYET CHOPMHUPOBAHHOCTh U YCTOWYMBOCTh 3HAHHI, YMEHUI U HaBBI-

- MOT'yT OBITE JAONYHICHbI OAHA—ABE HETOYHOCTHU IIPHU OCBCIICHUU BTOPOCTCIICHHBIX

€T MECTO OJIMH U3 HEJTOCTATKOB:
OrneHnka 4 a s

(xopomo)

HCTOYHOCTH.

OTBCT YAOBJICTBOPACT B OCHOBHOM Tpe60BaHI/IHM Ha OLICHKY «5 », HO IIpU 3TOM UMCEC-

- B YCBOCHUHN y‘IC6HOF0 MaTepuajia JOIMYyICHbI HeOoIbIINe l'[pO6€J'II)I, HC HCKa3uB-
mue COACPIKAaHUE OTBETA; B M3JIOKCHHUU MaTepHralia AOMYUICHbI HE3HAYUTCIIbHLIC

(YIOBIIETBOPUTENHHO)

JIS1 TaJIbHEHIIIET0 YCBOESHUSI MaTeprana;
Ouenka 3 A y P ’

- HETIOJTHO WJIM HEMOCJIEA0BATCIbHO PACKPBITO COACPKAaHUC MaTE€pHralia, HO IoKa3a-
HO 06Iuee IIOHUMAaHHE BOIIPOCa U IMPOACMOHCTPUPOBAHBI YMCHHA, MOCTATOYHLIC

- UMENHCh 3aTPYAHCHUS WU JOMYIIEHHI OIMHOKH B ONpECIICHUU TMOHSTHH, WC-
MOJIb30BaHUU TEPMHUHOJIOTHH, VCTIPABJICHHBIE MTOCJIE HABOJSIIMX BOMPOCOB; BBISB-
JIeHa HeJOoCTaToyHass C(OpPMUPOBAHHOCTH 3HAHWH, YMEHHI M HABBIKOB, O0ydJaro-
LIMICSI HE MOXKET MPUMEHUTh TEOPHIO B HOBOM CUTYalIlUU.

(HEyIOBIETBOPUTEIHHO)

Orenka 2
CTH y4eOHOTO Marepuaa;

- HC PACKPLITO OCHOBHOC COACPIKAHNC yqe6Horo Mmarepuaia;
- 06Hapy>1<eHo HE3HAHUE WM HEIOHHUMaHuEe OONblIeH WIX Hambojee Ba)KHOM uya-

- JOITyHICHbI OIIMOKHU B OIPCACIICHUH HOHﬂTHﬁ, IpUu UCIIOJIB30BAHUU TEPMHUHOJIO-
I'y, pCUICHNHU 3aaa4, KOTOPbIC HE MCHPABJICHLI IMMOCJIC HECKOJbLKNX HABOAAIIUX BO-
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HUS, YMCHHUA U HABBIKU.

MpoCoOB; HE C(l)OpMI/IpOBaHbI KOMIETCHUNH, OTCYTCTBYIOT COOTBCTCTBYIOIIIMC 3HA-

4.1.2 TectupoBanue

TectupoBaHue UCIIONIB3YETCS AJIsl OLIEHKH KaueCTBa OCBOEHUSI 00Yy4aroIMMCs OCHOBHOIM
npodecCHOHATBLHON 00pa3oBaTENbHON MPOTPaMMBI 1O OTACIBHBIM TeMaM /WK pa3jenaM
JTUCHUILIMHBL. TecT mpeacraBisieT co00i KOMIUIEKC CTaHAapTU3MPOBAHHBIX 3a/laHUH, TO3BO-
JSIOUIAH YIIPOCTUTH MPOLEAYPY U3MEPECHUS 3HAHUN U yMeHHH oOyuaromuxcs. OOydarommm-
Csl BBIIAIOTCS TECTOBBIC 3a/aHus ¢ (HOPMYIHPOBKONH BOIMPOCOB M MPEIJIOKEHUEM BBIOPATh
OJIMH (peIKO HECKOJIBKO) IPaBUWJIbHBIN OTBET U3 HECKOJBKUX BAPUAHTOB OTBETOB.

Ne
n/n

OreHOYHBIE CPECTBA

Kona u HanmMeHoBaHue
WHAWKATOpa KOMIIe-
TEHIINHN

1.

I'eHHas MHXEHEPHs — 3TO NPAKTHKA ...
1. BBIBEICHUS HOBBIX IOPOJ dKUBOTHBIX U COPTOB pacTeHHH
2. BBEICHUS JKUBBIX MUKPOOPIaHU3MOB B TKaHU PACTEHUI UM KUBOTHBIX
3. U3MEHEeHHUS TeHeTHUYECKUX MPOTrpaMM KJIETOK C LEJIbI0 HalpaBJICHHOTO
HU3MEHEHUS UX HACJIEICTBEHHBIX CBOMCTB
4. co3maHus HOBBIX KJICTOK HOBOTO THIIA.

KnerouHas uHXeHepHst OCHOBaHA Ha ...
1. ckpemMBaHUM pacTeHUM
2. oTOOpEe pacTeHUH U JKUBOTHBIX
3. KyJIbTUBHPOBAHHUHU KJICTOK PacTCHHWI BHE OPraHU3Ma, CIIOCOOHBIX CHH-
TE3UPOBATh HY)KHBIC BEIIECTBA
4. cuHTE3€ TeHOB M BHEPEHUHU UX B KIETKH PACTCHUI

K pa3zenaM GHOTEXHOJIOTHH OTHOCSTCS:
1. reHHas HHXKCHEPHS, CENEKIHUSI )KUBOTHBIX
2. ceneKIus pacTeHH, )KUBOTHBIX
3. KJIETOYHAsI HHXKEHEPHs1, CEJISKIHS PACTEHH
4. reHHasi, KJICTOYHAs] HH)KEHEPHsI

TpaHcreHHsle OpraHu3Mbl IIOJIYYarOT IIyTEM BBOAA YYKEPOJHOI'O IE€HA B ...
1. coMaTHYECKYIO KIETKY
2. ARIEKIIETKY
3. criepMaTo3ous
4. MUTOXOHAPUHU

l'ox, xorzma BHepBble MMOKa3aHa POJb HYKJIEHHOBBIX KUCIOT B Iepejade Haclel-
CTBEHHOI nHpoOpMannu

1. 1940

2.1944

3. 1953

4. 1957

I'ox, xorga Ob1a co3ana Moaens ABoiHoH crimpanu JTHK
1. 1940
2.1944
3. 1953
4. 1957

ITepBbIM 0OBEKTOM T€HHOU HHIKEHEPUH CTaJla OAKTEPHS:
1. E.coli
2. S. cerevisae
3. B. Subtilis
4. A. tumefaciens

HepBI)IMI/I 06L€KTaMI/I FeHHOﬁ I/IH)KeHepI/II/I CTaj 1mja3sMHuJbl:
1. S.cerevisae
2. B.subtilis
3. E.coli
4. A. tumefaciens

TpaHCIIO30HbI BIIEPBBIC OBLIH OTKPHITHI B ...
1. 30 - x romax
2. xouue 40 -x romos
3. 1971 rony

WNIO-1TIK-5 Hcnomns-
3yeT 3HaHWUA O (U3M-
YECKNX, XHMHUUECKHX,
OHMOXUMHUCCKUX,
OHOTEeXHOIOTHYE-
CKUX, MHKPOOHOIIO-
TMYECKUX, Terohu-
3MYECKUX Mpoleccax
B NMPpOo(hecCHOHAIBHON
JIeATeIIbHOCTH
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10.

TpaHCIO30HBI OTKPBUL:
1. ITons Bepr
2. bap6apa Mak-Knunrok
3. ®penepuk Conrep

11. | IlpeumymiecTBa MOJyYeHHs BUAOCHEUU(UYECKUX JUIS YeJOBEKa OEIKOB IIyTeM
MHUKPOOHOJIOTMYECKOTO CHHTE3a
1. mpocToTa 06opynoBaHUs
2. DKOHOMHYHOCTb
3. oTcyTCTBHE AEUIUTHOTO CHIPHS
4. cHATHE 3THYECKHUX MPOOIeM
5. mpOCTOTA BBLACICHHS M OUHCTKU
12. | Tpanctepassl OCYIIECTBIIIIOT:
1. KaTanu3 OKUCIUTENEHO-BOCCTAHOBUTEIBHBIX PEAKIINN
2. mepeHoc (pyHKINOHAIBHBIX TPYIII Ha MOJIEKYITY BOJBI
3. Karanu3 peakuyi MPUCOEANHEHUS 110 ABOMHBIM CBS3SIM
4. xaTanu3 peakui nepeHoca GyHKIMOHAIBHBIX IPYII HA cyOcTpar
5. Karanu3 peakli THIpoan3a
13. | MoHOKIIOHaNIBHBIE aHTUTENA MOTYYaloT B IIPOU3BO/ICTBE!
1. mpu ppaKkOHUPOBAHNUY aHTHUTEI OPTaHHU3MOB
2. ¢hpaKIMOHUPOBAHHEM JTUM(OIIUTOB
3. ¢ mOMOIIBI0 THOPHAOM
4. XUMUYECKIM CHHTE30M
5. GuoTpancopmMaryeil MOIUKIOHAIBHBIX aHTHTEJ
14. | MumeHsro a7 JEWCTBHUS MYTarcHOB B KJICTKE SBIISIOTCSL:
1. JHK
2. JHK-nonumepasa
3. PHK-nonumepasa
4. pubocoma
5. nuadopmanmonnas PHK
15. | OcHOBHBIM HEIOCTATKOM KHBBIX (aTTEHYHPOBAHHBIX) BAKIIMH SBISIETCA:
1. HeOOXOAUMOCTb HUCTIONB30BAHMS XOJIOAUIBHUKOB JJISI XpaHEHUS
2. CIIOHOCTh KyJIbTHBUPOBAHUSI MHOTHUX NATOI€HHBIX MUKPOOPTaHU3MOB
3. OMacHOCTH CIIOHTAHHOTO BOCCTAHOBJICHHS BUPYJIEHTHOCTH
4. Hu3kas 3pPEKTUBHOCTh TAKUX BaKIIUH
5. OacHOCTb 3apaKeHHMs IIEPCOHANIA HA TIPEIPHUITHH
16. | IlpnumHa HEBO3MOXKHOCTH HETIOCPEICTBEHHOW OJKCIIPECCHM T€Ha 4YeJOBeKa B
KJIETKaX MPOKapHOT:
1. BBICOKasi KOHLICHTpALHsI HyKJIeas3
2. HEBO3MOXKHOCTb PEIUTUKAIINH TLIA3MH]T
3. OTCYTCTBHE TPAHCKPHIILINN
4. HEeBO3MOXHOCTD CIUIaficCHHTa
5. OTCYTCTBHE TPAaHCIALUU
17. | IIpsmoit mepenoc gyxepoaHoii JJHK B mpoTommacTel BO3MOXKEH € IIOMOIIBIO:
1. MUKpOUHBEKITUT
2. Tparcdopmaryu
3. YHaKOBKHU B JIMIIOCOMBI
4. KyTbTHUBHPOBAaHUE MPOTOIJIACTOB Ha COOTBETCTBYIOIIMX IMHUTATEIBHBIX
cpenax
5. 06pabOTKH NPOTOILIACTOB MOJHITHIICHIJIMKOIEM
18. | Cy0GcrpaTaMu pecTpuKTas, UCIIOIb3YeMbIX T€HHBIM HH)XEHEPOM, SIBIISIFOTCSI:
1. roMoronrcaxapu bl
2. TeTepononcaxapuIsl
3. HyKJICHHOBBIE KUCIIOTHI
4. 6enxu
5. TUTIHABI
19. | «I'eH-mMapkep» HEOOXOAUM B T€HETUIECKON HHKECHEPHU:

1. st BKITIOYCHUS BEKTOPA B KIIETKH XO35IMHA

2. i oTbopa KOJIOHHUH, 00pa3yeMbIX KJICTKaMH, B KOTOPHIE MPOHUK BEK-
TOp

3. U1 BKJIFOUEHUsT —pabodero reHal B BEKTOp

4. U1 TIOBBIIICHHUS CTA0OMIIBHOCTH BEKTOPA

5. st 0OJeTYeHUs] MPOHUKHOBCHUS BEKTOPA B KJICTKH X035 HHA

N-1 TIK-6 Brmageet
OCHOBHBIMH TIPHHI[H-

naMd  OpraHU3aluu
paboT mo npoBene-
HUIO HCTIBITAHUH,

BHEJPEHUIO M IIpU-
MEHEHUI0 WHHOBAIIU-
OHHBIX  TEXHOJIOTUM
JUISL TIOBBILICHUS (-
(DEeKTHBHOCTH TEXHO-
JOTUYECKUX W Owmo-
TEXHOJIOTHYECKUX

MPOLECCOB  IPOU3-
BOACTBA U TIIepepa-
OOTKH CeJILCKOXO035H-
CTBEHHOW MPOYKIIUU
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20. | IlonsTHE «IHMIIKHE KOHIIBD MPUMECHUTEIBHO K TCHETHYCCKOW MHKCHEPHU OTpa-
JKAeT:
1. KOMILTIEMEHTaPHOCTh KOHIIEBBIX HYKJIICOTUIHBIX TOCIIEI0BATEILHOCTEH
2. B3aMMOJICHCTBHE HYKJICHHOBBIX KHCJIOT M THCTOHOB
3. pearupoBanue Apyr ¢ Apyrom SH- rpymnm ¢ oOpa3oBanueM nTucyibhu-
HBIX CBSI3€i
4. runpodoOHOE B3aNMOACHCTBIE JIUITHAOB
5. obpa3oBaHNE BOJOPOIHBIX CBA3CH

[To pe3ynbraTtam TecTa 00ydaroLIEMyCsl BBICTABIISAETCS OLIEHKA «OTJIIMYHO», «XOPOILIO»,
«yJIOBJIETBOPUTEILHO» W «HEYAOBJIETBOpUTENbHO». Kputepun onennBanus orsera (Tabdi.)
JIOBOJATCS. 0 CBEAEHUS OOy4aroIlMXcsl 10 Hayaja TeCTUpOBaHMs. Pe3ynbraT TecTUpOBaHUS
00BsIBIIACTCS] 00YYAIOLIEMYCsl HETOCPEICTBEHHO TIOCIIE €0 Cauu.

[xana Kpurepun onennBanus (% NpaBHIbHBIX OTBETOB)
OreHka 5 (OTIIMYHO) 80-100
Orrenka 4 (xoporio) 70-79
Orenka 3 (YIOBICTBOPUTEIILHO) 50-69
Orenka 2 (HEYIOBJIETBOPUTEIHHO) MeHee 50

4.1.3 KonTponbHas padboTa 1Mo pa3aeny JUCIUTUIAHBI

Kontpons mo paszeny AUCHUIUIMHBI NPEyCMaTpUBAET BBINOJHEHHE MHUCbMEHHON
KOHTPOJIbHOM paboThbl. [luceMeHHas KOHTposibHAs paboTa — 3TO BHUJ OLIEHKU 3HAHWM IO
OJTHOMY WJIM HECKOJBbKUM paszjiesiaM TUCUMIUIMHBL. E€ nenbio sBisercs mpoBepKa CTENEHU
YCBOEHHS OCHOBHBIX BOIPOCOB IO TE€MaM, BXOASIIMM B paszaen aucuumiuebl. [lo
JUCUUIUIMHE ['eHHas MH)KeHepuss U HaHOOMOTEXHOJIOTMU BBINOJHSIOTCS JBE MUCbMEHHBIE
KOHTpOJIbHbIE paboTel 1o pazaenam: «OCHOBbI TeHHOM uHxeHepun» Hu «OCHOBBI
HaHoOMoTexHOMoruiy. K kax1oil mucbMeHHONH KOHTpPOJbHOU paboTe pazpaboTaH NepedyeHb
BOIIPOCOB, 110 KOTOPBIM COCTaBJIEHbl OMJIETHI. buner st KOHTPOJILHOM pabOThl COAECPKUT 3
BOIIPOCA, JIBa U3 KOTOPBIX BKJIIOYAIOT, B OCHOBHOM, MaTepual JIeKIUH U yueOHuKoB. Tperuit
BOIIPOC BKJIOYAeT B ce0s MaTepuain, W3y4YeHHbIH Ha MpaKTU4YeCKuX 3aHATHsIX. OTBeT Ha
BOIPOCHI KOHTPOJILHON paboThl 0pOpMIISeTCs Ha OTAEIbHBIX JIMUCTaX B IPOU3BOJILHON (hopMe.
Opnako cHauvajga NpPUBOJATCA TIEpCOHaNbHBIE JAaHHble oOyuatomero (®PUO, rpynna,
¢axynbTeT), Janee BOIPOCh Oniera, a 3aTeM OTBET Ha HUX.

[Ipumepsl BOpOoCOB [Isl KOHTPOJIBHOW pabOTHI MO pa3feny AUCHUIUIMHBI IPUBEICHBI
B MeToauueckux paspabotkax: Jlepxo, M.A. I'enHHass MH)XeHepUs U HAHOOMOTEXHOJIOIMU
[D5eKTpOHHBIN pecypc]| : METOAMYECKHE PEKOMEHIAIIMU 0 OpraHU3alMH CAMOCTOSTEIbHOM
paboThl [y o0yyaromuxcs Mo HampaieHuto noArotoBku: 35.03.07 TexHonorus npous3BoI-
CTBa U MepepabOTKU CeTbCKOXO03IWCTBEHHON MPOAYKLMHU, NMpopuiib buorexHonorus npous-
BOJICTBA U MEPepadOTKU CETbCKOXO03HCTBEHHOM MPOAYKIMH, YPOBEHb BBICIIET0 00pa3oBaHus
— OakanaBpuat, popma obyuenus: ounas / MA. Jlepxo, M.B. EnuceenkoBa — Tpowurk: FOx-
HO-Y pajbCKUil I'AY, 2021. - 77 c. — Pexum JOCTYyIIA:
https://edu.sursau.ru/course/view.php?id=7796;
http://nb.sursau.ru:8080/localdocs/ivm/01770.pdf; [depxo, M.A. I'eHHas uH)XeHEpUsl U HAHO-
OMOTEXHOJOTHH [DJIEKTPOHHBIA pecypc| : METOAMYECKHE PEKOMEHJAlMU 10 OpraHu3aluu
CaMOCTOSITENIbHONW paboThl /Ui 00y4aromuxcs Mo HarpasieHHio moarotoBku: 35.03.07 Tex-
HOJIOTHS MPOMU3BOJICTBA U MEepepabOTKU CENbCKOXO3IWCTBEHHOW MpoaAyKUuH, npoduns buo-
TEXHOJIOTUSI MPOU3BOJCTBA U MEpepabOTKH CETbCKOXO3SHCTBEHHOM MpPOIYKIIMU, YPOBEHb
BBICIIETO 0Opa3oBaHus — OakanaBpuar, opma o0ydenus: 3aounas / MA. [lepxo, M.B. Enu-
ceeakoBa — Tpowmrk: HOxuo-Ypanbckumii ['AY, 2022. — 73 c¢. — Pexum nocryna:
https://edu.sursau.ru/course/view.php?id=7796;

Ne Kon u HaumenoBanue

i OreHOYHBIE CpECTBA WHAWKATOpa KOMIIe-
TEHIIUN

1 ITepeuenp BOIPOCOB sl HOATOTOBKU K KOHTPOXIO 10 pasneny «OcHosbl renHoi | UJI-1TIK-5  Hcnoss-
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UH)XXEHEPU
1. OcHOBHBIE HAIlPAaBIECHUA U 3a1a4l T€HHON MHXKCHEPUH HA COBPEMEHHOM 3Talle
2. Ionyuenue reHoB. Xumuyeckuii M (hepMEHTaTHBHBIN cuHTE3. Briaenenue
TEHOB C MOMOIIBI0 (DEPMEHTOB PECTPUKLIUK U TPAHCIYLUPYIOMIHX (Haros

3. PecTpukTassl U UX 3HaUCHUE

4. PexomOunantHas JIHK. BekTopbl M HX HCIONB30BaHHE Ui MEpeHOCca
TEHETUYECKOT0 MaTepuaia

5. Metonb! BBe[IeHHS TEHOB B OaKTepHaJIbHBIC KIETKHA. DKCIPECCHS TyKEPOIHBIX
TEHOB

6. CrtocoOBI TTOTy9ICHHUS TEHOB

7. Koncrpyuposanue pekomouHantaoi JIHK (bepmenTaTuBHBIN CHHTE3)

Ilepedens BOpocoB I MOATOTOBKH K KOHTPOJIIO 10 pa3zaeny «OCHOBBI T€HHOM
WHKCHEPUN

1. HaHOOMOTEXHOIOTUS KaK HayKa, ee [eJIb U 3a]a4H, CBsI3b C IPYTUMH HayKaMu
2. Teopernueckast ¥ MpakTHYECKask 3HAYMMOCTh HAHOOMOTEXHOJIOTUH

3. Mopdoosoruueckue METObI UCCIEI0BAHHUS HAHOCTPYKTYP

4. AHanmuTHYEeCKHE METOABI UCCIIEJOBAaHUS HAHOCTPYKTYP

5. IIpenapaTuBHbIE METO/bI UCCIIEIOBAHUSA HAHOCTPYKTYP

6. Pa3znooOpasue HaHouacTHIl. DU3UKO-XUMUYECKHUE CBOMCTBA Hanbosiee pacipo-
CTpaHEHHBIX HAHOYACTHUI]

7. Vicnonb3oBanue GymiepeHOB U HAaHOTPYOOK. CBsA3b CTPYKTYpPhI HAHOYACTHIL C
ux OuoornaeckuMu ddheKTaMu in vivo u in vitro

8. OcoOGeHHOCTH CTpOEHHsI OMOMONEKYN. benku: cTpyKTypHO-(QYHKIMOHANbHAS
xapaktepucTuka. Moaupukanus TPUPOAHBIX OenKoB. VCKycCTBEHHBIE OEIKH.
B03MOXHOCTH HCIIOB30BaHUS OCJNKOB I PEIIeHUs] HeKOTOPBIX 3a7jay HaHOTEeX-
HOJIOTHH

9. HanomaTepuassl Ha OCHOBE NENTUIOB (MENTHIHbIE HAHOTPYOKH, chepruueckue
CTPYKTYPHI). S-ciiou. PuOpHUIIpHas METaUTA3AIUS

10. OcHOBHBIE IPUHIMITBI CTPYKTYPBI (PEPMEHTOB U 0COOCHHOCTH (pepMEHTaTHB-
HOTO Kartanu3a. MONeKyJISIpHbIA IU3aiiH U U3MEHeHue crneunpuyHocTu GepmeH-
TOB — HAHOTEXHOJIOTHUECKHE 3a/1a4H 1 TIePCIEKTUBBI

11. YrieBoapl. Bo3MOXHOCTh HCIIOJIB30BAHUS TIOJINCAXAPHUIOB B KaU€CTBE HaHO-
OmomarepuaioB

12. JIummpaer. HanoCTpyKTYphI, 0oOpasyemble JHmuIamMyd (MOHOCIIOW, MHIEIUIBI,
JIMTIOCOMBI), EPCTIEKTUBHOCTB JUIS IIeNIeH HAHOTEXHOJIOTHHU

3yeT 3HaHWA O (HU3M-
YECKUX, XMMHUUECKHX,
OMOXUMHUECKHX,
OHnoTeXHOJIOTHYe-
CKUX, MHKpPOOHOIIO-
TMYECKUX, TeIIopu-
3MYECKHX Ipoleccax
B ipopeccHOHaIEHON
JesATEeIEHOCTH

[lepedens BOnpocoB JUIs TMOATOTOBKH K KOHTPOJIIO IO pa3zaeny «OCHOBBI T€HHOM
WHXKSHEPUN

1. Yto Takoe 3HIOHYKJIEa3bl peCTPUKIMHU THMA [l u mouemMy OHHM Tak Ba>KHBI I
TeXHOJOTuH pekomOuHaHTHEIX JJHK?

2. Omumunte mpuMmeHeHue maasmuasl pBR322 B kauectBe Bektopa. Kakumu
0COOEHHOCTAMU OHa 00nagaet?

3. 3auem pectpurpoBannyoo miasmunHyo JHK nepen nurupoBanmem dacto
00pabaThIBarOT MIETOYHOH (ocdarazoii?

4. Yro Takoe nuHKep u agantep? I'ne ux ucnomab3yror?

5. Uro Takoe auIe30KCHHYKNeoTHAbl? Kak ¢ HX NOMOIIBIO ONpPEensioT
HYKJICOTUHYIO nocnenoBarenbHocts JJTHK?

6. Kakas peakuust katanuzupyercst pepMEHTOM 00paTHOW TpaHcKpunrazon? Kax
9TOT (PepMEHT UCTIONB3YeTCs B pekoMOnHaHTHBIX JIHK-TexHOMOTHAX?

7. Uro Takoe JJHK-MuKpoUYHTBI, M KaK OHH HCIONB3YIOTCS B (DYHKIIMOHATBHON
TeHOMHUKE?

IlepeueHp BOIMPOCOB AT HOATOTOBKU K KOHTPOJIO 1O pazjeny «OCHOBBI T€HHOU
WH)XEHEPUI»

1. IHK, nepcneKkTHBHOCTH JJIS 1IeJiel HAHOTEXHOJIOTHH

2. Ipormeccel caMOCOOPKH M caMOOpraHu3anuy B Owmomnornu. [IpuHINH mepap-
XHYHOCTH MPH cOOpKe OMOHAHOMAIINH

3. Camoopranuzanus GochoaunuaHsx MeMOpaH, BUPYCOB

4. buonoruueckre HaHOCTPYKTYPBI, 00pa3yroIyecs: MyTeM caMocOOpKH (aMHII0-
uHble GUOPUILIBI)

5. HanouacTuIbl Kak JEKapCTBEHHBIE CPEACTBA

6. HaHOIMarHOCTHKYMbl Ha OCHOBE OHMOCEHCOPOB M ()IyOPECIEHTHBIX HaHOYa-
CTHI]

7. UmmyHoTOKCcHHBL. Hanoo6omouku. YacTHeIe clydan ycrenrHoro (apmakosro-
TUYECKOr0 NPUMEHEHHUs] HAHOYACTHIL]

W-1 TIK-6 Baaneer
OCHOBHBIMHU TIPUHIIU-

MaMH  OpPTaHU3aAIUH
pabor mo mupoBene-
HUIO HUCTIBITAHUM,

BHEAPCHUIO U TIpH-
MEHEHHUIO HHHOBAI-
OHHBIX  TEXHOJIOTHM
JUTSL TIOBBIIEHUS 3-
(heKTUBHOCTH TEXHO-
JIOTHYECKUX H OHO-
TEXHOJIOTHYECKUX

MIPOIIECCOB MIPOU3-
BOJCTBA W TIIepepa-
OOTKHU CEIIbCKOXO03ii-
CTBCHHOW MPOAYKIUH
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8. [IpuMeHeHEe HAHOTEXHOJIOTHI B CEIBCKOM XO3SHCTBE, MIPH OYUCTKE CTOYHBIX
BOJI (HAHOCTPYKTYPBI cepeOpa U HAHOTIOPUCTHIC ITOJIUMEPHI B OUUCTKE BOJIBI)

9. HaroTexHOIOTHS U TKaHeBas HHxeHepus. KoHCTpyupoBaHHe TKaHEeW Mo3ra

10. bynyuiee HaHOOMOTEXHOJIOTUUYECKON PEBOTIOIIUU

11. HanoOmob6e30macHOCTh

12. TIpoGnembl cepTH(UKAUU U OLICHKH 0E30MaCHOCTH NMPUMEHCHHS HaHOMATe-
pHaIoB

Kpurepun ouenuBanus oTBera (Tabi.) TOBOAATCA 10 CBEIEHHsS OOy4arolIuxcs B
Hauajle KOHTPOJIS 10 pa3zeny JUCUMILIMHBL. [IucbMeHHast KOHTposibHAs paboTa OLEHUBAETCS
10 CJICAYIOUIEH IKaJe:

IIxana Kpurepuu oneHnBaHus

- 00yYarOIIUICS MOJHOCTHIO M MPABUJIBHO OTBETHJI HA BCE BOIPOCKHI OUIICTA;

- TOYHO ¥ AapryMEHTHPOBAaHO WCIOIB30BaH TEPMUHOIOTHICCKUN ammapar,
HanucaHbl GOPMYIBI COSTMHEHNHN, X0 XUMHYSCKUX PEaKIliii;

Ormenka 5 - IPOAEMOHCTPUPOBaHa ITy0oKast 00IIeTeopeTHdecKas MOArOTOBKA;

(oTm4HO) - TPOSBICHB yYMEHHUS TIPUMEHATh TEOPETHYCCKHE 3HAHWA TPU PCIICHUH
MIPaKTUYIECKUX 33124,

- TpH TIPOBEpKe pabOTHl MOTYT OBITH BBHISBICHBI HEOONBIINE HENOYETHl IO
BTOPOCTETIEHHBIM BOMPOCAM.

- oOyvaromMiicsi B LEJIOM NpPaBHJIBHO OTBETWI Ha BCE BONPOCHI Ounera,
Onenka 4 MPOJEMOHCTPUPOBAB TIYOOKYIO OOIIETEOPETUICCKYIO MOATOTOBKY, HO HMEIOTCS
(xopor1o) HeOOJIbIINe HETOYHOCTU B HCIIOJIb30BAaHMM WM TEPMHHOJOTMYECKOIrO ammnapara,
WM HanucaHusi popMyI cCoeIMHEHUH

- 00y4aroImuiics He OTBETUII IIOJIHOCTHIO WITH MPaBUIIBHO Ha BOIIPOCKH OMIIeTa;

- TIPH UCIOJb30BAaHMU TEPMHUHOJOTMYECKOTO armnapara, HamucaHuu (GopMys
Ouenka 3 COCIMHCHUH, XOa XUMHYCCKUX PEaKLHH JOMYCKAOTCS WIM HETOYHOCTH, WIIH

(YOoBIEeTBOPUTEIHHO) OIINOK;

- HMEIOTCA TpoOensl B OOIIETEOPETUYECKOW MOATOTOBKE, YTO HE MO3BOJIUIIO

NPaBUIILHO OTBETUTH Ha BCE BOIPOCHI OHIeTa.

- 00y4aroImiicst OTBETHJI MIIM HA OJMH BOIIPOC OWiIeTa, MiIM Ha BCE BOIPOCHI, HO C
rpyOBIMH OITHOKAMU;

- He yMeeT INPaBWIbHO HCIIOIb30BaTh TEPMHUHOJIOTHUECKHI ammapar, NHCaTh
(hopMyJIBI COeAMHEHHH, X0I XUMHUUECKUX PEaKLnii;

- UMEIOTCcs O0IbIINe TPOOETHI B 00IIETEOPEeTHUECKON OATOTOBKE.

Orenka 2
(HEeyIOBIETBOPUTEIIHHO)

4.2. Ilpoueaypsl U OLlEHOYHBIE CPEICTBA /1JIsl IPOBe/ICHUs POMEKYTOUYHOM aTTecTaluu
4.2.1 Dx3ameH

Dk3aMeH sBisieTcsi (OpPMONM OIEHKH KadyecTBa OCBOCHUS OOYYarolIMMCs OCHOBHOM
npodeccuoHanpHOM 00pa30BaTeIbHON MPOTPAMMBI 1O pa3zenaM TUCHUILIMHEL [lo pe3ynbra-
TaM 7K3aMeHa 00yJaroIeMycsl BBICTABIISIETCS OILIEHKA «OTJIIMYHOY, «XOPOILI0Y, «YAOBIETBOPH-
TEJIBbHO» UJIU «HEYOBJIETBOPUTEIHHO.

DK3aMeH M0 JUCHUIUIMHE MPOBOJUTCS B COOTBETCTBUU C PACIMCAHUEM IPOMEKYTOU-
HOH aTrTecTanuu, B KOTOPOM YKa3bIBAE€TCS BPEMs €ro MPOBEACHUS, HOMEp ayJUTOPUU, MECTO
MPOBEJICHNUS KOHCYIbTAllUH. Y TBEP)KJIEHHOE paclycaHne pa3MeniaeTcs Ha HH(HOPMaMOHHBIX
CTeH/IaX, a TAaK)Ke Ha O(UIIMATBHOM caiiTe Y HUBEpPCHUTETA.

YpoBeHb TpeOOBaHUN I MPOMEKYTOUYHON aTTECTAIlMU O0YYaIOIMUXCs YCTaHABIIHMBa-
eTcs paboueii mporpaMMoN NUCHUIIINHBI U TOBOJAUTCS IO CBEACHHS OOYUYAIOIINXCS B HaYale
ceMecTpa.

DK3aMeHbl TPUHUMAIOTCS, KaK MpaBuiio, Jekropamu. C pa3penieHus 3aBe1yrolero Ka-
denpoil Ha sK3aMEeHEe MOXKET IIPUCYTCTBOBAThH MpenojaBaTesb Kadeapsl, MPUBICYEHHBIN IS
MIOMOIIY B MpUEME IK3aMeHa. B ciydyae oTCyTCTBUS BELYILIETO MPENOJABATENS 3K3aMEH NIPHU-
HUMAEeTCs Mperno/iaBaTesieM, Ha3HaYeHHBIM PACTIOPSKEHUEM 3aBEYIOIIET0 Kadeapoid.

[IpucyrcTBUE Ha HK3aMEHE MpenoAaBareneil ¢ Ipyrux kagpeap 6e3 COOTBETCTBYIOIIETO
pacmnopspKeHUs peKTopa, MPOPEKTopa Mo yueOHON U BOCIUTATENbHOM paboTe MIIH 3aMECTHUTE-
751 tupektopa MHcTuTyTa 1o yueOHo# paboTe He TOIyCKaeTcsl.
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Jlst mpoBeieHusI PK3aMeHa BEAyIIUN MperoaaBaTe/lb HaKaHyHEe TOy4aeT B CeKpeTa-
puaTe IUPEKTOpaTa 3a4€THO-IK3aMEHAIIMOHHYIO BEIOMOCTh, KOTOpasi BO3BPAIIACTCS B CEKpe-
TapuaT I0CJIe OKOHYAHMSI MEPOIPHUATHS B JICHb MPOBEICHUS dK3aMEHa WJIN YTPOM CIEAyIo-
IICTO JHS.

DK3aMeHBI IPOBOJIATCS IO OMIeTaM B YCTHOM WJIM NMTHCBbMEHHOM BHJIE, TUOO B BUJIE Te-
CTHUPOBaHUs. DK3aMECHAIIMOHHBIC OWJIETHI COCTABJISIFOTCS IO YCTAHOBJIICHHON (hOpME B COOT-
BETCTBUU C YTBEPXKIECHHBIMU Kadeapol 3K3aMeHAllMOHHBIMH BOIIPOCAMH M YTBEPKIAIOTCS
3aBeayromuM kadenpoii exerogHo. B Ounere conepxkurcs He Ooyiee Tpex BOMPOCOB.

DK3aMeHaTOpy MPEIOCTABISIETCS MPABO 3aJ1aBaTh BOMPOCHI CBEpX OmIieTa, a TaKXkKe Io-
MHUMO TEOPETHUECKHUX BOIPOCOB JaBaTh JUIS PEUICHUS 3a/1a4l U MPUMEPHI, HE BBIXOSIINE 32
pPaMKH MPOKIECHHOTO MaTepHalia 1o U3y4aeMOM TUCITUTIIINHE.

3HaHUS, YMCHHSI © HABBIKA OOYYaIOMIUXCS OMPEIEISIFOTCS OLIEHKAMH «OTIHYHOY», «XO-
pOIIIO», «YIOBJIETBOPUTEIBLHO», «HEYIOBJICTBOPUTEIBLHO» M BBICTABIAIOTCS B 3a4€THO-
9K3aMEHAIMOHHYIO BEIOMOCTh OOYyYaromierocs B JICHb YK3aMEHa.

[Tpu mpoBeneHUU YCTHOTO SK3aMEHa B ayJUTOPUHU HE JOJHKHO HAXOAUThCA Oonee 6
00yJaroIIUXCs Ha OJTHOTO TIPETIo1aBaTers.

[Tpu mpoBeseHUH YCTHOTO dK3aMeHa O0yYarouiics BRIOUpaeT SK3aMEeHAIIMOHHBINH Ou-
JIET B CIIy9alilHOM TIOPsIIIKE, 3aTeM Ha3bIBaeT (DaMHIINIO, UM, OTYECTBO U HOMEP dK3aMCHAIlH-
OHHOTI'0 OMIIETA.

Bo Bpems ak3aMeHa 00ydJaroImuecss MOTYT MOJIb30BAThCS C pa3pelieHus dK3aMeHaTopa
MPOrpaMMOil AUCHUILIUHBI, CIPABOYHONW U HOPMATHUBHOU JTUTEPATYPOM, IPYTUMH MTOCOOUSIMU
U TEXHUICCKUMHU CPEACTBAMH.

Bpems moarotroBku oTBeTa MmpH cade IK3aMeHa B YCTHOM (opMe JTOIKHO COCTABIIATH
He MeHee 40 MUHYT (IO JKEJTaHWIO 00YYaIOIMIErocss OTBET MOXKET OBITh JOCPOUYHBIM). Bpems
oTBeTa — He Oosee 15 MUHYT.

OOy4Jaronuiicst, UCIBITHIBAIONINI 3aTPYIHECHUS MIPH MOJATOTOBKE K OTBETY IO BBEIOpAH-
HOMY UM OHWJIETY, UMEET IPaBO Ha BHIOOP BTOPOTO OMIIETa C COOTBETCTBYIOIINM MPOAICHUEM
BPEMCHH Ha TIOJATOTOBKY. [Ipr OKOHYATETPHOM OIEHUBAHWU OTBETA OIEHKA CHIDKACTCS Ha
onuH Oami. Beigaua TpeTsero 6unera He pa3periaeTcs.

Ecnu oOyuwaromuiicss sSiBUJICS Ha SK3aMEH, M, B3SB OWMJIET, OTKA3aJCs OT MPOXOXKICHUS
aTTecTallid B CBSI3U C HEMOATOTOBJICHHOCTHIO, TO B BEJOMOCTH €My BBICTABJISETCS OLIEHKA
«HEYIOBIIECTBOPUTEIIHHO.

Hapymienne IUCHUIUIMHBI, CIHCHIBAaHUE, HCIONb30BaHHE OOYyYarONMIMMHCS Hepaspe-
IICHHBIX MTEYATHBIX U PYKOIUCHBIX MAaTePUAIIOB, MOOWIBHBIX TEICPOHOB, KOMMYHUKATOPOB,
TUTAHIIETHBIX KOMITBIOTEPOB, HOYTOYKOB M JIPYTMX BHUAOB JIMYHOW KOMMYHUKAIIMOHHOW M
KOMITBIOTEPHON TEXHUKM BO BpEMsl aTTECTAIMOHHBIX HWCIBITAHWN 3ampenieHo. B cioydae
HApYIICHUs 3TOTO TpeOOBaHUs MpEnojaBaTeib 00sf3aH yJATUTh OOYYaIOIIEToCs U3 ayauTo-
pPHUH M TPOCTABUTH €MY B BEJIOMOCTH OILIEHKY «HEYIOBJICTBOPUTEIIEHOY.

BricTaBieHne OLEHOK, MOMYUYEHHBIX MPH MOABEICHUU PE3yIbTATOB MPOMEKYTOUHOM
aTTeCcTallid, B 3a4eTHO-3K3aMCHAIMOHHYIO BEJOMOCTH IPOBOJUTCS B MPUCYTCTBHH CaMOTO
oOyuaromierocsi. [IpemogaBatenu HeCyT MepPCOHANbHYIO OTBETCTBEHHOCTH 32 CBOEBPEMEH-
HOCTb M TOYHOCTH BHECCHHS 3aITUCEH O pe3yibTaTax MPOMEKYTOUYHOW aTTECTAIlMH B 3aY4ETHO-
HK3aMEHAIMOHHYIO BEJOMOCTb.

HesiBka Ha 3K3aMEH OTMEUYaeTCs B 3a4€THO-’K3aMEHAIMOHHON BEIOMOCTH CIIOBAMHM
«HE SIBUJICS».

Jlyis oOy4arormmxcs, KOTOpble HE CMOIIM CJIaTh JK3aMeH B YCTAHOBJICHHBIC CPOKH,
YHUBEpPCUTET YCTaHABIMBACT MEPHO] JTUKBUIAINH 330JKEHHOCTH. B 3TOT mepuon mpeno-
JlaBaTev, MPUHUMABIITHE dK3aMEH, JIOJDKHBI YCTAHOBUTH HE MEHEE 2-X JIHEH, Korja oHH Oy-
IyT PUHUMAThH 33J0DKEHHOCTH. MHpOpMaIus o TMKBUAALNN 3aI0JDKEHHOCTH OTMEYaeTCs B
9K3aMCHAIIMOHHOM JIHCTE.

OOyJarommMcs, TTOKa3aBIINM OTJIMYHBIC M XOpOIIUE 3HAHHS B TEYCHHUE CEMecTpa B
X0JI€ TIOCTOSIHHOT'O TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH, MOKET OBITh MPOCTaBJICHA YK3aMEHa-
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IIMOHHAs OIICHKA JIOCPOYHO, T.€. 0e3 craum sk3aMeHa. OIeHKa BBICTABISIETCS B 9K3aMEHAIH-
OHHBIH JIMCT WM B 3a4€THO-3K3aMEHALMOHHYIO BEJJOMOCTb.

WNuBanuapl U JMIa ¢ OrpaHMYCHHBIMU BO3MOXKHOCTSIMH 37I0POBBSI MOTYT C/IaBaTh dK3a-
MEHBI B MEKCESCCHOHHBIN nepuoa B CpOKU, YCTAHOBJICHHBIC MHAUBUAYaJIbHBIM y‘-IC6HBIM Ij1a-
HOM. MIHBam/bl U Ma ¢ OTPaHUYCHHBIMU BO3MOXKHOCTSIMU 37I0POBBSI, HMEIOIIHE HapyIIe-
HUsS OIIOPHO-ABHUIATCIIBHOI'O alrapara, JOIYCKAKOTCA Ha aTTCCTAIMOHHBIC HWCIIBITAHUSA B CO-
HPOBOXKJCHUHU ACCHCTEHTOB-COMPOBOXKJAFOIIIHX.

ITpouenypa npoBeneHus IPOMEKYTOUHON aTTECTAI[H AJISI OCOOBIX CIIy4aeB H3JI0KEHA
B «llonoxkeHMn O TeKyImeM KOHTPOJIE YCIEBAEMOCTH M IIPOMEKYTOYHOM aTTecTaluu
oOyuaromuxcst o OIIOIl GakanaBpuata, crenuanutera u marucrparyps» OI'BOY BO

HOxuHo0-Ypanbckuii 'AY.

OlLIeHOYHBIC CpeacTBa

TunoBble KOHTPOJIBHBIE 33AaHKsI U (WJIM) UHBIE MaTEPHANIbI, HEOOXOIUMBIE IS
OIIGHKH 3HaHUIl, yMEHMH, HABBIKOB U (WJIM) OIBITA AESATEIHHOCTH, XapaKTepu-
3yroumx cOpMHPOBAHHOCTh KOMIIETEHIIMH B ITPOLIECCE OCBOCHHSI INCIUTLIMHEI

Kon n nanme-

HOBaHUE MHIHU-

KaTopa Komre-
TEHIIUHN

1 . OcHOBHBIE OTKPBITUSI COBPEMEHHON OMOJIOTHH, TMOCIYXKUBIINE (yHIAMEH-
TOM JUIs1 BOSHUKHOBCHUSI TCHETHUECKONW MH)KEHEPUHU

2. IIpenMeT ¥ 3aa4y TeHHON MH)KEHEPUHU U ee CBs3b C APYTUMH OHoJormde-
CKUMH JUCTIUIUTHHAMHA

. JlocTIKeHNs TEeHHON MH)XEHEPHH B CEIBCKOM XO3SIHCTBE

. JlocTiKeHns TeHHON MHXXEHEPHH B MEANIIIHE

. OCHOBHBIE pa3/ieIbl, H3ydaeMble TeHHOW HHKECHEPHEH

. Pectpunpyromue sanonykneasst I, I u 11l knaccos

. . MOHOKJIOHABbHBIC aHTHTENA

. T'ubpunmzanus ¢ JHK-3051aM1

9. Pubonyxkieassl

10. Mommmepassl. JJHK-3aBucumeie JJHK-nmomumepasel. JJHK-3aBucumbie PHK-
nonmmepassl. JJHK-nezaBucumbie PHK-nonumepassl. PHK-3aBucumsbie JJHK-
MTOJIIMEpPassl

11. AHK-nurassl. ®ocdarassl 1 KHHA3bI

12. HanpaBieHHBI MyTareHe3 W T'eHHas WHXeHepws OenkoB. HampaBneHHBIH
MyTareHes M CilyJyaiHbIi MyTareHes

13. BekTopsl Ha OCHOBE PEIUIMKOHOB OaKTepHwaibHBIX ImiasMun (pBR322,
PUCL18)

14. BexTopsl Ha ocHOBe OakTeprodaros (M13, X)

15. BekTopbl Ha OCHOBE BHPYCOB KHBOTHBIX. BekTopsl Ha ocHoBe Ti ruiasmu
16. OcHOBHBIE TOXO/ABI K MOJTyYSHHUIO OMOIHOTEK

17. JHK npoxapruOTHYECKUX U 3YKapUOTUIECKUX OPTaHU3MOB

18. Ilomydenue Oubnmorexu JJHK ¢ moMomisio BUPYCHBIX WM IUTa3MHUIHBIX
BEKTOPOB

19. JIBa tumna 6ubmmotex JJHK, npuMenseMbIX 11 pa3HbIX Heneit

20. [onyuenne 6ubnmmorex kJJHK 13 orodpannsix nomyssiuuit monexkyn MPHK
21. BolsBiieHHs! HY>)KHBIX KJIOHOB B T€HHO# OMONMOTEKE IMyTeM rHOpuaAn3aIiy ¢
panuoaktuBHbIM JJHK-30H10M

22. Beiienenue nepexpsiBaromuxcst kionos JJHK («mporyska mo xpomocome))
C LIENBI0 UICHTU(PUKAIIMH COCETHUX T'€HOB

23. Unentuduxanus kionos JJHK myrem tpaHcsiimu in Vitro

24. BeigeneHne 1 OYNCTKa PeKOMOMHAHTHBIX KIIOHOB

25. CexenupoBanue JJHK. Metoasr cekBernpoBanus JJHK

26. Vcronp30BaHNe HEPAINOAKTUBHBIX METOK IIPH CEKBEHHPOBAHUN

27. KoHCTpyrpoBaHUEe IEICIHi JUISI CEKBEHUPOBAHUS

28. IIpuroroBienue MaTpull 11 cekBeHuposanus JJHK

29. Kommrotepusiit ananu3 JIHK u konmupyeMbix 6eTKoB

30. Hcnonn3oBanue i aHanu3a 0a3 manabix JJHK m OemkoBbix mociemoBa-
tenpHOCTEel (GenBank, EM BL, FA STA , PIR u T.11.)

31. INonumepasnas nennas peaxkuus (ITLP)

32. Ammmdukanus PHK ¢ nomomisro TP

33. MonekynspHoe ki1onuposanue [1IP-nmpoxgykTos

34. Myrarene3 kionupoBanHoi JIHK

O ON N bW

NA-1TIK-5
Hcnons3yer
3HAHMA 0
(uzndeckux,
XMMHUYECKHX,
OMOXMMHUYECKIX
.
OMOTEXHOIOTHY
€CKHX,
MHUKPOOHOTIOTHY
€CKHX,
TETUTO(U3HIECK
HX Tpoleccax B
npodeccroHab
HOWU
JeITeIbHOCTH
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35. Caiir-cnieneuueckuii MyrareHes

36. HanpaBneHHbIN MyTareHes3 ¢ MoMOILIbIO0 OJIMTOHYKJIEOTHUIOB

37. MyrareHnes ¢ ucnoibzoBanuem [11[P

38. Dkcnpeccust 6enkoB B E.coli. Dkcnpeccus 6enkoB ¢ ucronb3oBannem PHK -
NoJMMepasbl 1 IPOMOTOPOB (haroB

39. Dkcnpeccusi OENKOB C UCIIOJIB30BAHHEM BEKTOPOB C PErYJIUPYEMBIMH dJIe-
MeHTaMu dara A

40. IIpomyKnusi CIUTHIX OENKOB C MCHONB30BAHHUEM CIEIHAIBHBIX 3KCIIPECCH-
PYIOIINX BEKTOPOB

41. TloBeimenne 3¢pGEKTUBHOCTH CHUCTEM 3KCIIPECCHH IyKApHUOTHUECKUX Oel-
KOB B KieTkax E .coli

42. I'eHHO-WH)KCHEPHBIE CHUCTEMBI Ul TIOJNydCHUS] OMOJIOTHYECKH AKTUBHBIX
BEIIIECTB

43. TeHHO-HHKXEHEpHBIE cucTeMa Gaktepuii poaa B acillus

44. T'eHHO-UH)XCHEPHBIE CHCTEMBI TI'PAaMIIOJIOKUTENBHBIX MHUKPOOPTaHU3MOB
pozoB Streptomyces, kopuHehOpMHBIX OaKTePHii

45. I'eHHO-WH)KEHEPHAs cCUCTEMa JIPOXOKeH Saccharomyces

46. CucteMbl dKCIpECCHM Ha OCHOBe OakynoBupycoB. ITpomykuust GonbiImx
KOJIMYECTB OEJIKOB B KJIETKaX HACEKOMBIX

47. Cuctemsl U1l SKCIPECCHH OEITKOB B )KUBOTHBIX KJIETKAX

48. BeKTOpHI SKCIIPECCHH Ha OCHOBE BUPYCOB XKHBOTHBIX

49. AHanu3 6enKoB

50. buocuHTeTHYECKOE MEUCHHE OEITKOB

51. DnexTpodoperndecknii aHaIH3 OSIKOB

52. UMMYHOOJIOTTUHT U UMMYHOJETEKIUS

53. Beenenue JIHK B kieTku KUBOTHBIX, pacCTEHUH, OaKTEPHid, APOAOKEH

54. KoHCTpyupoBaHHE JIMHUH KIIETOK, CYNEpHpPOIYLHPYIOMNX OUOJIOTHYECKH
aKTHBHBIC BElECTBA

55. TlonyuyeHre TpaHCTE€HHBIX PACTEHUN U KUBOTHBIX C TOJIE3HBIMU CBOMCTBA-
MH

56. I'enHas Tepanus Oose3HeH yemoBeKa U )KUBOTHBIX, SBJISIOIINXCS CIIC/ICTBH-
SIMU J16(peKTOB TEHETHUECKOTO aIllapara u ero QyHKIHH

57. Pucku cBsizaHHble ¢ ucnoibzopanueM ' MO

58. Pucku cBsI3aHHBIE C HCTIOIb30BaHNEM T€HHO-NH)KCHEPHBIX TEXHOJIOTHH

59. IlonumepasHast LenHas peaKkus

60. Dxcrpeccupyromue BUPYCHI Uit paboThI ¢ KJIETKaMH MIICKOTHTAIOIINX

61. buonorudeckue CTpyKTypHl, OTHOCSIIHECS K HAHOCTPYKTypam

62. IIpuHUMITHaNbHOE 3HAYEHUE HAaHOPa3MEPHOCTH Kak (akropa, pajuKalbHO
MEHSIOIEro (hU3MKO-XUMHUECKHE CBOMCTBA CYNPaMONIEKYIAPHBIX CTPYKTYp H
HX CHOCOOHOCTH B3aMMO/IEHCTBOBATH C OMOJIOTHUECKUMH 00 BEKTaMH

63. HaHOOHOTEXHOIOT K IPOKapUOT

64. HaHOOMOTEXHOJIOTHH 3YOKApHUOT

55. Mop¢omnornueckre METO bl HCCIIEIOBAHMS HAHOCTPYKTYP

66. AHaITUTHUYECKUE METObI HCCIAEIOBAHUSA HAHOCTPYKTYP

67. IlpenapaTuBHBIE METO/IbI UCCIEN0BAHUS HAHOCTPYKTYP

68. AHaMTHYECKash MOJIEKYJISIpHasi OMOTEXHOJIOTHS

69. MHKpOONOIOTHYECKHE CHCTEMBI IJIs1 HAHOOMOTEXHOJIOTUH

70. ®u3uKO-XMMHUYECKHEe CBOUCTBA (hapMaKOJIOTHIECKHA 3HAYNMBIX HAHOYACTHI]
71. CBs3b CTPYKTYpBI HAHOYACTHUI] C UX OHOJOrHYecKUMH dpdexramu in vivo u
in vitro

72. Hanomatepuainsl (yriaepogHble HAHOTPYOKH, (YIIEpeHBI, aUIOTPOITHBIE
($opMBI yriiepoa, TPEXKOOPAMHUPOBAHHBIE aTOMBI yriiepoia, rpadeH, HaHO-
KPHUCTAJIBI, KBAHTOBBIE TOUKH)

73. Cnoco0bl hopMHUPOBaHHUS CTPYKTYp HAHOMaTepHaioB

74. buononmmeps! (0€IKH, HyKJICHHOBBIE KUCIIOTHI, ITOJIHCAXaPHIbI)

75. I'enernyeckast MH)KEHEPHs KaK OJHO U3 HaIpaBJICHUH HAHOOMOTEXHOIOTUI
76. PekOMOWHAHTHBIN CHHTE3 OUOIIOIMMEPOB

77. MosexynspHasi OMOTEXHOJIOTHS CHHTE3a OMOIIOJIMMEPOB

78. CuHTE3 aIre3UBHBIX OUOMIOIUMEPOB

79. Perynupyemas JOKaJIbHasI TUIIEPTEPMHSI

80. MarnutHo-pe3onancHas Tomorpadus (MPT) u mo3UTpOHHO- IMUCCHOHHAS
tomorpadus (II19T) B HaHOOMOTEXHOJIOTHH

81. OmHodoToHHAS SMUCCHOHHAs KoMIbloTepHas Tomorpadus (SPECT)

na-1 TIK-6
Bnaneer
OCHOBHBIMH
MIPUHITUTIAMHA
OpraHU3aIA
pab6ot o
MIPOBEACHUIO
HCITBITAaHHMH,
BHEIPCHUIO U
NPUMEHEHHUIO
MHHOBAaIMOHHEI
X  TEXHOJOTHH
JUISL TIOBBILIIEHHUSI
3¢ deKTHBHOCTH
TEXHOJIOTHYECK
ux u
OHOTEXHOJIOTUY
€CKHX
MPOIIECCOB
MPOHU3BOJCTBA U
nepepadoTKu
CEIbCKOXO03SHUCT
BCHHOI
TPOAYKIHH
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6apnep

82. ®oroauHaMuyuecKas Tepanus omyxosueit

83. [IpobieMbl HAHOTOKCHKOJIOTHU

84. MenunuHCKHe HAHOMAaTepUaIb

85. HaHocTpyKTypHBIE OCHOBBI MATOT€HE3a

86. MeTonbl FeHOAUarHOCTUKU

87. HaHOTEeXHOJIOrMYECKHE METO/IbI TEHOANATHOCTHKH

88. I'eHoTeparus Mpy MOMOIIN BUPYCHBIX HAHOBEKTOPOB

89. MonexyssipHble MUIICHH UL TPAHCIIOpTa Yepe3 reMaTodHIe]armaecKuit

90. HanoOMOTEeXHOIOT s OMOJIOTHISCKH aKTHBHBIX TPENapaToB

Ikama u KPUTCPHUU OLICHUBAHUSA OTBETA 06yqa}omeroc;1 MPEACTABJICHLI B Ta6J'II/II_[C.

[lIxana Kpurepuu oneHuBanus
- 00yJaroIUIACS TIOTHO YCBOWIJ YICOHBIH MaTepHra,
- TTOKa3bIBACT 3HAHWE OCHOBHBIX MOHSATHH IMCIUIUINHBI, TPAMOTHO IIONB3YETCS Tep-
MUHOJIOTHEH;
- TIPOSBIIIET YMEHHUE aHAIM3UPOBaTh U 0000IIaTh MHOOPMAIINIO, HABBIKHA CBSI3HOTO
ONMCAaHUs SBJICHUM U MPOIIECCOB;
Ouenka 5 - IGMOHCTPUPYET YMEHUE H3JlaraTb MaTepuall B ONpPEACIICHHON JIOTHYECKOM mocie-
(oTIMYHO) JIOBATEIIbHOCTY,
- MOKa3bIBaCT YMCHHEC WIUTFOCTPHUPOBATH TEOPETHUCCKUC TOJIOKCHUS KOHKPCTHBIMU
MIpUMEPaMHU;
- IEMOHCTPHUPYET chOPMUPOBAHHOCTD U YCTOHYNBOCTH 3HAHWH, YMCHHUI ¥ HABBIKOB;
- MOTYT OBITh JOMYIICHBI OJHA—/IBE HETOYHOCTH MPHU OCBEIICHHH BTOPOCTEIICHHBIX
BOTIPOCOB.
- OTBET YIOBJIECTBOPSET B OCHOBHOM TPeOOBAHUSAM Ha OLEHKY «5», HO IPU STOM HMMEET
Ouetixa 4 MECTO OJIFH M3 HEIOCTaTKOB:
(xopoto) - B YCBOCHUH Y4eOHOTO MaTepHalia JOMyIICHBI MPOoOeibl, He UCKa3UBIIUE COICPKaHHE
OTBETA,
- B M3JIOKCHHW U MaTcpuraja J00yniCHbl HC3HAYNUTEIbHBIC HETOYHOCTH.
- 3HAaHUE€ OCHOBHOI'O MPOTpaMMHOI0 MaT€purajia B MUHUMAJIbHOM O6'I)€Me, TOTPCIIHO-
CTH HETPUHIUITAATBHOTO XapaKTepa B OTBETE HA YK3aMEHE: HEMOJHO MM HEMOCIe0-
BaTeJIbHO PACKPBITO COJIEPKaHUE MaTepHalia, HO TIOKa3aHo o0IIee MOHUMaHHe BOTIPO-
Ouenka 3 COB;
(ynoBneTBOpUTENb- | - UMEJIHCh 3aTPYAHEHHUS MITH JIOMYIIEHBI OMIMOKK B ONPE/CICHHH OHITHH, UCTIOIb30-
HO) BaHUM TCPMHHOJIOTHH, ONMCAHUY SIBIICHHHA U MPOIECCOB, UCTIPABIICHHBIC [TOCIIC HABO-
JSIIUX BOTIPOCOB;
- BBIABIICHA HEJOCTaTOYHAs C(OpMHUPOBAHHOCTH 3HAHWH, YMEHUH U HaBBIKOB, 00yda-
FOLIHIACS HE MOXKET IPUMEHUTh TEOPHIO B HOBOH CHUTYAITHHL.
- mpoOensl B 3HAHWSIX OCHOBHOTO NPOTPaMMHOIO MaTepHualia, NPUHIUMHAIBHBIE
OMMOKH TIPY OTBETE Ha BOMPOCHI;
- 00Hapy)XeHO HE3HAHWE WIH HEMOHUMaHWe OONbIIeH WM HauOoJee BaXHON YacTH
Ornenka 2 y4eOHOT0 MaTepHuana;
(Hey}IOBHeTBOpH— - JOMYIICHBI OH_H/IGKI/I B ONPCACIICHUN HOHHTHﬁ, Ipyu UCIOJIBb30BaHUN TEPMHUHOJIOTHH,
TCJ'H)HO) B OIIMCAHWHU SIBJICHUH H IPOUECCOB, KOTOPHIE HE HCIPABJICHBI ITIOCJIE HECKOJBKHX
HaBOJAIIKX BOIIPOCOB;
- HE C(i)OpMI/IpOBaHBI KOMIETCHINH, OTCYTCTBYIOT COOTBECTCTBYIOIINEC 3HAHUA, YMCHUA
W HABBIKHU.
TecToBBIC 3aJaHUS 110 JUCITUTIINHE
Kon n
No HAanMMCHOBA-
i\ O1eHOYHBIE CpeICTBa HHE WHINKA-
TOpa KOMITE-
TCHIIUU
I'enHas uHXeHEpUs — ITO MPAKTHUKA: NA-1YK-1
1. BBIBEJICHHS HOBBIX TIOPOJI )XKUBOTHBIX U COPTOB PACTCHHIA OcyecTs-
1 2. BBEJICHUS J)KUBBIX MHKPOOPTaHU3MOB B TKAHU PACTCHUMN FITH JKUBOTHBIX JSET TOUCK,
3. U3MCHCHHUsS T'CHETHYCCKUX MPOTPaMM KIETOK C IIETbI0 HAMPaBJICHHOTO KpUTHYE-
M3MCHCHHUS UX HACIICICTBCHHBIX CBOWCTB CKUIl aHanm3
4. co3aHus HOBBIX KJICTOK HOBOTO THIA u CUHTE3
2 KrnertouHas MHXXCHEpHsI OCHOBaHA Ha: nHpOpMa-
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1. ckpelBaHUU pacTeHUN

2. oTOOpe PacTeHUH U KUBOTHBIX

3. KyJIbTHBUPOBAaHUH KJIETOK PAaCTEHHUI BHE OpraHW3Ma, CIIOCOOHBIX CHHTE-
3UpOBAaTh HY)KHBIE BEILIECTBA

4. cuHTe3€e TeHOB U BHEJIPEHUU UX B KJIETKU pAaCTeHUI

Hcnonp30BaHue TOCTHIKCHUI OMOTEXHOJIOTHH B: 1 — MeTUIIMHE; 2 — IPOMBIIIIICHHO-
cTH; 3 — CeNbCKOM X03s1HcTBe; 4 — OBITOBOM cepe:
1. momy4eHne 0M0100aBOK, OUYMCTKA BOJBL, BO3AyXa
2. U3TOTOBJICHUE BaKI[MH, TOPMOHOB, BATAMHHOB, ()EPMEHTOB
3. moy4eHrne KOpMOBOTO OeJKa, CPeCTB OHOIOTHYECKOH OOPHObI ¢ BpeIn-
TEJSIMH
4. yTHIHM3a1us IPOMBIIUICHHBIX OTXOJIOB U CTOKOB

K pazgenam OMOTEXHOJIOTHH OTHOCSTCS:
1. TeHHAs MH)XKEHEPHS, CENEKIUS )KUBOTHBIX
2. ceseKLus paCTeHUl, KUBOTHBIX
3. KJIeTOYHast MHXKEHEPHUs, CeJICKIIHsl PaCTeHHIH
4. reHHasi, KJICTOYHAsl HHXKCHEPHS

HacnenctBeHHOCTB — 3TO CIIOCOOHOCTH OPraHU3MOB!
1. BOCIIpOM3BOIUTE ceOe TOA0OHBIX
2. pearupoBaTh Ha BO3ieHCTBUE (DAKTOPOB cpeabl MOP(HOIOTHUECKUMU H3-
MEHEHHUSIMHU
3. mepeaaBaTh CIEAYIOUIMM TOKOJICHUSIM CBOU MPU3HAKH U CBOMCTBA
4. OBITh MOXOXKMMH APYT HA ApYyTa

XpaHeHne TeHeTHIeCKOH HACIEACTBEHHON MH(OPMAINK B KIETKE OCYIICCTBIACTCS
C TIOMOIIHIO MOJICKYIT:

1. OenkoB

2. JHK

3. TPHK

4. nPHK

CyIIHOCTh MaTPUYHOTO CHHTE3a 3aKIIF0YAETCS B!
1. cuHTe3€ BEIIECTB OANHAKOBOT'O CTPOCHHS
2. HAJTMYHUH OOHUX U TEX XK€ XUMHNUYCCKUX peaKuHﬁ
3. co3/1aHMM Ha OCHOBE OMPEIEICHHON MOJIEKYJIBI IIOOOHBIX €H CTPYKTYP
4. cozmannu crennUIecKuX BEIECTB

Pounp MaTpunbl B OMOCHHTE3e OeKa UrpaeT:
1. u”PHK
2. TPHK
3. IHK
4. benok

CTpyKTypHO# 1 (yHKIMOHATHHOHN €IUHULICH TeHeTHIeCKO HH(OPMAIIUHU SBIACTCS:
1. auts JJHK
2. yaactok monekynbl JJHK
3. mostekyna JIHK
4. TeH

10

I'enoM Ha3zbIBaeTcs:
1. mykneorun monexysl JIHK
2. ygactox monekyinsl JHK, cmyxamuii matpumed 1 cHHTE3a OJIHOTO
Oenxa
3. ogHa HUTH Monekyns! JJHK
4. monekyna JHK

11

KoHCTHTYTHBHBIE TEHBI:
1. BKITIOUEHBI Ha BCEX CTaUsAX OHTOTEHE3a U BO BCEX TKAHIX
2. MOTYT BBIKJIIOYATHCS
3. BepHBI 00a yTBEpKICHHS

12

I'en conepxxut nHGOpPMANHIO O:
1. mepBUYHOI CTPYKTYpe Oenka;
2. BTOPUYHOU CTPYKType Oerka;
3. TpeTUIHOM CTPYKType Oemnka;
4. cTpOCHNH aMHHOKHCIIOTHI.

13

Penmukanus — sto:
1. cunre3 monexyinsl JJTHK
2. cunte3 Mosiekyisl PHK

LMY, TpHUMe-
HATh cu-
CTEMHBII
MOAXOJ IS
peleHus
MOCTaBJICH-
HBIX 33129
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3. cuHTE3 MOJIEKyJIbI Oelka
4. cuHTEe3 JOYECHUX MOJICKYJ Oenka

14

Tpanckpunuus — 31o:
1. cunTes Oenka
2. cunre3 pPHK
3. cunre3 nouepuux JHK
4. cunre3 uPHK

15

Tpancanus — 310 mpouecc:
1. tparcniopra nPHK k pubocomam
2. tpancnopta AT® k pubocomam
3. TpaHCTIOpTa aMHHOKHCIIOT K prbocomMam
4. coenMHEHNs aMUHOKHUCIIOT B IIETIb

16

s 5yKapHOTHYECKON KIETKU XapaKTEPHO:
1. HamMYIHMe SK30HOB M HHTPOHOB
2. co3peBanne nPHK
3. HaIMYUe PEryJsATOPHBIX SJIEMEHTOB
4. BepHBI Bce TPH YTBEPKJICHUS

17

CunTe3 Gesika IPOUCXONT B!
1. saape KIeTKH
2. IUTOTIIa3Me KIIETKU
3. Ha pubocomax
4. B MUTOXOHJPHSIX

18

MPHK npencrasnser coboit kommto:
1. reHa, TpyMITBI TCHOB
2. monekyasl JTHK
3. rpynnsl T€HOB
4. reHa

19

MPHK B npomiecce 6mocunTe3a 6emnka:
1. yckopsieT peakiuu OHOCHHTE3a
2. XpaHHUT TEHETHYECCKYIO UH(DOPMAITHIO
3. mepeaaeT reHeTH4eCKy0 HH(OPMALHIO
4. sBasieTCS MECTOM CHHTE3a OelKa

20

B ocnoge nporiecca cuareza MPHK nexxaT npuHIuns:
1. hepMeHTaTUBHOTO OOCCIICUCHUS
2. KOMIUIEMEHTAPHOCTH, MAaTPUIHOT'O CUHTE3a
3. MaTpUYHOTO CHHTE3a
4. KOMIUIEMEHTAPHOCTH

21

I'eHeTHYECKHIA KO — 3TO MOCIEA0BATEILHOCTD:
1. nykneorunos B pPHK
2. nykneotuaos B u”PHK
3. aMHHOKHCJIOT B OejIKe
4. nykneoruaos B IHK

22

Konon cooTBeTcTBYET:
1. oIHOMY HYKJICOTHULY
2. TpeM HYKJIEOTHIaM
3. 4eTsIpeM HyKJIIEOTHIaM
4 nBYM HYKJICOTHJIAM

23

AHTHKOJOH — 3TO MOCJIEI0BATEIBHOCTD TPEX HYKJICOTHIOB!
1. B monexyine nPHK
2. B «ocHOBaHHMM» MoJeKysl TPHK
3. Ha «BepmuHe» Moaekyasl TPHK
4. B monexyne JHK

24

Oyukuust TPHK 3akmovaercs B:
1. XpaHEeHUHU TeHETUYECKOHM HHpOpMAIHU
2. mepeHoce aMUHOKHCIIOT K pudocoMam
3. yCKOpeHHH peaknuii OnocuHTe3a Oerka
4. nepeHoce reHeTHYECKON MH(OpPMALIHK

25

®ynkuus TPHK B npouecce TpaHCIALuy 3aKI04aeTcs B!
1. TpaHCTIOpTE AMUHOKHUCIIOT
2. TpaHCTIOPTE TeHETUYECKO HH(DOPMAITUH
3. XpaHEHUH TeHETUYECKON HHPOPpMAITIHI
4. yckopeHuun 6uocunTe3a Oenka

35




26

Bropuunas ¢popma TPHK npexncrasiser:
1. oHOLIENOYEYHYIO H30THYTYIO CTPYKTYPY
2. OTHOLIETIOYEYHYIO JIMHEHHYIO CTPYKTYpY
3. OJTHOLIETIOUEYHYIO CIUPATBHYIO CTPYKTYPY
4. NBYLIENOYEYHYIO JINHEHHYIO CTPYKTYPY

27

AwmuHoKucoTa npucoeaunsercs B TPHK:
1. x moboMy KoloHY
2. K aHTHKOJOHY
3. K KOIOHY B «OCHOBaHHM» MOJICKYJIIbI
4. K aKIeNITOPHOH YacTH

28

IMoa TepMHHOM «0OpaTHAs FCHETHKA) NOHUMAIOT CIIEAYIOLIHE MAHUITYJISHN
1. IHK - PHK - 6emnok - Moangukaris Oenka - KIeTKa
2. 6enok - PHK - THK - mogndukarms JJTHK - knetka
3. PHK - momuduxamms PHK - THK - 6enok
4. knetka - JIHK - PHK - Genok - Mmojudukanus Oenka

29

TpchreHHHe OpraHM3Mbl NOJY4YaroT IYTEM BBOJAa YYKEPOAHOI'O Ir¢Ha B
1. cOMaTHUYECKYIO KICTKY
2. ARIEKIICTKY
3. criepMaro3oua
4. MUTOXOHJIPUHU

30

Axpomeraiuus XapakTepHa JJIst )KUBOTHBIX, COJIEPIKAIINX 1y>KEPOIHbII I'eH
1. uHCYnMHA
2. naTepdepona
3. comarocTaTHHa
4. comaroTponuHa

31

I'on, korma BriepBble MOKa3aHa POk HYKJICHHOBBIX KHCIIOT B IIE€peiade HACICACTBEH-
HOW MH(POpMAIIH

1.1940

2.1944

3.1953

4. 1957

32

I'ox, xorma 6pu1a co3maHa Mojiens ABoiHOM cimpanu JHK
1. 1940
2.1944
3.1953
4. 1957

33

[TepBBIM 00BEKTOM TEHHON HHXKCHEPHH CTala OaKTepHs:
1. E.coli
2. S. cerevisae
3. B. Subtilis
4. A. tumefaciens

34

HepBLIMI/I O6’BeKTaMI/I TE€HHOM HWHXXCHCPHHU CTAJIU IJIa3MUIBI:
1. S.cerevisae
2. B.subtilis
3. E.coli
4. A. tumefaciens

35

B kauecTBe BEeKTOpa IS BBEACHHUS Uy>KOTO T€HA B )KUBOTHYIO KJIETKY HCIIOJIB3YIOT:
1. ura3Muae! arpobakTepuit
2. IHK xyoponiacToB 1 MUTOXOHIPHN
3. BUPOUJIBI
4. Bupyc SV-40

36

B kauecTBe BEeKTOpa JUIsl BBEICHUS UYy>KOTO I'€HA B JKUBOTHYIO KJIETKY HCIOJIB3YIOT:
1. peTpoBUpPYCHI
2. ia3Muapl OakTepuit
3. JHK xmopomnacToB ¥ MUTOXOHAPUIL
4. BUpOUBI

37

B kadecTBe BeKTOpa JUIS BBEACHHUS Yy>KOTO T€HA B )KMBOTHYIO KIIETKY HE UCIIOJB3Y-
0T:

1. Bupyc SV-40

2. pETPOBUPYCHI

3. JHK MuTOXOHIpHiA

4. TPaHCTIO30HBI
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5. BUPOUIBI

38

B kauecTBe BeKTOpa ISl BBEJCHUS I'€Ha B PACTUTEIBHYIO KIETKY NCIIOJIB3YIOT:
1. Bupyc SV-40
2. BUpYyc capkombl Payca
3. mna3Mubl arpobakTepuit
4. BUpOUBI
5. dar M13

39

B kaudecTBe BeKTOpa [ BBEICHUS T€HA B PACTUTEIBHYIO KIIETKY HE UCIIOJIb3YIOT:
1. TpaHCTIO30HBI
2. IHK xnopomnnactos
3. m1a3Muabl OakTepuit

40

B cocraB BekTOpa Ha OCHOBE BHpycCa HE BXOIST IOCIEIOBATEIFHOCTH, OTBEYAIOIINE
3a:

. BUPYJICHTHOCTb

. CHOCOOHOCTBH K PETUTHKAIIH

. MapKEpHBII MpU3HAK

4. MaTOreHHOCTh

W N =

41

B cocTaB BekTOpa Ha OCHOBE BHPYCa BXOJIT NOCJIC0BATEILHOCTH, OTBEUAIOIIHNE 3a:
1. criocoOHOCTB K Mepeaye B KIETKY X035HHA
2. CIIOCOOHOCTD K aMIUTU(UKALIUH
3. MapKepHbIi MPU3HAK
4. Bce mepeYNCIICHHBIC IOCIIEI0BATENEHOCTH

42

Bekrop nomkeH ObITh:
1. GonpIIM
2. HEOOIBIITUM
3. BepHBI 00a YTBEPIKICHHS

43

B ocHoBe ucnons3zoBanus JHK MutoxoHapuil v XjaopomnacToB B Ka4ECTBE BEKTOpa
JIEIKUT:
1. komprie0OpazHas Gpopma
2. 00beM
3. HaTMYHe TOMOJIOTUYHBIX YIaCTKOB C SIEPHBIM TEHOMOM
4. BepHBI BCe YTBEPKACHUS

44

KOHI/I‘IGCTBO HYKJ'ICOTI/II[OB, COCTAaBJIAOIIINUX BI/IpOI/I[[I)IZ
1. 200 - 250
2.270 - 300
3.320 - 370
4. oxosio 1000

45

Bupounsr umerot popmy:
1. npsiMOJIMHEHYIO
2. KOJIBLEBYIO
3. cIUpajIeBUAHYIO

46

TpaHco3oHb! nMeoT Gopmy:
1. mpsAMONMHEHHYIO
2. KOJIBLEBYIO

47

TpaHCII030HBI BIIEPBBIC OBLTH OTKPHITHI B!
1. 30 - x rogax
2. xoHrie 40 -x TomI0B
3. 1971 rony

48

TpaHCII030HBI OTKPBLI:
1. ITons Bepr
2. Bap6apa Mak-KnuaTox
3. ®penepux CoHrep

49

I'ox OTKpBITHSA BUPOUIOB:
1. 1968
2.1971
3. 1973
4.1977

50

Buponnam npencraisior coOou:
1. 1 nenoveunyro JJHK
2. 1 nenoveunyro PHK
3. 2 meroueunyto JIHK
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4. 2 nenoveunyro PHK

51

HyxirenHoBas KucoTa BUPOUIOB € OEIKOM:
1. cBs13anHa
2. He CBs3aHa
3. BepHbI 00a yTBEPXKICHHS

52

TpaHCO30HBI UTPAIOT BAXKHYIO POJIb B IBOJIIOLIUU BUOB:
1. na
2. HET

53

ArpoOaKTepUH SIBISIOTCS:
1. BHyTPUKIICTOYHBIMHY MAPa3UTaAMU
2. BHYTPHUKIICTOYHBIMH CUMOUOHTaAMH
3. BHEKJIETOYHBIMUA CUMOMOHTAMH
4. HY OJTHO W3 YTBEPKICHHBIN HE BEPHO

54

ATpoOaKTepun SIBISIOTCS:
1. mapa3uTaMu Ha KJIETOYHOM YpOBHE
2. cMMOMOHTaMH Ha KJICTOYHOM YPOBHE
3. cuMOMOHTaMH Ha TEHHOM YPOBHE
4. mapa3uTaMy Ha TCHHOM YPOBHE

55

ABTOPOM PECTPUKTA3HO-TUTA3HOI'O0 METO 1A SBIISETCS:
1. Bepr
2. Mak-Knuntok
3. Mak-Jleon
4. Diiepu

56

IIpu pecTpUKTa3HO-TUra3HOM METO/Ie IPOUCXOAUT cuinBaHue kKoHLoB JIHK:
1. Tyno# - mTunKui
2. TUNKUH - TUIKUR
3. Tynoii - Tynoi

57

[Ipu KOHHEKTOPHOM METOJIE€ MPOUCXOIUT ciinBanue koHuos JHK:
1. Tynoi-nunkui
2. TUIKAKA-TATTKAR
3. Tyno-Tynoi

58

[IpuMeHeHNE TMHKEPOB UMEET CMBICT B TOM CTy4ae, €CIIM IPU Pa3pylIICHUN 2 THIIOB
JHK pectpukrazamMu o06pa3yroTcsl KOHIIBL:

1. oqHOMMEHHBIE JIUTIKHE

2. pa3HOMMEHHBIE JINTTKNE

3. Tymble

59

[IpuMeHeHNne TMHKEPOB UMEET CMBICI B TOM CTy4ae, €CJIH NPH pa3pyIIeHnH 2 THIIOB
JHK pectpuxTazaMu 00pa3yroTcs KOHIIBL:

1. OIHOMMEHHBIE JTHUIIKHE

2. TyNoM U JIMIKAK

3. Tymble

60

JIMHKepHI HEe IPUMEHSIOT, eciu npH paspymenun 2 tunoB JIHK pectpukrazamu 06-
Pa3yroTCcsl KOHIIBL:

1. OIHOUMEHHBIE JTUIIKHE

2. pa3sHOUMEHHBIE JIUTIKUE

3. Tymble

4. TyNOW W TUIIKANA

61

DepMeHT KOHIEBas TpaHchepas3a MPUMEHSIETCS IIPU CITMBAHUN KOHIIOB!
1. OTHOMMEHHBIX JINTTKUX
2. pa3HOMMEHHBIX JIMIIKIX
3. TymbsIX
4. TYTOTO U JIUTIKOTO

62

Jna comBanus Tyneix KoHIOB JIHK npuMeHSIOT n1urasy B KOHLIEHTPALUAX:
1. HEOCTAaTOYHBIX
2. cTaHJApTHBIX
3. M30BITOYHBIX

63

Hunst nenatypanuu JJHK tpedyercs:
1. menounoit pH
2. kucnslii pH
3. xucnelii pH u BbIcOKas Temmneparypa
4. menoyroi pH u BeIcOKas Temmneparypa
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64

Temneparypa nenarypaunu JJTHK (°C):
1.37
2.65
3.100

65

Temneparypa penarypaunu JJHK (°C)
1.37
2.65
3.100

66

[pu rubpuam3annmu ciapuBarorces pparments! JHK:
1. ogHOLIETIOYEUHBIE
2. IBYIETIOYCYHEIC
3. omHO- ¥ AByIIENOYEYHBIC

67

[Mpu rubpuaAn3ay BO3MOXKHO ClIApHBaHKE:
1. JHK - THK
2. JHK - PHK
3. PHK - PHK
4. Bce MepPEUrCIICHHbIE COUETAHUS

68

I'mbpuamu3anuto uccnenyeMoil HykienHoBoi kucioTsl ¢ JJHK-30u10M npoBoisT:
1. B pacTBOpE
2. Brene
3. Ha HUTPOIIEIUTIOJIO3E

69

Uyxeponnasa JJHK, momasmas B KJI€TKH B MPUPOE, KaK MPABUIO, HE MPOSIBIACT aK-
THUBHOCTH, TaK KaK pa3pymaercsi epMeHTOM:

1. aurazoun

2. MeTuIa30i

3. pecTpukTazon

4. TpaHCKpUNTa301

70

T'on poxxneHust TeHHOM MHKEHEPUH:
1.1971
2.1972
3.1973
4,1974

71

[epras rudpunnas JHK conepxana ¢pparmentsr JJHK
1. Bupyca u 6akTepun
2. 2-X BUPYCOB U OaKTepuu
3. 6aKkTepuH, IPOoXIKEBON KIETKH U BUpyca
4. 6akTepuH, BUpyca M )KHBOTHOH KJIETKH

72

[epBas BeIETCHHAS U3 OaKTepHATHFHON KIETKH SHAOHYKIIEa3a paclieruisia MOJIeKy-
el [IHK:

1. B MecTe y3HaBaHU

2. Ha OIPEACTTHHOM PACCTOSTHUHU OT MECTa y3HaBaHUS

3. B IPOM3BOJILHOM MECTE OT MeCTa Y3HaBaHHUS

73

IlepByto pecTpukTaszy, KOTopas paclielUlsula CTPOro ONpeAesieHHYI0 MOocea0Ba-
tenbHOCTh JIHK BBIIETMIN:

1. Meseancon u I0anp

2. Me3senbcon 1 Beiirn

3. Cmut u Bupkok

74

B cocraB nonnmepasbl BXOIUT (QYHKIIMOHAIBHBIX JOMEHOB:
1.1
2.2
3.3
4.4

75

V3HaT U pacmemistoT Mosiekyibsl JIHK B Ipou3BONIbHBIX TOUKaX HYKJI€a3bl:
1. 1 knacca
2.2 Knacca
3. 3 kiacca
4.1 u 3 kmacca
5.2 u 3 knacca

76

VY3uart u pacmemsitor Moiekynbl JIHK cTporo B calite y3HaBaHHs WM HA QUKCH-
POBaHHOM PACCTOSHUX OT HETO HYKJIeasHl:

1. 1 kmacca

2. 2 xyacca

39




3. 3 knacca
4.1 u 3 kmacca
5.2 u 3 knacca

77

3a peCTPUKTA3HYIO U METHIMPYIOUIYIO0 aKTUBHOCTh OTBEYAeT |1 OCENIOK y SHIOHYKIICa3
PECTPUKITHH:

1.1 u 3 kmacca

2.2 u 3 Kkimacca

3.1 u 2 kmacca

4. 2 ximacca

5. 3 knacca

78

3a pecTpUKTa3HyI0 W METIINPYIOIIYI0 aKTHBHOCTh OTBEYAIOT pa3HbIe OCIKH y SHIO-
HyKJIea3 peCTPUKIIUH:

1.1 u 3 xmacca

2.2 u 3 xmacca

3.1 u 2 knacca

4. 2 xjmacca

5. 3 knacca

79

IIpu pasrone xpomocomuoit JIHK B arapo3Hom reme Gmnmxe K CTapTOBOM JIMHUM
OKaXyTCs ()parMeHThI:

1. kopoTkue

2. IJIUHHBIE

80

ITpu pasrone mmazmunHo#i JTHK B araposznom rene (mo 1%) nanpiie Bcero ot crap-
TOBOH JINHUH OKaXXyTCsl (POPMBI:

1. nuHeiHas

2. KOJIbLIEBAs

3. cynmecniupanbHast

81

Jis moCTpOeHUsT PeCTPUKIMOHHON KapThl HeoOxoammo ¢parments! JJHK mocnemo-
BaTEeNBFHO 00PadOTATh:

1. 1 pectpukTasoii, 3aTeM 2 peCTpUKTa30i

2. 1 pectpukTazoif u cmechio | u 2 pecTpukras

3. 1 pecTpuKTa3oH, 2 PECTPUKTA30H U UX CMECHIO

82

PecTpUKIMOHHBIE KapThl TO3BOJISIOT ONPEEIUTS:
1. HOJNIHYIO HYKJICOTHIHYIO ITOCJIEJ0BATEIbHOCTh
2. crenieHs romostoruy yaactkos JJHK
3. HapyuIeHus B paboTe reHa
4. CTpyKTYpy IreHa

83

Xumnuecknii cukBenc JJHK ocnoBan Ha:
1. cunTe3e komiuieMenTapHoro yyactka JJTHK
2. pazpyumienuu 1 HykjaeoTuaa
3. pa3pyuIeHuH 0JJHOTO M3 4 HYKJICOTHJIOB B KaXK/I0H PEaKIIMOHHOW CMeCH

84

Xumnueckuit cuksene JAHK npennoxunu:
1. Canrep u ['unbept
2. CoBuk 1 Makcam
3. Makcam u ['mnbept

85

®epmentatuBHbii cukBeHe JIHK npegnoxun:
1. Makcam u ['unbept
2. 'mnGepr
3. Conrep
4. CoBuIK

86

IIpu xumuueckom cukserce JJHK merurcs:
1. ¢ ogHOTO KOHIIA
2. ¢ 000UX KOHIIOB
3. 1o BceH JIuHe

87

[Ipu GepMeHTATHBHOM CHKBEHCE MOAMMDUIIMPOBAHHBIC HYKICOTHIBI JOOABISIIOT IO
CpPaBHEHUIO C HOPMAJILHBIMHU B:

1. u30bITKE

2. paBHOM COOTHOIICHUHU

3. HeJOCTaTKE

88

JI1s HeOpECTPUKIINY YHAOHYKIJICa3bl TOOABIISIOT:
1. B HemocTaTke
2. U30BITKE
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89

HepmopecTpukimus 0ObIYHO MPUMEHSICTCS TIPU HCIIOIB30BAHUN PECTPUKTA3!
1. KpynHOLIETSIIUX
2. MEJIKOMICIISAIINX
3. 1 kmacca
4. 3 knacca

90

Jnsa mHeobpatumoro ces3biBanus JJHK ¢ HUTpoOlerono30i HeoOXoauMa TeMIiepa-
typa (°C):

1.65

2.70

3.80

4. 100

91

Hns meobparumoro cesa3eBanus [JHK ¢ HUTpoIemon030ii HEOOXOAUMBI BBICOKAs
TeMmmeparypa u:

1. 0OBIYHOE HaBIiIEHNE

2. BBICOKOE JIaBJICHHUE

3. HU3KOE JIaBJICHUE

4. Bakyym

92

Iepenoc JIHK Ha HUTPOLEIUTIONIO3HBIH HUIBTP HA3BIBACTC:
1. CeBepHbIii OJIOTTHHT
2. FOsxHbBI# OJIOTTHHT
3. 3amagHblid OJIOTTHHT

93

[epenoc PHK Ha HUTpOLEITIONO3HBIN QIIBTP Ha3BIBACTCS:
1. CeBepHBIN OIOTTHHT
2. FOxHbI# OIIOTTHHT
3. 3amagHblid OJIOTTHHT

94

[epenoc Genkxa Ha HUTPOIEILTIOIO3HBIN (PUIIBTP HAa3BIBACTCS:
1. CeBepHBIN OIOTTHHT
2. KOxxubIi 610TTHHT
3. 3anmagHbIil OJOTTHHT

95

OunbTpoBanIbHas Oymara mpu OJOTTHHIE 00ECIeUYHBAECT TOK Oy(epHOro pacTBopa B
HaIlpaBJICHUU:

1. anexTpodopesa

2. 00paTHOM 3IIEKTpOdope3y

3. mepreHMKYISIPHOM dJIeKTpodopesy

96

Ha3zBanue «meTto ApoOOBHKay» MIPUMEHSETCS 0 OTHOUICHUIO K OMOIHOTeKaM:
1. reHOMHBIM
2. xknonoBor IHK

97

C cunre3a JJHK na matpune PHK naunHaercs coznanne OMOIHOTEK:
1. reHOMHBIX
2. xknonoBo JIHK

98

ITpu co3nannm reHoMHOM OMOIMOTEKN TEHOM TIPEJICTABIICH:
1. nemrkom
2. ¢pparmMeHTapHO

99

Co3nanne reHOMHOH OMONIMOTEKN MOXHO cunTaTh ammndukanuei JHK:
1. in vitro
2. invivo

100

Co3manne KIIOHOBOW OMOJIMOTEKH MOXHO cuuTaTh aMmIniunduxanueii JJHK:
1. in vitro
2. invivo

101

[TonmuMepa3zHyro MEMHYIO PEAKITNI0 MOYKHO cUMTaTh amrudukanuend JTHK:
1. in vitro
2. invivo

102

ITpu nosyueHun KHUBOTHBIX OEIIKOB C TIOMOIIBI0O OAKTEPUATIbHOM KIETKH JIy4Ile HC-
nosp3oBathk Oubimorexy JJHK:

1. KJIIOHOBYIO

2. FeHOMHYIO

103

MeTox GECKIETOYHOTO MOJICKYJISIPHOTO KIIOHUPOBaHUS ObLT pa3paboTaH B:
1. 1973 rony
2. 1976 rony
3. 1977 rony
4. 1985 rony

41




104

[MonnmepasHyto LEIHYIO PEAKIHIO pa3padoTa:
1. Bepr
2. I'mnbepr
3. CayzepH
4. Mannuc

105

Metonuky nepenoca JIHK Ha HUTpOIEIUTIONO3HEIH GUIBTP pa3padoTai:
1. bepr
2. l'mnbepr
3. Cayzepn
4. Masmc

106

IIpu nonumepasHoi nenHou peakuuu konuuectso JJHK ot nukina k nukny yBenuyu-
BacTCs:

1. Ha HECKOJBKO (PparMeHTOB

2. B apu(phMETHIECKOH IIPOTPECCHH

3. B reoMeTpUYECKOil mporpeccuu

107

uxn ammmuduxamuun JIHK in vitro 3anumaet (B MUHYTaX):
1.5
2.10
3.15
4.20

108

Jnst neneit MEAMIMHCKON TUAarHOCTUKHU Yallle BCEr0 HCIOJBb3YIOT aMIUTU(HKALIIO
JHK ¢ noMo1pto KIIOHUPOBaHUS:

1. B BUpyce

2. B INIa3MUIE

3. OECKJIETOYHOTO MOJIEKYIISIPHOTO

109

ITpomoTop PB-makTamassl:
1. CUNBHBIN peryiaupyembli
2. ca0bIit HepeTyIHPyeMBIi
3. cnalblii perynupyemslit
4. cwIBHBIN HEPeTyINPYEMBIH

110

Hanuune nHTPOHOB U 3K30HOB He xapaktepHo it [JHK:
1. aposxoxen
2. pacTeHui
3. )KUBOTHBIX
4. 6akTepuii

111

ATTeHyanus 310:
1. oOpa3oBaHMEe TEPMUHMPYIOIIETO CUI'HAJIA
2. penpeccus
3. BepHBI 00a yTBEPKICHHS

112

112. Tompko IS YKaPHOTHYECKON KIETKHA XapaKTePHO HANIHE:
1. arTenyaTopa

2. nocnenoparensHocty aiina-JlansHapHo

3. MoaynaTopa

113

Toapko I 3yKapHOTH‘IeCKOﬁ KIICTKH XapaKTEPHO HAJTUYUC!
1. arTeHnyaTopa
2. mpoMoTopa
3. yewnurens

114

OTin4ne aTTeHyaIlu OT PETIPECCHu:
1. arrenyanus 3aBucut ot komiiekca AK+TPHK
2. aTTeHyaIlus 3aBUCHT OT MPUCYTCcTBUA camoit AK
3. BepHBI 00a yTBEpKICHHS

115

[pu TpaHCEKIHH TUTHPOBAHUE MAPKEPHOTO IIPU3HAKA C BBOAMMEIM ['CHOM:
1. 00s13aTENBHO
2. HeoOsA3aTEILHO

116

D¢ddexruBnocts BxoxacHus JJHK B knetku:
1. BbICOKa
2. HEBBICOKA

117

Yacrora tpancopmanuu JJHK knerku npu Tpanchexiyu:
1. BeICOKast
2. HEBBICOKasI

118

MeTor MUKpOUHBEKIINH OBLT pa3paboTaH:
1. Makcamom u ['mnbeprom
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2. MezenbconoM u FOanem
3. AugepceHoM u JInakyMakocom

119

CrabuibHast TpaHcGOpMaNys KJIETOK BBILIE MPHU:
1. TpaHchexunn
2. MUKPOUHBEKIINU
3. 1oCcTaTOYHO BHICOKA B 000MX CiIydasx

120

[Tpu MuKponHBEKIUAX TpaHChOpMUpyeTcst KIeTok (%):
1.1
2.10
3.30
4.50
5.100

121

Penmmmpyet puO0OCOMHBIE TE€HBI IPOMOTODP:
1. Pol |
2. Pol 1l
3. Pol I

122

Permnumpyer cTpyKTypHBIE TeHbI OSJIKOB IPOMOTOP:
1. Pol |
2. Pol Il
3. Pol 11l

123

Permnumpyer rensl, koaupytomue Hebompmme PHK npomorop:
1. Pol |
2. Pol 1l
3. Pol 1

124

JAst sKcIpeccuy 3yKapHOTHIECKHX TeHOB B KJICTKE TPOKapHOT HEOOXOIMMO CTaBUTh
UX O/ KOHTPOJIb PETYIATOPHBIX HJIEMEHTOB!

1. sykapuot

2. IPOKapuoT

3. IPOKapHOT U SYKAPHOT

125

ATTEHyaTOpHI PACIIONIAraloTCsl MEXIY:
1. 1 1 2 CTPYKTypHBIM T€HOM
2. B KOHIIE CTPYKTYpHOT'O TeHa
3. MEeXIy MIPOMOTOPOM U 1-M CTPYKTYpPHBIM T€HOM
4. MeXTy IPOMOTOPOM H 2-M CTPYKTYPHBIM T€HOM

126

B kauectBe Mapkepa i1 OaKTepUATbHBIX KJIETOK UCIIONB3YIOT IeH (pepMeHTa:
1. THMAIUHKUHA3EI
2. 1aKTO3BI
3. aHTHOMOTHKA

127

B kauectBe Mapkepa Uil )KUBOTHOH KIETKH UCTIOIB3YIOT TEH:
1. TUMHIMHKHHA3ZEI
2. JaKTO3BI
3. aHTHOMOTHKA

128

UTto 03HAYaeT OTHOCSIIUICS K CO3IaHIIO HAHOOOBEKTOB TEPMUH «Bottom up»?
1. co3maHue HAHOCTPYKTYPHUPOBAHHOTO CJIOS Ha TOBEPXHOCTH O0OBEKTA
2. cTpyKTypooOpa3oBaHue, CO3aHIe HAHOCTPYKTYP M3 aTOMOB M MOJIEKYJI
3. nucneprupoBaHUe, YMEHBIIICHHE pa3Mepa HAaHOOOBEKTOB
4. co3naHKe HaHOCTPYKTYPHUPOBAHHOTO CJIOSI METOAOM CyOJIMMAalWU Belie-
CTBa

129

Kommeke monuMepHBIX TEXHOIOTHIT HCKITIOYaeT ...
1. )KUJAKOCTHOE TPaBJICHUE
2. Topsuee MpeccoBaHue
3. IUThE NOJ AABICHUEM
4. cBA3BIBAaHHE MOJEKYT

130

[Tpn KOHHEKTOPOM METOZE C MCIIOJIb30BAaHUE KOHIIEBOW TpaHc(epasbl OECCMBICICH-
HBIE [T0CIIEZI0BATEIEHOCTH 00Pa30BBIBATHCS:

1. moryt

2. HE MOTYT

131

Meton, HanboJIee YaCcTO UCTIONB3YEMbIi MpH moctpoeHuu rudpuaabx JTHK:
1. pecTpHUKTa3HO-TUTa3HBIN
2. KOHHEKTOPHBII
3. ¢ IpUMEeHEeHHEe JINHKEPOB

132

[Ipu pecTpuKTa3HO-IHTa3HOM METOJe OECCMBICICHHBIE IOCIEIOBATEIHLHOCTH 00pa-

na-1 TIK-6
Bnaneer oc-
HOBHBIMH
TPUHITAITA-
MU OpraHH-
3anuu padoT
1o NpoBeze-
HHUIO UCIIbI-
TaHUH,
BHEJIPEHUIO
U TIpUMEHe-
HUI0O WHHO-
BaIIMOHHBIX
TEXHOJIOTH I
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30BBIBATHCS:
1. moryt
2. HE MOTYT

133

HoMeHKnaTypy pecTpHUKTa3 MpeI0KIIH:
1. Cmut 1 Hatanc
2. Me3enbscon u IOann
3. Cmut u Bunpkokc

134

CaliTsl y3HaBaHMS PECTPUKTa3aMU OTHOCUTENBHO NoBopoTa Ha 180°C:
1. cuMMeTpUYHBI
2. He CUMMETPUIHBI

135

PexomOunantasie JJHK — monexynsr JJHK, momydeHHble  myTeM COEIMHEHUS
MIPU-POAHBIX U cHHTeTHYecKuX (pparmentoB JHK c monekyramu, ciocoOHBIME per-
JMIHPOBATHCS B KICTKE.

1. BHE KUBOM KJIETKU

2. B IPOXOKEBBIX KIIETKAX

3. B pacTTeNbHBIX KJIETKaxX

4. B kIIeTKax rpu0oB

136

JHK-nuraza — depMeHT, Katalnu3upyomui odpa3oBaHue CBS3U
MeXAy 3'-THAPOKCUIIBHOM TPpyNIoi 1 5'-ocharoM coceJHUX HYKJICOTHIIOB B MECTE
OJIHOLIETIOYEeYHOT0 pa3priBa Mojiexysl JJHK.

1. bochoamddhupHoi

2. BOJOPOJIHOM

3. CIIO)XHOA PUPHOU

4. 3JIEKTPOCTATUYECKON

137

[Tma3smMunel — cTaOWIBLHO HacieqyeMble BHeXpoMmocoMHbIe 3ieMeHTHl (JAHK), sBms-
rorecss OOBIYHBIM KOMITOHEHTOM KJIETOK.

1. 6akTepHuaNbHBIX

2. pacTUTEIBHBIX

3. BUPYCHBIX

4. )KUBOTHBIX

138

CTpyKTYpHBIil TeH — 3TO T€H, KOJUPYIOUIUI MOJIEKYTY .....
1. 6enka
2. PHK
3. IHK
4. HyKI€eoTHaa

139

IIpaiimep (3aTpaBka) — 3TO KOPOTKHE IMOCIENOBATENLHOCTH __ , oOpa3yeMble B
mporecce perutikanuu npu ydactun ¢epmenta PHK-mpaiima3zer u cmapeHHBIE C
matpuuHoit THK.

1. HyKk€o3una

2. PHK

3. IHK

4. HyKI€eoTHaa

140

IIpoMOTOp — y4acTOK MOJIEKYJIbI , ¢ KoTopbIM cBs3bpiBacTcd PHK-nonumepasa,
YTO CONPOBOKAACTCA HHULMALMEN TPAHCKPUIILIUY COOTBETCTBYIOLINX I'€HOB.

1. 6enka

2. PHK

3. IHK

4. HyKJI€oTHA

141

Caiit — 31O TIOCJIEZIOBATEILHOCTH Ha KOHIIaX TeHoMa dara A, HeoOXoau-
Meie s ynakoBku JJHK B (haroBeie wacTuiipr.

1. HyKJICOTU/THBIC

2. HYKJICO3HTHBIE

3. aMHMHOKHUCJIOTHEIE

4. moyMicaxapuaHbIC

142

I'en — at0 yuyactok JHK, xoaupyoomuid oHy MOJUNENTHAHYIO UENb HWIA OJHY MO-
JICKYITy

1. Oenka

2. -PHK

3. Ie30KCUPHOOHYKIICOTIPOTEH A

4. HyKJI€oTHIA

143

I'eneTnueckuii Koa — 9TO CUCTEMA 3alUCEN B BUAE MOCJIEA0BATEIHLHOCTH
1. HYKJIEOTH 0B

JUISL  TIOBBI-
meHust  d¢-
(eKTHBHO-
CTH TEXHO-
JIOTUYECKHUX
U OHOTEXHO-
JIOTHYECKHUX
TIPOIIECCOB
TIPOU3BOJI-
CTBa W Tepe-
paboTku
CEIILCKOXO-
3CTBEHHOUN
TPOAYKIHH
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2. a30THCTHIX OCHOBaHUMN
3. HYKJIEO3U]IOB
4. OenkoB

144

K HaHOOOBEKTaM OTHOCSATCS YaCTHUIIBI C pa3Mepamy ...
1. 1 am
2. 10 am
3. 50 am
4. 100 am
5.500 am
6.1000 am

145

K HaHOpa3MepHbIM 00BEKTaM OTHOCATCS ...
1. dochomumnuaHbIe MATICIIIBI
2. NMATONPOTEHHBI
3.BUPHOHBI ITHYHETO TPUIIIIA
4. MOJeKyia reMorioouHa
5. KIETKU KPOBHU

146

Ykaxure, Kakue U3 MePEeUNCICHHBIX HAHOIPENApaToB 00I1aat0T HU3KOW TOKCUYHO-
CTBIO M CLIOCOOHOCTHIO K OHOJICTpaalliy B OpraHU3MeE:

1. menTuaHbIC GPArMEHTHI AHTUTEIT

2. GyiepeHsl

3. MarHMTHBIE HAHOYACTHUILIBI

4. TOIHUIENTUIBI

5. 3070Tbl€ HAHOYACTHIIBI

147

Hecneundrueckumu myTSMi TPOHUKHOBEHHS IIperapaTa HalpaBICHHOTO JCHCTBUS
B KJICTKY SIBJISICTCS:

1. sHOOLIUTO3

2. peuenTopoIOCpEAOBAaHHEIN SHIOIUTO3

3. NHUHOIIUTO3

4. ¢aromuro3

5. BK301IMTO3

148

«CTernc-mMmnocoMbl» He paclo3HalTess Mukpodaramu 6marogaps .. ..
1. yHHKanbHOMY (OCHOIUIHIHOMY COCTaBY
2. mperiaparam, KOTOpbIE HECYT JIMTIOCOMbI
3. pasmepy JIUIOCOM
4. MOIU(UKAINHU TOBEPXHOCTH TOJIHITHICHT THKOIEM
5. Moau(UKAaIIK MOBEPXHOCTH (PparMEHTaMHU aHTUTEI

149

st monyveHuss HeOOJIbIIMX (PPArMEHTOB HYKJIEMHOBBIX KHUCIOT, UMEIOIIUX CPOJI-
CTBO K ONPEJCIICHHBIM OelikaM, IPUMEHSIIOT ...

1. THOPUAOMHYIO TEXHOJIOTHIO

2. ra3oByI0 Xxpomarorpaduio

3. anTaMmepHYI0 TEXHOJOTHIO

4. BIEKTPOHHYIO MUKPOCKOIIHIO

150

KTo M3 yueHbIX cO3/1aJl TPAaH3UCTOP Ha OCHOBE HAHOTEXHOJIOTHIA
1. Hopuo Tanurytu
2. Puuapn @elinman
3. Dpuk pekcnep
4. Cees Jlekkep

151

OCHOBHBIM HEIOCTATKOM JKMBBIX (aTTCHYHPOBAHHBIX) BaKIIUH SIBIIIETCS:
1. He0OXOIMMOCTh MCIOJIB30BAHUS XOJIOIMIIBHUKOB JUISl XpaHEHHS
2. CNOKHOCTb KyJIbTUBUPOBAHUS MHOTUX MAaTOT€HHBIX MUKPOOPraHU3MOB
3. ONIaCHOCTb CHOHTAHHOT'O BOCCTAHOBJICHHS BUPYJIEHTHOCTH
4. Hu3kas 3 (HheKTUBHOCTD TaKMX BAKIIUH
5. ONIaCHOCTH 3apa’ke€HHsl NEPCOHANA Ha IPEANPUSTHH

152

[IpuyrHa HEBO3MOKHOCTH HETIOCPEJCTBEHHON YKCIPECCHH I'eHa YEeIIOBEKa B KIETKaX
MIPOKAPHOT:
1. BBICOKast KOHIICHTpAIXS HyKJIeas3
. HEBO3MO)KHOCTb PEIUIMKAIINH IITa3MH/T
3. OTCYTCTBHE TPAHCKPHUIILIHH
4. HCBO3MOYKHOCTh CILUTAMCUHTA
5. OTCYTCTBHE TPAHCILILIHH

N
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IIpsamoii nepenoc uyxepoanoit JJHK B npoTomiacTsl BO3MOXKEH C TOMOIIIBIO:
1. MUKpOMHBEKIIMH
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2. TpaHchopMann

3. yIaKoOBKH B JTHIIOCOMBI

4. KynbTHBHPOBAaHHE IMPOTOIUIACTOB HA COOTBETCTBYIOLIMX MHTATEIbHBIX
cpemax

5. 00pabOTKH MPOTOIIACTOB MOJUITHICHTTUKOJICM

154

CyOcTpaTaMu peCTPUKTa3, HCIOIb3YEMbIX TCHHBIM HHXCHEPOM, SIBIISTFOTCS:
1. romomonucaxapuabl
2. TeTepONOINCAXAPHIBI
3. HyKJICHHOBBIE KHUCIIOTHI
4. 0enku
5. IMOUAbI

155

«["er-mapkep» HEOOXOIMM B TEHETHUECKON MHKCHEPHH:
1. A7t BKITFOUESHHUS BEKTOPA B KJICTKH XO3S5IMHA
2. ns oTOOpa KOJMOHUH, 00pa3yeMBIX KICTKaMH, B KOTOPBIE TIPOHUK BEKTOP
3. s BKIMO4YeHUst —pabdouero reHal B BEKTOp
4, JUIA TIOBBINICHU S CT36I/IJ'H)HOCTI/I BEKTOpa
5. s obJsierdyeHus IPOHUKHOBEHHUS BEKTOPA B KJISTKH X0O35HHA

156

[ToHsTHE (WIMTIKHE KOHIBD TPUMEHUTEIBHO K TEHETUYECKOM HHKEHEPUU OTPAKACT:
1. KOMIIJIEMEHTapHOCTh KOHIIEBBIX HYKJICOTHIHBIX TIOCTIEI0BAaTEIbHOCTEN
2. B3aUMOJICHCTBUE HYKJIEHHOBBIX KHUCJIOT U TUCTOHOB
3. pearmpoBanue apyr ¢ apyrom SH- rpymm ¢ oOpazoBaHueM IuCyIbOUA-
HBIX CBSI3eH
4. ruapodoOHOE B3aNMOACHCTBIE JTUITHAIOB
5. o0pa3zoBaHUE BOJOPOJHBIX CBs3CH

157

ITonck HOBBIX pecTpHKTa3 ISl UCTIOIb30BAHMS UX B TEHETHUECKON MHXCHEPUH 00b-
SICHSIETCSL:

1. pa3nuaueM B KaTAIMTHIECKOH aKTUBHOCTH

2. pa3IM4HBIM MECTOM BO3JIEHCTBUS Ha CyOCTpaT

3. BUAOCTICIIU(UUHOCTHIO

4. BBICOKOH CTOMMOCTBIO

5. BO3HUKHOBEHHEM YCTOWYMBOCTH K HUM

158

Ycnexu reHeTHYeCKON UHXKEHEPUH B O0JIACTH CO3JaHUs PECKOMOMHAHTHBIX OEJIKOB,
0oJIbIIIe, YeM B CO3J[aHNU PEKOMOUHAHTHBIX AaHTHOUOTHKOB. DTO OOBICHIETC ...
1. 6osee pocToii CTPYKTYpOil OeNKoB
2. TPYAHOCTBIO TTOAOOpa KIIETOK — X035€B I OMOCHHTE3a aHTHOMOTHKOB
3. OONBIINM KOJIHYECTBOM CTPYKTYPHBIX T€HOB, BKIFOUCHHBIX B OMOCHHTE3
aHTUOMOTHKOB:
4. mpobinemaMu 0€30ITaCHOCTH MPOU3BOICTBEHHOTO MpoIiecca
5. HEOOXOMMbIC AHTHOMOTHKH MOKHO TOJYYHTh TPAJAUIIHUOHHBIMH METO-
JTaMu OMOCUHTE3A

159

d)epMeHT Jinra3a UCToJib3yeTCs B reHETUYECKOU WHXCHCPUHU TOCKOJIbKY:
1. cKperIsieT BEKTOp ¢ 000JI0YKON KIETKU-X03IHHA
2. KaTaJIM3UPYECT BKIFOUCHHUEC BEKTOPA B XPOMOCOMY KIIETKH-XO3AHMHA
3. Katanu3upyeT KOBAJECHTHOE CBS3bIBAaHHE YIJIEBOAHO-POCHOPHON Lenu
JHK rena u IHK Bektopa
4. KaTaJIM3UPYCT 3aMbIKaAHHUEC IETITUAHBIX MOCTUKOB B MECITHAOTJIMKAHE KIIC-
TOYHON CTEHKHU
5. Kataym3upyeT 00pazoBaHUe TIIMKO3UIHBIX CBsI3eH

160

BuorexHonory «reH-mMapkep» He0OXOUM:
1. 1715 HOBBIIIEHHSI aKTUBHOCTH PEKOMOMHAHTOTO MHUKPOOPTaHU3Ma
2. nst 00pa30BaHKsI KOMIIETEHTHBIX KJIETOK XO35HHA
3. 1 MoAM(UKALMK MecTa B3aUMOAEHCTBHUS PECTPUKTA3 C CyOCTpaToM
4. nnst or6opa peKOMOMHAHTHBIX KIIETOK
5. 715 TOBBIIICHHUS] BBDKMBAEMOCTH PeKOMOMHAHTHBIX KJIETOK

161

OcabiieHre OTPaHUYCHUIN Ha KMCIIOJIh30BAHUE B MPOMBIILICHHOCTH MHUKPOOPIaHU3-
MOB-PEKOMOMHAHTOB CTaJI0 BO3MOXHBIM OJ1aromapsi:
1. COBEpIICHCTBOBAHUIO METO/I0B W30 T€HHO-HHXEHEPHBIX PEKOMOU-
HaHTOB OT OKPY>KaIOIIEeH Cpebl
2. MOBBIMIEHUIO KBATM(PUKAIMA TIEpCOHANa, pabOTAOMIEr0 C HUMHU
3. YCTaHOBIEHHOW JKCIIEPUMEHTAILHO CIa00H JKU3HECITIOCOOHOCTH PEKOM-
OuHaHTa
4. JKCIEPHMEHTAIHHOMY TOATBEPKICHUIO 00s3aTENbHON TOTEpU YyXKe-
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POJHBIX I'€HOB
5. M3 DKOHOMHUYECKHX CO00pakeHHH

162

BekTop Ha ocHOBe IUIa3MHBI PEANIOYTUTENbHEH BekTopa Ha ocHOBe (aroBoit JJHK
Omaromapsi:

1. GonbIIOMY paszmepy

2. MEHbIIEH TOKCHYHOCTH

3. OonbLIel YaCTOTHI BKITIOYCHUS

4. oTCYTCTBHS NM3UCA KIETKH XO3IHUHA

5. OoJbIIIeH YCTORYMBOCTH

163

AXTHBHpPOBaHNE HEPACTBOPUMOTO HOCUTENIS B CIydac MMMOOWIHM3anuu (epMeHTa
HEOOXOINMO:

1. ast mydiero BKIIOYCHUS (pepMeHTa B Iellb

2. UIs IOBBIIICHUS COpOIMH pepMeHTa

3. A7 IOBBIIICHUS] aKTUBHOCTH (pepMEHTa

4. nnst 0Opa3oBaHKsI KOBAJICHTHOM CBSI3U

5. Ul CHUYKCHUSI TOKCUYHOCTH

164

NmmoOwunu3anusi  MHAMBUAYaJNbHBIX  ()EPMEHTOB  OrPaHUYMBACTCS  TaKUM
00CTOSATENLCTBOM, KaK:

1. BbICOKas TaOMIBHOCTh (hepMeHTa

2. HaM4Ke y pepMeHTa KOPSPMEHTHOM YacTH

3. Hanm4aue y pepMeHTa cyObe IMHUI]

4. IpUHATICKHOCTH (pepMEHTa K THIpOIa3aM

5. IpUHAUICKHOCTh (PEPMEHTA K OKCHIa3aM

165

CKpUHUHT 3TO:
1. coBepIICHCTBOBAHUE ITyTEM XHMHUYECKOH TpaHC(hOopManu
. COBEPIICHCTBOBAHME MyTeM OHOTpaHChOpMaLUU
. TIOUCK ¥ 0TOOp (TIpOCEHBaHNE) MIPUPOIHBIX CTPYKTYP
. IOJTHBIA XMMHYECKUM CUHTE3
. TIPOBEJICHHE HCCIIEOBAHUS METOJIOM MAaTeMaTHYECKOro IUIaHUPOBAHUS
JKCIepUMEHTa

W\ W

166

CnabpiMu Toukamu” (pepMeHTepa Ha3bIBAIOT:
1. aIeMeHThI KOHCTPYKLMH HanboJiee MoJIBep>KEHHbIE KOPPO3UU
2. 3JIEeMEHThI KOHCTPYKLIMH B KOTOPBIX BO3MOYKHA pa3repMeTHu3aus
3. TPY/IHO CTEPUIIN3yEMbIE AIEMEHTHI KOHCTPYKIIMU
4. obnactu (hepMeHTEpa B KOTOPBIE 3aTPyIHEHA JOCTaBKa KHCIOpOIa
5. obnactu epMeHTepa B KOTOPBIX HAPYIICH TEINIO0OMEH

167

CoennHenune — nuaep 3T0:
1. caMblil aKTUBHBIN JIEKAPCTBEHHBIH MpenapaT
2. CcoenMHEHHE, KOTOpoe OO0JIalaeT JKeJlaeMOW, HO HE ONTUMAaIbHON
OMOaKTHBHOCTBIO, U MOKET OBITh MPOTOTUIIOM JIEKAPCTBA
3. coemuHeHue, KoTtopoe mpu nepBuuHoM HTS-ckpuHHMHTE mOKa3aI0
OMOaKTUBHOCTh
4. coeauHEHHWE, KOTOpPOE TIOKA3aJl0 HAWIYYIIHE pe3ylbpTata IpH
KIIMHUYCCKHX MCIIBITAHUAX
5. coenmHeHHWe, obagaromee HaMMEHbINEH Ce0ECTOMMOCTBIO TPH MPOU3-
BOJICTBE

168

[Monnepxanue KymbTypsl MPOAYIIEHTA HA ONPEAETCHHON CTaguM pa3BHTHSI B
XEMOCTAaTe OCYIIECTBIISIETCS 3a CUET:

1. perynupoBaHusi CKOPOCTH OJa4u MUTATEIbHOMN Cpeabl

2. moajepKaHUS KOHLEHTPAlMM OIHOTO U3 KOMIIOHEHTOB MMTaTEeIbHON

Cpe/ibl Ha ONpPENENEHHOM YPOBHE

3. U3MEHEHUEM MHTEHCUBHOCTH NE€PEMEIINBAaHUS

4. N3MEHEeHUeM TeMIepaTypbl

5. I3MEHEHHEM CKOPOCTH ITOAa4YH BO3AyXa

169

HampasieHHbIi1 MyTareses — 310:
1. meneHampaBJIeHHOE WCIIOJIb30BAHUE OIPENCICHHBIX MYTareHOB JIs
BHECCHUS CrieupUISCKUX W3MEHEHHN B KOJIUPYIOIIUE
nocienoBatenbHoCcTH JTHK
2. TeNeHanpaBlIeHHBIH OTOOP €CTECTBEHHBIX MITAMMOB MHKPOOPTaHU3MOB,
00J1aIafOIINX TTOJIE3HBIMH MTPU3HAKAMHU
3. UCIOJIb30BAaHUE METOAOB KJIETOUHOM HHKEHEPUU
4. Wcmnonb30BaHME METOAOB TIEHHOM MHXKEHEpUHM JUIsl  BHECEHHs
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cnenuUIecKuX M3MEHCHHH B Koaupyromme mnocienoBarenbroctn JJHK,
NPUBOJSALUIMX K  ONPEACNIEHHBIM H3MEHEHUSM B aMUHOKHCIOTHBIX
[I0CJIEIOBATEIBLHOCTSX LIEJIEBLIX OEJIKOB

5. HampaBlIeHHOE BO3/CHCTBHE MYTAareHOB Ha ONpEEJIeHHble OelKu-
(hepMeHTHI

170

Pu6o3umsr — 310:
1. cneunduyeckne wmonekynsl PHK, oOnanarompe KaTamuTH4ecKon
AKTHBHOCTBIO 10 OTHOIIEHHUIO K ApyruM mojekysnam PHK
2. 3TO KOMITOHEHTHI puO0COM
3. 3T0 pepMEHTHI- HYKICOIPOTECHABI
4. 5T0 (pepMEHTHI, OCYIIECTBISIONINE CHHTE3 U MIPEBPAICHIS PHOO3BI
5. 310 hepmenThl koaupyomue cuate3 PHK

171

Kakoif MeTron HE OTHOCHTCS K OCHOBHBIM METOAAM IIOJNydCHHUS YTIEPOIHBIX
HAaHOTPYOOK ¥ HAHOBOJIOKOH?

1. nyroBoii

2. na3epHO-TePMHUUYECKHH

3. NUPOTUTHUYECKUN

4. GMOTEXHOJOTHYECKHUH

172

O0pazoBaHue CyNnepMOoIeKyJIbl B CyIIPaMOJIeKyJIIPHOW XUMHUU MOYKHO OTHCATh KaK:
1. perenitop + cyOcTpar(br)
2. penenTop + perentop
3. cberpar + cydcTpaT(sl)
4. peuenTtop + MOHOMEpEI

173

Kaknmu 00s13aTeTbHBIME CBOICTBaMH JTOJDKEH 00JIagaTh KaHTHIICBEP?
1. DOIKEH MPOBOIUTD AIIEKTPHICCKIHA TOK
2. IOJDKEeH OBITH BBITIOIHEH M3 MATHUTHOTO MaTepuaia
3. JOJDKEH OBITH BBIITOIHEH U3 3aKAJIEHHOMN CTaIn
4. nomKeH ObITh THOKUM C U3BECTHOM KECTKOCTBIO

174

Kakoit 13 MUKpPOCKOTIOB H300PETEH MO3KE OCTAIBHBIX?
1. CKaHUPYIOIIUY CUIIOBON MUKPOCKOT
2. CKaHUPYIOUIMH TYHHEJIBHBIH MUKPOCKOII
3. pacTpOBBI MUKPOCKOII
4. mpocBEUNBAIOIMINI 3TCKTPOHHBIA MHUKPOCKOII

175

55. CxkaHupyIOIUi CUIIOBOM MUKPOCKOTI OB H300PETEH ...
1. B Poccun, B pusuko-rexaunueckom uHcTUTyTE M. Modde
2.8 CLIA, IBM

3. B repmaHckoM ¢rmane IBM

4. B mBeiinapckoM ¢ummane IBM

176

[TepBBIM BBE B HAYYHYIO JIUTEPATYPY TEPMHUH HAHOMATEPUAIIHI ...
1. I'. I'nefitep
2. X. U. Andepos
3. P. ®eitaman
4. 3. dpexciep

177

[Touemy prbocoMy Ha3BIBAIOT MOJIEKYJSIPHBIM acceMOiepom?
1. puGoCcoMBI CTPOAT OENKH, OCHOBHIBASsICh HA HHCTPYKITHSX, XPAHAIINXCS Ha
auTkax PHK
2. pubOCOMBI IMEIOT pa3Mep HECKOIBKO AECATKOB HAHOMETPOB
3. pubOCOMBI MOTYT CBOpa4yMBaThCS B KIYOKH, M3MEHSSI YETBEPTHUHYIO
CTPYKTYpPY
4. pub0co0OBI YMEIOT IpeoOpa3oBBIBATh MEXaHUYECKYIO SHEPTHIO B SHEPTHUIO
XMMHUYECKHX CBsI3EH

178

Ecnu nmomecTuTh TOHKMI CIOW MONMYHNPOBOAHHMKA C IIUPOKON 3ampeIiéHHON 30HOU
MEX]y ABYMS TMOIyIPOBOAHUKAMU C Y3KOI1 3alpeliéHHON 30HOM TO MOJIyUUTCA:

1. kBaHTOBas TOYKA

2. KBaHTOBas sIMa

3. KBaHTOBBIH Oaprep

4. xBaHTOBas MIJIa

179

Kak Ha3pIBaeTCS camas BBICOKAs DHEPreTHYEecKas 30HAa B YHEPTETHUECKOM CIIEKTpPE
TIOJIYTIPOBOTHUKOB?

1. 30Ha MPOBOUMOCTH

2. 3ampeTHas 30Ha

3. BaJICHTHAs 30Ha
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4. KBaHTOBas 30Ha

180

Urto Takoe BE3UKYJIbI?
1. cyOKJIeTOYHbIE YaCTHUIIBI
2. HaHOpa3MEepHbIE BUPYCHI
3. 3aMKHYTbIE OUCIIOHHBIE MEMOpaHHBIE 000JIOUYKH
4. 6eKOBBIE MOJIEKYIIBI, coslepxkKaliye GepMeHThI

181

Kaxkas BennunHa He BXoAUT B ypaBHeHHe [ 160ca-TomcoHa?
1. remniepaTypa riaBIeHUs
2. cBOOOTHAS TOBEPXHOCTHAS SHEPTHSA
3. H3MEHEHNE TeIIOCOACPIKaHU
4. BI3KOCTh KPUCTAJLIATA

182

Uro Takoe MOJIEKYIISIPHBINA acceMOep?
1. Menpyaiimmas yacTuI@a aToma
2. MONeKyJslpHas MallliHA, KOTOpas 3amporpaMMHpPOBaHa CTPOMTH
MOJICKYJIIPHYIO CTPYKTYpY U3 00Jiee MPOCTHIX XMMUYECKUX OJIOKOB
3. cyOKkiIeTOYHAs YacTUla
4. Komnouaneiit ancam6is [TAB

183

KTO BIEPBBIC BLIABUHYJI HWACIO O PA3BUTHU HAHOTCXHOJIOTUU B COBpeMeHHOﬁ
dbopmynupoBke?

1. I1.C. Jlamnac

2. 9. [pexcnep

3. P. ®eitaman

4. H. Bunep

184

Kaxk Ha3pIBaeTcs 3HaMeHHTast KHUra J. J[pekciepa, mocBAmEHHAs HAHOTEXHOJIOTHI?
1. MaImIMHBI KOHCTPYNPOBAHUS
2. MaIIMHBI HAHOTEXHOJIOTHU
3. MaIInHbI CO3/IaHus
4. MauIuHBI TEXHOJIOTHU

185

Kaxoe cBOHCTBO XapakTepHO U1 MUKPO3IMYIbCHN?
1. MUKpPO3MYTIBCUH TPO3PAYHBIE KHUIKOCTH
2. MUKPOSMYJIbCUH UMEIOT TEMHO-CEPBII LIBET
3. MUKPO3MYJIbCHUH HETIPO3PAYHBIE KUJIKOCTH
4. MUKPOAMYJIBCHH SBIISTIOTCSI XOPOIIMMHU IPOBOIHUKAMH 3JIEKTPHUUECTBA

186

DTa3 HAHOCTPYKTYpa SIBJISIETCS] TEPMOANHAMHUYECKH HEYCTOMIHUBOM ...
1. MukposMyIBbCHS
2. MHLIEJLIBI
3. yriiepoiHBIC HAHOTPYOKH
4. HaHOCTPYKTYpHI, (opMmupylomuecs WHTEHCHBHOW IUIACTHYECKON
Jnedopmanuei

187

VYpaerenne ['m60ca-TomMcoHa 03Hadaer ...
1. B3aUMOCBS3b IOBEPXHOCTH O0OBEKTA U €ro 00BheMa
2. B3aUMOCBSI3b TEMIIEPATyPHI TUIABJICHUS KPUCTAIUIATA U BA3KOCTH
3. B3aUMOCBSI3b H3MEHECHHUS TEILIOCOICPIKAHMS KPUCTALINTA U €0 COCTaBa
4. B3aMMOCBS3b TEMIICPATYPHI IUIABJICHHUS KPUCTAUINTA M KPUBU3HBI OTpa-
HHUYHMBAIOIIEH €r0 MOBEPXHOCTHU

188

PaboTa ckaHupYIOIIEro TYHEIFHOTO MIUKPOCKOIIA OCHOBaHA Ha!
1. nudpakunuy peHTTeHOBCKUX Tyden
2. 3(dexTe TYHHETUPOBaHHS 3JICKTPOHOB Yepe3 TOHKUI JAMAIIEKTPHUUECKUI
MIPOMEXYTOK MEXIY MPOBOIAIICH MOBEPXHOCTHIO 00pasnia M CBEPXOCTPOU
0 (0}
3. MpocBeYMBaHNK 00pa3iia peHTT€HOBCKUMH JIydYaMHU
4. mpocBeurBaHNM 00pa3na IMyYKOM 3JIEKTPOHOB MPH YCKOPSIOIIEM Harps-
xenuu 200-400 kB

189

CynpaMoeKyIsipHbIM aHCaMOJIeM He MOXKET SBJISATHCS ...
1. Be3ukyna
2. MuIL€eIIa
3. MHKPO3MYJIBCHS
4. MpaBUJIBHOTO OTBETA HET

190

KBanToBbIe TOYKH Ha3BIBAIOT HNCKYCCTBCHHBIMH aTOMaMH IIOTOMY ...
1. kBaHTOBAs TOYKa, KaKk 1 aTOM, UMECT AP0
2. KBaHTOBas TOYKA MOXET BCTyIIaTb B XUMHUYECKHC PECAKINUU HO,Z[O6HO
aToOMaM
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3. KBaHTOBAasI TOYKA NMEET pa3Mepbl aTOMa
4. B KBaHTOBOH TOYKE JABUXCHUC Or'PaHUYCHO B TpéX HanpaBJICHUAX U
3HepFeTI/I‘I€CKHﬁ CIICKTP MOJHOCTBIO ﬂHCerTHLIﬁ, KakK B aTOMC

191

9. Jlpekcnep U3BECTEH ...
1. ocHOBaTeNb HAHOTEXHOJIOT U
2. Hamcan U3BECTHYIO KHUTY "MarinHel co3nanus”
3. SBIISIETCS TPE3UAECHTOM MEKAYHAPOIHOTO 00IIECTBa HAHOTEXHOJIOTHH
4. IepBOOTKPHIBATEIb YIJIEPOIHBIX HAHOTPYOOK

192

KsanToBas Touka — 310 ...
1. xBaHTOBas TOYKa IMpPEACTABIIET co00W HAHOOOBEKT ONHOIO MaTepHaja
HaXOJAIINKCSA Ha MaTPHUIIE U3 IPYroro MaTepuaia
2.371eMeHTapHas CTPYKTypa KBAHTOBOTO W3ITYICHHUS
3. HAaHOPa3MEePHEIH Pa3phIB B ANEKTPOMArHUTHOM H3ITyUCHHN
4. KBaHT, HAXOJAIMICS B DJICKTPOMAarHUTHOM IT10JIC

193

HanoTtpy0ku — 310 ...
1. mpoTsDKEHHbIE CTPYKTYPHI, COCTOSIIIHE M3 CBEPHYTBIX I'€KCArOHAJIBHBIX
CETOK C aTOMaMH yIiiepoJia B y3Jiax
2. CeMEHCTRO MIapo00pa3HbIX MOJIBIX MOJIEKYI 001Iei dhopmysioii Cn
3. IPOTSKEHHBIE CTPYKTYPBI U3 YIJIEPOIHBIX EPEIUICTEHHBIX 1IeTIeH
4, MCTAJNIOOPTraHNYCCKNUE BUTHIC TOJIUMEPBL

194

Kaxoe 13 BrICKa3bIBaHHMI COOTBETCTBYET OMPEIEICHUIO HAHOTEXHOJIOTHH, JAHHOMY B
HanuonansHoM HaHOTEXHOJIOTHYeCKOM nHuIuaTtuse CILIA?
1. HAHOTEXHOIIOTHUS - 3TO TEXHOJIOTHS CO3JaHHsI HAHOMATEPHAJIOB
2. HAaHOTEXHOJIOTHSA - 3TO TEXHOJOTH OyAyIIero
3. CYIIHOCTh HAHOTEXHOJIOTHH B CIIOCOOHOCTH paboTaTh Ha MOJEKYISIPHOM
YpOBHE, aTroM 3a aTOMOM cO37aBaTh OONBINHE CTPYKTYpPHl C
(yHIaMeHTAJIFHO HOBOM MOJICKYIISIPHOM OpraHM3aIiei
4. cyTh HAHOTEXHOJIOTHH B CO3JJaHMH HAHOMEXaHU3MOB

195

CVD -»s10 ...
1. ucapenue u ocaxxJeHUE B MHEPTHOU cpeie
2. WcnapeHue U OCaXK/IeHHE B PEaKLUHOHHOW cpelle C IOJyYeHHEM HOBBIX
COEIUHEHU M
3. caMopacIpOCTPAHSIONIHIICS BEICOKOTEMIIEPATYPHBIN CHHTE3
4. >eKTPOHHBIN YHII HA OCHOBE KBAHTOBOM TOUKH

196

Hanowacturps! 6maromapst CTpYKTypHBIM U pa3MEpPHBIM OCOOEHHOCTSIM TIOBTOPSIOT
yTh OaKTepuii, IpH STOM:
1. momazgatoT B Makpodar B pe3yiprare Gparornurosa
2. momazgaioT B Makpodar B pezynbraTe (aromnurosa, oABEpratoTcs IM3HCY
3. momazaioT B Makpodar B pesyibrare (paronnTosa, MoABEpraroTCcs JU3NUCY
1 BBLICJISIIOT JIEKAPCTBEHHBIE BELIECTBA BO BHYTPEHHIOIO Cpesty

197

Pa3smepHsIif 3¢ QeKT B TEXHOIOTHH HAHOMATEPHAIOB — 3TO ...
1. u3MeHeHHE CBOWCTB HaHOOOBEKTOB B 3aBHCHUMOCTH OT pa3Mmepa
DJIEMEHTOB UX CTPYKTYPBI
2. I3MEHeHue pa3Mepa HAHOOOBEKTOB B 3aBUCHMOCTH OT BHELIHUX YCIIOBHIH
3. I3MEHEeHHE CBOWCTB HAHOOOBEKTOB B 3aBUCHMOCTH OT BHEIIHHUX YCIJIOBUIA
4. n3MeHeHne pa3Mepa HAaHOOOBEKTOB B 3aBICHMOCTH OT COCTaBa

198

JIumocomsr — 3710 ...?
1. cyOKIIETOUHBIE YaCTHUIIBI
2. 6eKOBBIE MOJIEKYJIBI, coJiepKarne (hepMeHTHI
3. HaHOpa3MepPHBIE BUPYCHI
4. 3aMKHYyTBIe OuciIoliHbIE MEMOpaHHbIE 000JIOUKH

199

Kaxoe Ha3BaHue [Uisi HAHOMOPOIIKOB M HaHOMAaTepHalIOB Hcmolib3oBaoc B CCCP
HaunHasg ¢ 50-x romos?

1. yapTpamucepcHeie

2. BEICOKOJTUCTIPECHBIC

3. HaHOJMCIIEPCHBIE

4. cBepXaHCIIEPCHBIE

200

TepMUH «HAHOY» O3HAYAET ....
1. HaHo (TIO-TpedecKu NAN0S) 03HAYAET KapIiIuK
2. HaHO (ITO-APEBHETEPMAaHCKH NANON) 03HAYaEeT THOM
3. HaHO (ITO-UTAJIBIHCKH NAN0) 03HAYACT MAJICHBKHUI YEIIOBEK
4. HaHO (TO-UCIIAHCKH nanes) 03HaYaeT MEIIKOS XKHUBOTHOE

50




[lo pesynpraTam TECTHMpPOBaHUS OOYYAIOIIEMYCS! BBICTABIISETCS OLEHKA «OTIUYHON,
«XOpOLIO», «YIOBJIETBOPUTEIIBHO» WM «HEYAOBIETBOPUTEIBHO», COTJACHO CIEAYIOLIUM
KPUTEPUSM OLECHUBAHMUS:

Mhaaa (% npapmnmax orseron
Ornenka 5 (OTIMYHO) 80-100
Orenka 4 (xopoio) 70-79
OrieHka 3 (YIOBIECTBOPHUTEIBHO) 50-69
OreHka 2 (HeyAOBIETBOPUTEIHHO) MeHee 50

51







