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

bakanaBp mo HampaBnenuto nonarotroBku 19.03.01 BuorexHomorus IOMKEH OBITH
MOJTOTOBJIEH K PEIICHUI0 3a/ady Mpo(ecCHOHAIBHON NEATENbHOCTH CIEAYIOUIUX THUIIOB:
MPOU3BOJICTBEHHO-TEXHOJIOTHYECKUN, HAYYHO-UCCIIeI0BATEIbCKHUI.

Henp AucHUIUIMHBI: (OPMUPOBAHHE TEOPETUYECKUX 3HAHUM U MPAKTUYECKUX
YMEHHA, 00eCIeYnBAIONIMX MOJATOTOBKY OOYYaroIIMXCs MO OCHOBaM I'€HHOW WH)XCHEPUU B
OMOTEXHOJIOTHH B COOTBETCTBUU C GOPMUPYEMBIMH KOMITETEHIUSIMHU.

3ajaud TUCHUTLIIUHBIL:

- U3YYEHHE TEOPETUYECKUX OCHOB IOJYYEHHS KJIETOK C HOBBIMU INpU3HAKaMH Oe3
CYIIIECTBEHHOTO M3MEHEHHUS BUJA, CIOCOOHBIX B MPOMBIIIJICHHBIX MaciTabax HapabaThIBaTh
BEIIECTBA, MOJIE3HbIE JIJISl YEJIOBEKa,

- (hopmupoBaHHE YMEHUU MO MPUMEHEHUIO 3HAHUM O MOJIEKYJSPHBIX MEXaHHU3Max
XpaHEHUs, peaau3allid W UCIOJIb30BaHUS TE€HETUYecKo wuH(opManmuu B TMPO- H
AYKAPUTHUYECKUX KIIETKAX ISl OydeHUs MHPOPMALIK 000 BCEX MOTEHIIMATBHBIX CBOMCTBAX
KIIETKHU,

- opMupoBaHUE MPAKTHYECKUX HABBIKOB B IOATOTOBKE, OPTraHU3AIlMH, BHIIOJIHCHUN
OMOXMMHYECKOr0 SKCIEPUMEHTa, BKJIIOYAas HCIOJIb30BAHWE COBPEMEHHBIX MNPHOOPOB U
000py/IoBaHUs, B TOM YHCJIC TPUBHUTH MPAKTUICCKUEC HABBIKH, 3HAYUMBIC ISl Oymaymiei
npohecCuOHaNBHOM NeSTeNbHOCTH.

1.2. KoMnereHUu 1 MHAMKATOPBI UX J0CTHKEHU I
OIIK — 4 Crioco0eH MpOoeKTHPOBATh OTACIBHBIC JICMCHTHI TEXHUYCCKUX M TEXHOJIOTUICCKIX
CUCTEM, TEXHHUYECKHX OOBEKTOB, TEXHOJOTHYECKHUX MPOIECCOB OMOTEXHOIOTHUECKOTO
HpOI/ISBOI[CTBa Ha OCHOBC HpI/IMCHeHI/ISI 62130BI)IX I/IH)KeHepHI)IX U TCXHOJIOTHUYCCKUX 3H3HI/II>1

Kon n HanmeHnoBanue
MHARKATOPA ®opmupyemsie 3YH
JOCTHKEHUS
KOMITETCHITIHT
OOyuaromuii J0HKEH 3HAaTh CyTh M 3aKOHOMEPHOCTH
MIPOEKTUPOBAHUS OTAENBHBIX SJIEMEHTOB TEXHUYECKHUX U
na-2 OIIK-4 SHAHNS TEXHOJIOTHYECKHUX CHCTEM, TEXHHYECKUX OOBEKTOB,
[IpoexTupyer TEXHOJOTHYECKUX  IPOLIECCOB  OMOTEXHOJOTHYECKOTO
OT/ICTIbHBIE DJIEMEHTHI MPOU3BOJICTBA HAa OCHOBE MPUMEHEHUS 0a30BBIX 3HAHMIA
TEXHUYECKUX u o rernoi nmkenepuu (61.0.29-3.1)
TEXHOJIOTHYECKUX OO0yuaromuiicst T0HKeH YMETh MPOEKTUPOBATH OT/ICIIbHBIC
CHUCTEM, TEXHHUYECKUX 3J€MEHThl TEXHUYECKHX U TEXHOJOTHUYECKHX CHUCTEM,
00BEKTOB, verps | TEXHAIECKIX 00BEKTOB, TEXHOJOTUYECKHX TPOIECCOB
TEXHOJIOTHYECKUX y OMOTEXHOJOTHYECKOTO  TPOM3BOACTBA  HAa  OCHOBE
MPOLIECCOB MpUMEHEHHsI 0a30BbIX 3HAHWW TIO TEHHOW WHXXEHEPUU
OMOTEXHOJIOTHYECKOT (51.0.29-V.1)
0 TMPOW3BOACTBA Ha OO6yuarommiics JIOJDKEH BIAJIETh HaBBIKAMHA
OCHOBE MPUMEHEHUS MPOEKTUPOBAHUSL OTJEIBHBIX 3JEMEHTOB TEXHUYECKUX U
0a30BbIX vapniy | TEXHOTOTHMECKHX  CHCTEM,  TEXHMYECKHX 00BEKTOB,
WHXEHEPHBIX 3HAHUM TEXHOJOTHYECKUX  IPOILECCOB  OMOTEXHOJIOTHYECKOTO
MMPOM3BOJICTBA HA OCHOBE NMPUMEHEHHUs 0a30BBIX 3HAHUU
no renHoi nmxenepuu (b1.0.29-H.1)




2. Mecto aucunmimabl B ctpykrype OITIOIIT
HucuumnuHa «OCHOBbI TEHHOM WHXEHEpUH B OHWOTEXHOJIOTUW)» OTHOCUTCS K
00s3aTEIbHOM  YaCTH  OCHOBHOM NpPOQEecCHOHATBHONH  00pa3oBaTENIbHOM  MPOTPaMMBbI
OakanaBpuara.
3. O0bém ucuMIIMHBI M BUABI Y4eOHO#i padoThI

O0bemM nucuuIuIMHBL cocTaBisieT 4 3adetHwoie enuuunbl (3ET), 144 akamemuueckux
yaca (gajiee 9acon).

JucuunimHa u3ydyaercs:

- ouHas opma oOy4yeHus B 3 cemecTpe

- 3aouyHas popma oOydeHus 5 cemecTpe.

3.1.Pacnpenesienne 00bemMa IMCUUILIMHBI 110 BUAAM Y4eOHOH padoThl

KonnyectBo yacos
Bu yuebHoii pabotst ITo ounoii opme ITo 3a04Hoii
00y4eHust dopme 00yuenust

KonraktHasi pa6ora (Bcero), 50 8

B TOM 4YHCJIe MPAKTH4YeCKas MOAT0TOBKA

Jlexyuu (J1) 16 2
Ipaxmuueckue 3anamus (113) 34 6
CamocrositesbHas padora o0yuarwmuxcs (CP) 67 127
KonTpoJsb 27 9

Hroro 144 144

3.2. PacnipenesieHne yueOHOro BpeMeHH 10 pa3jesaM U TeMam
Ounasn gopma o0yueHus

B TOM 4YUCJIC
KOHTaKTHas a
Tiﬁm HanMeHOBaHME pa3IenoB U TeM E:gg; pabora g
nm| om | P B
1 2 3 4 | 5 6 718
1 BBenenne B reHHyro unxkeHepuro. OcoOEHHOCTH 3 o | . i 1| «
TeHEeTHYeCKOM MonpuKkanuu 6aKTepuit
2 OCHOBBI MOJIEKYJISIPHOM I'€HETUKHU &) - | 4 - 1| x
3 Boienenne HyKJI€MHOBBIX KUCIOT 5 - 4 - 1 X
4 OCHOBHBIE HaIlpaBJIEHUS WU IEPCIEKTUBBI T'€HHOU 3 5 i i 1| «x
VMHXEHEPUU MUKPOOPTraHU30B
5 Ananu3z u ucnonb3oBaHue ¢parmentos JIHK 5 ~ 14 i 1| «
(IHKoBbIX mocnenoBaTeabHOCTEN)
6 Tpancdopmarus KIIETOK paCTeHI/Ij/'I. TpancreHHble 3 5 ) ) 1| x
pacTeHus JUIsl iesieil MpakTUYeCKOH CeleKIIuu
7 [InasmuaHbIe BEKTOpA — CIIELUAIbHBIE YCTPONHCTBA 5 ~ 14 i 1| «
JUISL TOCTABKH M KJIOHUPOBAHUS Uy>KEPOJIHBIX T€HOB
8 @aroBple M KOCMUIHBIE BEKTOpa U CO3JlaHUE 5 ~ 14 i 1| «x
T€HOMHBIX OMOJIMOTEK
9 Tpancrennsle pacteHus Uit HapMaKOIOTHU 3 2 | - - 1| x
I'eHHass [aKTHIOCKONMA M TOJNHBIA  CHKBEHC
10 | (mpouTeHue) HYKICOTHIHBIX MOCIEI0BATEIbHOCTEH S) - | 4 - 1] x
JHK
11 | I'enetnueckas TpaHcopMaIisi >KUBOTHBIX KJIETOK 3 2 | - - 1] x
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19 Amvmmnpukanus ¢parmentoB JIHK ¢ momomibio 3 S0 i 1]«
meroaa [111P (momrMepasHoii IETHOW peaKum)
13 TpaHcreHHble )KUBOTHBIE VIS LIENEN NPAKTUYECKON 3 5 ) ) 1 X
CEJICKIINH
14 | Boigenenue u ounctka renomuout JJHK u3 nyka 3 - 2 - 1 X
15 I'eneTnyeckas MoauduUKaIs KJISTOK YeJIOBEeKa 3 2 - - 1 X
Tpanchopmarust TAPOAOKEH Saccharomyces
16 X - 3 - |2 - 1] x
cerevisiae nnasmugnon JITHK
I'enetnueckn  MOAM(PUUIMPOBAHHBIE  OPTraHU3MBI X
17 3 2 | - - 1
(I'MO) u orieHka ux 6€30MaCHOCTH
18 Pectpukims JIHK 3 - 2 - 1 X
19 | Beigenenue peKOMOMHAHTHOTO OeNKa 3 - 2 - 1| x
20 | depMeHTHI FTeHHON WHKEHEPHH 5 - - - 5 | x
21 | KoncrpyupoBanue pekomOuaanTHbIX JJHK &) - - - 5 | X
Onpenenenre HyKJICOTUIHON MOCIEA0BATEIHLHOCTH
22 5 - - - 6 | x
(cexBennpoBanue) JJHK
23 Mertoap! knonuposanus JJTHK 6 - - - 6 X
24 | BBeneHue HOBOTO IeHa B KIETKY 6 - - - 6 | x
25 BBeneHue reHoB B KJIIETKH MJIIEKOIIMTAIOIINX 10 - - - 10 | x
26 | I'enHas nH)XEHEpHUs pacTCHUI 10 - - - 10 | x
27 | KonTpoius 27 X | x X X | 27
Htoro 144 |16 |34 | - |67 | 27
3aounasi popma o0yueHus
B TOM YUCIJIC
KOHTAKTHasA A
TCN.MQLI HanmenoBanue Pa3aciioB U TEM II?:(?(I;](; pa60Ta g
nlm| o |8
1 2 3 4 | 5 6 718
1 BBenenne B reHHyro uHxkeHepuro. OcoOeHHOCTH 5 o | . i 3 | «
TeHeTUYECKON MoarpuKauu 0akTepuil
2 OCHOBBI MOJIEKYJIIPHOM T€HETUKHU 5 -1 2 - 3 | x
3 Bolenenue HyKJI€MHOBBIX KHUCIIOT &) - - - 5 | X
4 OcHOBHbIE HampaBlIEHUS U TEPCIEKTUBBI T€HHOMN 4 i i i 4| x
WH)XKCHEPUU MHUKPOOPTaHH30B
Ananu3z u ucnonb3oBaHue ¢parmentos JIHK
5 - 5 - | 2 - 3| x
(IHKoBBIX mocienoBaTeIbHOCTEN)
6 Tpanchopmanusg kineTok pacteHuil. TpaHCreHHbIE 4 i i i 4 | x
pacTeHus JuIsl Lesed MPaKTHYeCKOM CeJIeKIIUU
v [Ina3mMuHBIE BEKTOpA — CHEUANbHBIE YCTPOWCTBA 5 i i i 5 | x
JUISL TOCTABKH M KIIOHUPOBAHUS UY>KEPOJIHBIX TEHOB
8 daroBple ¥ KOCMHIHBIE BEKTOpa M CO3/IaHUE 5 i i i 5 | «
TeHOMHBIX OMOIHOTEK
9 Tpancrennble pacTeHust 1151 papMaKOJIOTHU 4 - - - 4 | x
'eHHas [MakTUIOCKONHS W TOJHBIA CHUKBEHC
10 | (mpouTeHME) HYKICOTHIHBIX MOCIEIOBATEIHPHOCTEN ) - - - 5 | x
JIHK
11 | I'enetndeckas TpaHchopMaiys >KHBOTHBIX KJIETOK 4 - - - 4 | x
12 Amvmmudukanus ¢parmento JJHK ¢ momomisio 8 i 5 i 6 | x
Metoja [P (monumepa3HoOH LIEHOM peakLuu)




13 TpaHcreHHble )KUBOTHBIE VIS LIENEN NPAKTUYECKON 4 ) ) ) 4 X
CeJIEKIMU

14 Boinenenne u ouncrka renoMHon JIHK wu3 nyka 4 - - - 4 X

15 I'eneTnyeckas MoauduKaIs KJISTOK YeIOBEKa 4 - - - 4 X
Tpanchopmarust JPOOKEH Saccharomyces

16 C - 4 - - - 4 | x
cerevisiae nnasmuaaou JITHK
lenernyeckn MOAU(DUIMPOBAHHBIE  OPTAHU3MBI X

17 4 - - - 4
(I'MO) u orieHka ux 6€30MaCHOCTH

18 Pectpukius JTHK 4 - - - 4 X

19 | Beigenenue peKOMOMHAHTHOTO OelKa 4 - - - 4 | x

20 | depMeHTHI TeHHOW WHKEHEPUHT 5 - - - 5 | x

21 | KoncrpyupoBanue pekomOuHanTHbix JJTHK &) - - - 5 | X
Onpenenenre HYKJICOTUIHON MOCIEA0BATEIHLHOCTH

22 6 - - - 6 | x
(cexBennpoBanue) JJHK

23 Mertoap! knonuposanus JJTHK 6 - - - 6 X

24 | BBeneHne HOBOTO IeHa B KIETKY 6 - - - 6 | x

25 BBeneHue reHoB B KJIIETKH MIEKOIIUTAIOIIX 10 - - - 10 | x

26 | I'enHas uH)XEHEpHUs pacTCHUI 10 - - - 10 | x

27 | KonTpoius 9 X | x X x | 9

12

Hroro 144 2 6 - 7 9

4. CTpyKTYpa U coJep:KaHue TUCUUILIUHBI, BKIOYaIOIIee MPAKTHYECKYIO TOAT0TOBKY

[IpakTHyeckas MOATOTOBKAa TMpHU pealu3alud y4eOHBIX HPEIMETOB, KYpCOB,
TUCHUTUTMH ~ (MOIyJIe) OpraHu3yercss IIyTeM TpPOBENCHHS NPAKTUYECKUX 3aHATHH,
IPaKTUKYMOB, Ja0OpaTOPHBIX Pa0OT M MHBIX aHAJTOTMYHBIX BUIOB YUeOHOW NeATENBHOCTH,
NpeIyCMaTPUBAIOIINX YUacTHe 00yJaroIIuXcs B BHIIOJHEHUN OTAEIBHBIX DJIEMEHTOB padoT,
CBSI3aHHBIX ¢ OyayIel npodeccuoHaNbHON e TeTbHOCTBIO.

[IpakTudyeckas TOATOTOBKAa MOXKET BKIIOYaTh B ce0S OTHETbHBIC 3aHATHUS
JEeKIIMOHHOTO THUMAa, KOTOpble IMpelycMaTpuBalOT Iepenady y4deOHOW HHpopmMauu
oOydaromuMmcsi, HEOOXOAMMOHN [UIsi TOCIEAYIOUIEr0 BBINOJHEHUS paboT, CBA3AHHBIX C
Oynyiieit mpodeccuoHaTbHON AeSITENEHOCTHIO.

PekoMenyeMblii 00beM MPakTU4YECKONW MOJATOTOBKM (B MPOIEHTAX OT KOJIMYECTBA
4acOB KOHTaKTHON pabOThl) Ul AUCLHUIUIMH, pEaU3yIOIUX:

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

- obmenpodeccuonansubie kommnereHuu (OIK) ot 15 g0 50 %;

- npodeccruonanbhbie komrnereHuu (1K) ot 20 no 80%.

4.1. ConepxaHue TUCUUILTHHBI

BBenenne B reHHylo HHXeHepHio. OCOOEHHOCTH TEHETHMUYECKOW MOIU(HUKAINU
OaxTepuil. OCHOBBI MOJIEKYJISIDHOM FeHETHKHU. Bhinenenre HykIIeHHOBBIX KUCIOT. OCHOBHbBIE
HAIpaBJIEHUS M TEPCHEKTUBBl TE€HHOM HHXEHEPUUM MUKPOOPIaHM30B. AHaIN3 U
ucnonszoBanue QparmentoB JIHK (AHKoBeix mnocnenoBatensHocteit). Tpanchopmarus
KJIETOK pacTeHuil. TpaHCreHHble pacTeHUs ISl LIeJIed IPaKTUUecKoi cenekuuu. [InazmMuansie
BEKTOpa — CHelMaJbHbIe YCTPOMCTBA ISl IOCTaBKU W KJIOHUPOBAHMS Uy>KEPOIHBIX T'€HOB.
@daroBble ¥ KOCMHUJIHBIE BEKTOpa U CO3/1aHUE T'€HOMHBIX Onbnuorek. TpaHcreHHble pacTeHUs
i (hapmakosnoruu. I'eHHast TaKTHIIOCKOIUS U TOJIHBIM CUKBEHC (MPOYTEHUE) HYKIEOTHTHBIX
nocienosarenbHocteit  JIHK.  TI'enermueckass  Tpanchopmanus  KMBOTHBIX — KJIETOK.
Avmmdukanus dparmerToB JIHK ¢ momomieto metoma IIIP (mommmepasHoi 1iemHOM
peakuuu). TpaHCreHHbIE XUBOTHBIE UIsI LIENE€W NPAaKTHUUECKON cenekuuu. BelaeneHue u
ounctka reHomHoil JIHK wu3 nyka. I'enermueckas wmoamdukamus KIETOK 4YeIOBEKa.
Tpancopmanust npoxokeit Saccharomyces cerevisiae mmasmugHon JIHK. T'enermuecku
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moaudunupoBanubie opranu3mMbel (I'MO) u omnenka ux 6e3omacHoctu. Pectpukims JIHK.
Brigenenue pexkomOuHaHTHOTO Oenka. DepMeHTH TeHHOW HHKeHepuu. KoHCTpyunpoBaHHe
PEKOMOMHAHTHBIX JHK. Onpenenenue HYKJICOTUTHOU OCJIEN0BATEILHOCTU
(cexBenupoBanue) JAHK. Meroast kionupoBanusi JJHK. BBenenue HOBOro reHa B KIETKY.
BBeneHne reHoB B KJIIETKH MIICKONUTAOIUX. [ eHHAs WH)XKEHEpUsl PaCTCHUI

4.2. Conep:xxaHue JeKI Uit
Ounas gopma o0yueHus

No O6bvem | IlpaxTuuec
I /II Kpatkoe conep:xanue gexuui (akan. Kas
4acoB) | MOJATOTOBKA
1 Beenenne B rerHyro  uHxeHeputo.  OcoOeHHOCTH 9 +
TeHETHYECKOM MouduKauu OaKTepuit
2 OCHOBHBIE HaNpaBJICHUS U NEPCHEKTHBBI T€HHOW MHXXEHEPUU 9 +
MHUKpPOOPTaHU30B
3 TpaHC(l)OE)MaLII/I}I KJIETOK pacreHuil. TpaHCreHHblE pacTeHUs 9 +
JUISL LIeJIel MPaKTUYECKON CeNeKIMU
4 | TpaHcreHHbIE pacTeHHs s (HapMaKOJIOTHH 2 +
5 | I'enernueckas TpanchopMaIysi d)KUBOTHBIX KJIETOK 2 +
6 | TpaHcreHHble )KUBOTHBIE JJIs LI€JeH NPAKTUYECKON CEIeKINH 2 +
7 | 'enernueckas Moau@uUKaIus KJIETOK YeJIOBEKa 2 +
8 'enetnueckn MmomudummpoBanusie opranm3mel (I'MO) u 2 +
OLIEHKa X 0€300aCHOCTH
HUTOI'O: 16 20%
3aounasi popma 00yueHus
No O6wem | IIpakTHuec
. /IT Kpartkoe conepxanue nexkuui (axan. Kast
4acoB) | MOATOTOBKA
1 BBenenne B reHHylo  uHkeHepuro.  OcoOeHHOCTH 9 +
TeHEeTHYeCKOM MonduKkaun 6akTepuit
NUTOI'O: 2 20%
4.3. Coaep:xanue JJaGOpaTOPHBIX 3aHATHI
[IpakTHyeckue 3aHATHS HE IPEAYCMOTPEHBI.
4.4. Conep:kaHne NPAKTUYECKUX 3aAHATHI
Ounasn gopma o0yueHus
Ne O6bem | [IpakTuueck
i HaumeHoBaHMS PaKTUYECKUX 3aHATHHA (axan. ast
4acoB) | MOJATOTOBKA
1 | OcHOBBI MOJIEKYJIIPHOM T€HETUKH 4 +
2 | Boigenenue HyKJIEMHOBBIX KUCIIOT 4 +
3 Anamu3 u ucnons3oBanue ¢parmentoB JHK (AHKosbix 4 +
NIOCJIE0BATEIBHOCTEN )
4 [Ina3mMuHBIE BEKTOpa — CIENHUAIBHBIE YCTPOMCTBA JUIS 4 +
JIOCTaBKHU M KJIOHUPOBAHUSI YyKEPOJIHBIX T'€HOB
5 @daroBple U KOCMUIHBIE BEKTOpAa M CO3/laHUE TI'€HOMHBIX 4 +
O6ubIMoTeK
6 ['eHHass JAKTWIOCKONMS W IIOJHBIA CHKBEHC (IIPOYTEHUE) 4 +
HYKJICOTUIHBIX nocaenoBarenbHocTer JJTHK
7 Avmmdukanus pparmentoB JJHK ¢ momompro merona [P 2 +
(monuMepa3HOM LEMHOM peaKIuun)




8 | Beigenenue u ounctka renomuoi JIHK u3 myka 2 +
9 Tpancopmanus  aposokeir  Saccharomyces — cerevisiae 9 4
mwiazmugHon JJTHK
10 | Pectpukims JIHK 2 +
11 | Bezenenue pekoOMOMHAHTHOTO Oelika 2 +
HNTOI'O: 34 30%
3aounas ¢popma 00yueHusn
No O6bem | [IpakTuueck
I /;1 HanmeHnoBaHUs NPaKTUYECKUX 3aHIATUI (axan. as
4acoB) | MOJTOTOBKa
1 | OcHOBBI MOJIEKYJIIPHOW F€HETUKHU 2 +
2 Anamn3 u wucnons3oBanue ¢parmentoB JHK (JJHKoBbix 2 +
MOCJIEIOBATEILHOCTEH)
3 Amvmmdukanus pparmentoB JJHK ¢ momompro merona ITLIP 2 +
(monumMepa3zHOH LIEMHOM peaklun)
HUTOI'O: 6 30%

4.5. Buapl u coiep:kaHue CaMOCTOSITEIbHON padoThl 00y4aroLIUXCS
4.5.1. Buabl caMoCTOSITeJIbHOI padoThl 00y4AOIIMXCS

KonnuecTBo yacos
Bunel camoctosTenbHON paboThl 00ydaromuxcs o ourofi opme | Tlo saourofi hopme
o0yueHHs oOyueHHs
IToaroToBKa K ONMpocy Ha MPAKTUYECKOM 3aHITHH 10 20
IToAroTOoBKa K TECTUPOBAHUIO 15 47
CaMoCTOATENbHOE N3YYEHHUE OTIEIBHBIX TEM U 42 60
BOIIPOCOB
HTroro 67 127
4.5.2. CoaepxkaHue caMOCTOATEJIbHOM PadoThI 00y4aI0IMXCS
Ounas popma o0yueHus
Ne
wn HaumeHoBaHue TeM 1 BOIIPOCOB KonnuectBo yacos
1 Beenenne B reHHyro — uHxkeHeputo.  OcoOeHHOCTH 1
TeHEeTHYeCKOM MotnpuKkanuu GaKTepuit
2 OCHOBBI MOJIEKYJISIPHOM I'€HETUKHU 1
3 Bblienenne HyKJI€HHOBBIX KHCIOT 1
4 OCHOBHBIE HaNpaBJICHUS U TIEPCIIEKTUBEI TeHHON HH)KEHEPUH 1
MHUKPOOPIaHU30B
5 Ananmu3 u ucnons3oBanue ¢parmenroB JIHK (AHKosbix 1
M0CJIe/I0BATEIbHOCTEH)
6 Tpancdopmanus kietok pacteHuil. TpaHCreHHbIE pacTECHHS 1
JUIS LIeie MPaKTUUYEeCKON CEeJIEKIINU
7 [Ina3mMugHBle BEKTOpa — CHEUMalbHbIE YCTpOMlcTBa s 1
JIOCTAaBKH U KJIOHUPOBAHUSI Uy>KEPOJHBIX T€HOB
5 daroBble M KOCMHUIHBIE BEKTOpa M CO3JlaHHME TE€HOMHBIX 1
oubsmoTek
9 Tpancrennsle pacteHus Ut HapMaKOIOTHU 1
10 I'eHHas MAaKTUIOCKONMMSA W MOJHBIA CHKBEHC (IPOYTEHHE) 1
HYKJICOTHIHBIX nocnenoBatenbHocten [JHK
11 | I'enetnueckas TpaHchopmaIus KUBOTHBIX KIETOK 1




Awmvmmudukanus pparmenroB JJHK ¢ momorisio metona I[P

12 (mosMMepasHOM IEeMMHON PEeaKIui) .
13 TpaHCreHHbIE KUBOTHBIE JIJIS LIEJICH MPAKTUYECKON CENEKIIUU 1
14 | Beinenenue u ounctka renomuoi JIHK u3 myka 1
15 | I'enernueckas MoauQUKAIMS KIECTOK YeJIOBEKA 1
16 Tpanchopmanuss  aposokeir  Saccharomyces — cerevisiae 1
masmugHon JJTHK
17 I'enetnveckn MomudunupoBanubie opranusmbel (I'MO) u 1
OLIEHKa MX 0€30IacHOCTH
18 | Pecrpuknus JJHK 1
19 | Beienenue pekOMOMHAHTHOTO OeJiKa 1
20 | depMeHTHI TeHHOW MH)KEHEPUHU &)
21 | KoncrpyupoBanue pekomorHaHTHBIX JIHK 5
29 Onpenenenue HYKJICOTHIHOU MOCJIEI0BATEILHOCTH 5
(cexBenunpoBanue) JIHK
23 | Merons! knonuposanust JTHK 6
24 | BBeneHre HOBOTO T'eHA B KIIETKY 6
25 | BBeneHue reHOB B KIIETKU MJIEKOIIATAOIIMX 10
26 | I'eHHas MH>KEHEpUs paCTCHUH 10
Hroro 67
3aouyHas popma o0yueHust
Ne
wn HaumeHoBaHue TeM 1 BOIIPOCOB KonnuectBo yacos
1 Beenenne B reHHyw — umxkeHeputo.  OcoOEHHOCTH 3
TreHeTUYECKON MoarpuKauu 0akTepuil
2 OCHOBBI MOJIEKYJIIPHOM TEHETUKHU 3
3 Brienenue HyKIICHHOBBIX KHUCIIOT 5
4 OcHoBHbIE HamMpaBIeHUS U EPCIIEKTUBBI TEHHON MH)KEHEPHH 4
MHUKPOOPTaHU30B
5 Anamu3 u ucnons3oBanue ¢parmentos JJHK (JHKoBbix 3
MIOCJIEI0BATEIBHOCTEN )
5 TpaHC(bOE)MaLII/ISI KIeTOK pactenuii. TpaHCTeHHbIE pacTeHUS 4
JUTSI TIeJIeH TPAKTUYECKON CEJIeKIINU
v [Ina3munHblE BEKTOpa — CHEUUAlbHBIE YCTPOWCTBA IS 5
JIOCTaBKH U KIIOHUPOBAHHUS Yy>KEPOTHBIX T€HOB
8 daroBele ¥ KOCMHUJHBIE BEKTOpa W CO3JaHHEC TECHOMHBIX 5
OoubamoTex
9 Tpancrennsie pactenust st HapMaKoIOTHH 4
10 I'eHHAass NMaKTHJIOCKONHWS W IIOJHBIH CHKBEHC (IIPOYTECHHE) 5
HYKJICOTHIHBIX nocaenoBaTenbHocten JJHK
11 | I'eneruyeckas TpanchopMaIus KHUBOTHBIX KIETOK 4
12 Amvmmudukanus parmentoB JJHK ¢ momompro metona ITLP 5
(mosmmMMepa3HOM LIEMHON peaKInu)
13 | TpaHcreHHbIe )KUBOTHBIC JJIS [[EJIeH MPAKTUIECKON CEeNIeKIINH 4
14 | Beinenenue u ounctka renomuoi JIHK u3 myka 4
15 | I'enernueckas MoaUQUKAINS KIECTOK YeTIOBEKa 4
16 Tpanchopmarmust  npoxokedr — Saccharomyces — cerevisiae 4
mrazmuaaon JIHK
17 | T'enetnuecku wmomudunmpoBannpie opranusmel (IMO) u 4
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OIICHKA UX 0€30MacHOCTH
18 | Pectpuxnusa JJHK 4
19 | Beimenenue peKOMOMHAHTHOTO OeiKa 4
20 | depMeHTHI TEHHOW HH)KEHEPUHU 5
21 | KoncrpymnpoBanue pekomOunanTabix JJHK 5
29 Omnpenenenne HYKJICOTHTHOU MTOCJICA0BATCIILHOCTH 6
(cexBenuponanue) JJHK
23 | Meronas! kionupoBanus JJHK 6
24 | BBeneHue HOBOTO T'eHA B KIIETKY 6
25 Beenenue reHOB B KIIETKH MJICKOITHUTAIOIIUX 10
26 | 'eHHast HH)KCHEpUS paCTEHUH 10
HUroro 127

5. YueOHO-MeTOANUYECKOE 00eclieyeHne CAMOCTOSITeIbHOIH padoThl 00y4yaromuxcs 1no
AUCHUILINHE

VYyebHo-Meroanueckue paszpadbotrku umerorcs B Hayunoit Oubnmorexke ®I'bOY BO
HOxuo-Ypanbckuii 'AY:

1. OcHOBBI TEHHOW WHXXEHEPUU B OHUOTEXHOJOTMHM [DIEKTPOHHBIA pecypc|:
METOJMYECKHE YKa3aHHUs K MPAKTUYECKUM 3aHATUSAM i1 OOYYarOIIUXCS MO HAMpaBICHHUIO
noaroroBku: 19.03.01 buorexHoorus, HanpaBiIeHHOCTh [InieBass OMOTEXHOIOTHs, YPOBEHb
BhICIIEro oOpa3oBaHus OakanaBpuaT, hopma oOyuenusi: ounast / Coct. M.B. Enuceenkosa,
C.A. JluxBaackas — Tpowmuk: IOxHo-Ypansckuii ['AY, 2023. — 77 ¢. — Pexxum nocryma:
https://edu.sursau.ru/course/view.php?id=9336

2. OCHOBBI TEHHOW WH)XEHEPHH B OHOTEXHOJIOTHH [DIIEKTPOHHBIN pecypc]
METOJMYECKHEe pPEeKOMEHJAIlMM [0 OpraHM3alll  CaMOCTOSITENbHOW  paboThl NS
oOyyJaronuxcsi mo HarpasieHuto noAarotoBku: 19.03.01 buorexHomorus, HanpaBlIeHHOCTh

[TumeBass OMOTEXHONOTWs, YPOBEHb BBICIIEr0 oOpa3oBaHMs — OakamaBpuar, Qopma
oOyuenus: ounas / Coct. M.B. EmuceenxoBa, C.A. JluxBaiackas — Tpowunk: HOxHO-
Vpanbckuii TI'AY, 2023. - 63 c. - Pexum JIOCTyTa:

https://edu.sursau.ru/course/view.php?id=9336

3. OcCHOBBI TEHHOW WHXEHEpHUH B OHOTEXHONOTMU [DJIEKTPOHHBIH pecypc]:
METOJMYECKHE YKa3aHUs K MPaKTUYECKUM 3aHATHSAM JJI1 0OYyYaroIMXCsl MO HaIpaBJICHUIO
noarotoBku: 19.03.01 buorexHonorus, HanpaBiaeHHOCTh [InieBas OMOTEXHOIOT U, YPOBEHb
BBICIIETO 00pa3oBaHus OakanaBpuat, popma oOyuenus: 3aounas / Coct. M.B. Ennceenkona,
C.A. JluxBaackas — Tpouuk: IOxHo-Ypansckuit 'AY, 2024. — 32 c. — Pexxum nocryma:
https://edu.sursau.ru/course/view.php?id=9336
http://nb.sursau.ru:8080/localdocs/ivm/04512.pdf

4. OCHOBbI TEHHOM WH)XEHEpPHUH B OHOTEXHOJOTMH [DJIEKTPOHHBIA pecypc]
METOJAMYECKHE PEKOMEHJAlMU [0 OpraHu3allid  CaMOCTOSTENIbHOW  paboTel  Juis
oOyJaronuxcsi o HarpasieHuto noarotoBku: 19.03.01 buorexHomorus, HanpaBIeHHOCTh

[TumeBass OMOTEXHONOTHUS, YPOBEHb BBICIIEr0 oOpa3oBaHMs — OakamaBpuar, Qopma
oOyuenus: 3aounas / Coct. M.B. EnuceenkoBa, C.A. JluxBaackas — Tpowunk: HOxHO-
Vpanbckuii TI'AY, 2024. - 63 c. - Pexxum JIOCTYyTa:

https://edu.sursau.ru/course/view.php?id=9336
http://nb.sursau.ru:8080/localdocs/ivm/04511.pdf

6. @oHJ OLIEHOYHBIX CPEICTB /sl MPOBeIeHUsI MPOMEKYTOYHOM aTTeCTAlUuU
o0yyarommxcsi N0 JMCHUIJIMHE
Jlnisi yCTaHOBJIEHUSI COOTBETCTBHSI YPOBHS MOJTOTOBKH OOy4aromuxcsi TpeOOBaHUSAM
®I'OC BO pazpabdoTtan GpoHI OIIEHOYHBIX CPEICTB JJIA TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH H
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http://nb.sursau.ru:8080/localdocs/ivm/04511.pdf

MPOBEJCHUS TPOMEKYTOUHOM aTTecTallui 00y4aroImUXCcs Mo AUcHUIUInHe. DOHT OLEHOYHBIX
CpeacTB npenacrasieH B [Ipunoxenun.
7. OCHOBHAA ¥ JIONOJTHUTEJIbHAsI y4eOHAasl IMTepaTypa, HeoOXoquMasi 1JIsi OCBOEHUSI
AUCHUTLTHHBI
OcHoBHas U JONONHUTEbHAs yueOHas nuteparypa umeercs B Hayunoit  Oubnuotexe
U DJIEKTPOHHON HMH(pOopMaIoHHO-00pazoBarenbHOi cpene ®T'BOY BO IOxHO-Ypanbckuit
rAY.

OcHoBHas:

1. Sxynos, T. P. MonekynsipHast 6notexHonorus : yaeOHuk juist By30B / T. P. SAkymos,
T. X. ®auzoB. — 3-e u3z., crep. — Cankr-IlerepOypr : Jlanp, 2021. — 160 ¢. — ISBN 978-
5-8114-8733-2. — TekcT : 2neKTpoHHBIN // JlaHb : 3IEeKTpOHHO-OMOIMOTEYHAasT cCUCTeMa. —
URL: https://e.lanbook.com/book/179623  (mata oOpamenus: 01.05.2022). — Pexum
JOCTyMa: JIJIsl aBTOPU3. MOJIb30BaTeNeH.

3. I'enernka : yueOHuK ans By3oB / H. M. Makpymmn, 1O. B. Ilnyrataps, E. M.
MakpymuHa [1 ap.] ; Toa penakiued a. c.-xX. H. [u ap.]. — 3-e u3Ad., nepepad. u A0m. —
Cankr-IlerepOypr : Jlamp, 2021. — 432 c¢. — ISBN 978-5-8114-8097-5. — Texkcr :
3JICKTPOHHBIHN // Jlanb : 3JICKTPOHHO-OMOIMOTEeYHAs cucrema. — URL.:
https://e.lanbook.com/book/177828 (mata obpamenus: 01.05.2022). — Pexxum moctyna: st
aBTOPU3. MOJIb30BATENCH.

JomosiHUTEIbHAS JIUTEPATypa

1 Konbman, S. Harnsanas 6uoxumus : cipaBounuk / 5. Konbeman, K. -. Pém ; mepeBon
¢ anrnmiickoro T. I1. MoconoBoit. — 9-e m3a. (31.). — Mocksa : JIaboparopust 3nanwmiA, 2023.
— 514 ¢. — ISBN 978-5-93208-650-6. — TekcT : 31eKTpoHHbIH // JIaHb : 3JIEKTPOHHO-
oubmmoteunas cucrema. — URL: https://e.lanbook.com/book/319214 ..

2. Mumanus, FO. @. BHOTeXHOIOTHS pallMOHANIBbHOM MepepaboTKH KUBOTHOTO CHIPbS
: yueOHOe mocobue aist By30B / FO. @. Mumanua. — 3-e u3j., crep. — Cankr-IlerepOypr :
Jlanp, 2021. — 720 c. — ISBN 978-5-8114-8337-2. — Tekcr : 3nekTpoHHbIH // Jlanp :
3NEKTPOHHO-OMOIoTeynas cucrema. — URL: https://e.lanbook.com/book/175152  (nmara
obpamienust: 01.05.2022). — Pesxum goctyna: Ajsi aBTOPH3. MOJIb30BaTENCH.

3. [IpombinnenHas 6uoTexHosorus : yueonoe nocobue / cocraputenu B. M. besrun
[u ap.]. — Kypck : Kypckas I'CXA, 2017. — 116 c.— Tekcr : snekTpoHHbIH // JlaHb :
NEKTPOHHO-OMOMMoTeynas cucrema. — URL: https://e.lanbook.com/book/134849  (nara
obpamtenus: 01.05.2022). — PexxuM foctymna: i aBTOPU3. MOJIb30BaTEIEH.

8. Pecypcbl MH(OPMALMOHHO-TEIEKOMMYHUKAIMOHHOM ceTH « AHTEpHET»,
Heo0X0AMMbIe 1181 OCBOCHHU S AU CHUIITUHBI

1. EnuHoe OKHO JocTyma K y4eOHO-METOAMYECKUM pa3paboTkaM https://toypray.pd

. OBC «Jlanb» http://e.lanbook.com

. Yuusepcurerckas ouommorexka ONLINE http://biblioclub.ru

N

w

9. Metoau4ecKue yKasaHHus /sl 00y4ar0IuXCs 110 OCBOCHUIO M CIUILTHHBI

VYuebHo-MeToanueckue pa3zpabotku umerorcss B Hayunoit 6ubmmoreke ®I'BOY BO
IOxHo0-Ypanbckuii 'AY:

1. OcHOBBI TEHHOW WHXXCHEpUH B OHOTEXHOJIOTHH [DJIEKTPOHHBIM pecypc]:
METOAMYECKHE YKa3aHUs K MPAKTUYECKUM 3aHATHAM JUIsl 0OYYaroLIMXCs MO HaIpaBJICHUIO
noarotroBku: 19.03.01 buoTtexHonorus, HanpaBieHHOCTh [IuieBas OMOTEXHOIOTHUS, YPOBEHD
BhICIIEr0 oOpazoBaHus OakanaBpuaT, ¢popma oOydenus: ounas / Coct. M.B. Ennceenkosa,
C.A. JluxBanackas — Tpounk: FOxuo-Ypansckuit 'AY, 2023. — 77 ¢. — Pexxum nocryma:
https://edu.sursau.ru/course/view.php?id=9336

2. OcCHOBBI TCHHOW WH)XCHEpUH B OWOTEXHOJOTUU [DIEKTPOHHBIA pecypc|
METOAMYECKHE PEKOMEHJAlMU [0 OpraHu3alld  CaMOCTOSATENIbHOW  paboThl  Juis
oOyJaronuxcsi o HarpasieHuto noArotoBku: 19.03.01 buorexHosmorus, HamnpaBlIeHHOCTh
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[TumeBass OMOTEXHOJIOTHs, YPOBEHb BBICHIErOo o00pa3oBaHus — OakamaBpuar, (opma
ooyuenus: ounas / Coct. M.B. EmuceenxoBa, C.A. JluxBanckas — Tpowunk: FOxHO-
Ypanbckuit Ay, 2023. — 63 C. — Pexxum JIOCTYTIA:
https://edu.sursau.ru/course/view.php?id=9336

3. OcHOBBI TeHHON WHXXEHEpUH B OHOTEXHOJIOTHH [DJIEKTPOHHBIA pecypc]:
METOJIMYECKUE YKa3aHUS K MPAKTUYCCKUM 3aHATUSAM JUIsi OOYYarolIMXCs MO HApPaBICHUIO
noarotoBku: 19.03.01 buorexHomorus, HampaBiaeHHOCTh [IuieBas OMOTEXHOIOTHs, YPOBEHB
BhICIIET0 00pazoBaHus OakanaBpuaT, popma oOydyenus: 3aounast / Coct. M.B. Ennceenkosa,
C.A. JluxBanackas — Tpounk: FOxHo-Ypansckuit 'AY, 2024, — 32 ¢. — Pexxum npocryma:
https://edu.sursau.ru/course/view.php?id=9336
http://nb.sursau.ru:8080/localdocs/ivm/04512.pdf

4. OcCHOBBI TEHHOW HH)XEHEpUH B OHMOTEXHOJIIOTUH [DIEKTPOHHBIN pecypc]
METOJUYECKHE pEeKOMEHJAllMM [0 OpraHMu3alll  CaMOCTOSITENbHOM  paboThl s
oOyyvaronuxcsi Mo HarpasieHuto noAarotoBku: 19.03.01 buorexHosmorus, HanpaBIeHHOCTh

[lumeBass OWMOTEXHOJOTWS, YPOBEHb BBHICHIETO O00pa3oBaHHs — OakamaBpuaT, Qopma
oOyuenus: 3aounas / Coct. M.B. EnuceenkoBa, C.A. JluxBaackas — Tpowunk: HOxHO-
VYpansckuit I'AY, 2024. - 63 c. - Pexxum JoCTyma:

https://edu.sursau.ru/course/view.php?id=9336
http://nb.sursau.ru:8080/localdocs/ivm/04511.pdf

10. UndopmanuoHHbIe TEXHOJOTHH, HCI0JIb3yeMble IIPH OCYIIECTBICHUHU
0o0pa30BaTe/IbHOIO NpoLecca Mo JUCUHUIIMHE, BKJII0Yasi lepeYyeHb IPOrPaMMHOI0
ol0ecrieyeHnst 1 HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

B Hayunoii OubinoTexke ¢ TEpMUHAIBHBIX CTAHIMM IpeaocTaBisieTcs: JOCTYI K 6azam
JIAHHBIX:

B HayuHoii 6ubaroTexe ¢ TepMUHAIBHBIX CTAHIIMN MTPeIoCTaBIsIeTCs JOCTYN K 0a3zam
JTAHHBIX:

- Texakcnept (MHPOPMALIMOHHO-CITPaBOYHAs CUCTEMA);

- OnekTpoHHBIM  Katasor  MHctutyra — BeTepuHapHOU MEIULIUHBI -
https://sursau.ru/about/library/contacts.php

[Mporpammuoe obecnieuenue: MyTestXPRo 11.0; Windows 10 Home Single Language
1.0.63.71; Microsoft Windows PRO 10 Russian Academic OLP 1License NoLevel
Legalization GetGenuine; Microsoft OfficeStd 2019 RUS OLP NL Acdmc; Google Chrome;
Mozilla Firefox; Sunexc.bpaysep (Yandex Browser); MOODLE; Kaspersky Endpoint
Security.

11. MaTepuajbHoO-TeXHUYecKas 6a3a, HeoOXoAUMAs AJIsl OCYIIeCTBJICHUS
o0pa3oBaTeIbHOIO NMpolecca Mo AMCIUNIHHE

YueOHble ayANTOPHHU AJsl NPOBEACHUS] Y4eOHBIX 3aHATHH, NMPeIlyCMOTPEHHbIX
NPOrpamMMoii, ocCHallleHHbIe 000Py10BaHUEM M TEXHUYECKUMHU CPeJACTBAMH 00yUYeHH s

VYuebnas aymuropus Ne 318 nns mpoBeneHus y4yeOHBIX 3aHATHUN, OCHAICHHAs
TEXHUYECKUMHU CpeJICTBaMU 00yUeHUs

VYuebnas aymuropus Ne 320 nans mpoBeneHus y4yeOHBIX 3aHATUH, OCHAIEHHAs
TEXHUYECKUMHU CPeJICTBaMU 00yueHus

ITomemenns 1Jisi CaMOCTOATEIBLHOM PadoTHI 00y4aI0IMXCS

[Tomemenue Ne 420 nmias camMOCTOSTENHHOW PAOOTBI, OCHAIIEHHOE KOMITBIOTEPHOM
TEXHUKOW C BO3MOXXHOCTBIO MOJKIIOYEHMSI K ceTH MHTEpHET M AOCTYNOM B DJIEKTPOHHYIO
obpazoBarenbhyto cpeny PI'BOY BO HOxno-Ypanbckuit [AY

Ilepeyenn 000pya10BaHNs M TEXHUYECKHX CPEACTB 00y4YeHUSs
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HoytOyk e-Mashines E 732 Z, xommnexkt mynabtumenua (mpoektop Acer X1210K,
npoekuuoHHblii 3kpan ApoLLo-T), pH-merp-150 MU, BonmsHas GaHs KOMOMHHMpOBaHHAs
nabopatopHas LB-162, HaGop TepMOMETpOB, IUIMTKA OJJICKTpHUYECKas JabopaToOpHas C
3aKpBITOH CIIUPABIO IS IECOYHOM OaHM, yueOHO-HATTISAHbIE TOCOOUS.
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IMPUJIOKEHUE

®OHJ OHEHOYHBIX CPEJACTB

JUTSL TEKYIIETO KOHTPOJISl YCIICBAEMOCTH U IMPOBECHHS TPOMEKYTOUHOM aTTECTAIlMH
o0yyJaronmxcs
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COAEPXAHUE

KoMmereHnium u WX WHAMKATOPHI, (QOpMHUpyeMbIe B TIPOIECCE OCBOCHUS
U CITUTIIMHEI

ITokazarenu, KpuTepuM U IIKaJa OLEHUBAHUS WHJIUKATOPOB JOCTUKEHHUS
c(hopMUPOBAHHOCTH

KOMIICTCHIIHH . ....ccvuuiiierusieeesraeesessasesssssassssesssssessssnsssssssnssersssnseessnes

TumnoBbie KOHTPOJIbHBIC 3aaHUs | (WJIM) WHBIC MaTepUalibl, HEOOXOAUMBIC IS
OIICHKM 3HAHUM, YyMEHHWI, HAaBBIKOB U (WJIM) ONBITAa JEATEIbHOCTH,
XapakTepU3yonmx CcHOPMHPOBAHHOCTh KOMIIETCHIIMM B TIPOILIECCE OCBOCHUS
JIUCITATIIINHEL. .

Mertoauueckue MaTepualbl, ONPEACISIONIME MPOUEayphl OIEHUBAHUS 3HAHMIM,
YMEHUW, HAaBBIKOB U (WJIM) ONbITA JEATEIbHOCTH, XapaKTEPHU3YIOIINX

c(hopMUPOBAHHOCTH KOMIIETEH-
107 0 SRRSO
41 OneHouyHbIE CPENICTBA AJIS TPOBEACHUS TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH B

MIPOLIECCE MPAKTUUCCKON MOATOTOBKH ... ...sveveeeeessreesieessteessessnseesseeseessseeanns
4.1.1 Onpoc Ha MPAKTUYCCKOM BAHITHH .. ...euneeneeneaneeneaneenneaneeneennnnnss
4.1.2 TECTHPOBAHHUE .....uveeneeeenteeniaieaee e eees e eeeeireeesiseeesseeessseeesaseeennsesesneas
4.2 Tlpouenypbl W OIICHOYHBIC CPEICTBA JJIsi IMPOBEIACHUS IMPOMEKYTOUHOMH
Yl T 11171 OO OPR PR
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1. KoMneTeHIMM ¥ X HHIHKATOPBI, opMHUpPyeMbIe B MpoLecce OCBOECHUS AU CIUTIITUHBI
OIIK — 4 Crioco0GeH poeKTUPOBATh OTACIBHBIC JIEMEHTHI TEXHHYECKUX U TEXHOJIOTHISCKHX

CHUCTEM, TEXHHYECKHMX OOBEKTOB, TEXHOJOTHYECKUX IPOIECCOB OUOTEXHOJOTHUUECKOTO
MIPOU3BOJICTBA HA OCHOBE MPUMEHEHHS 0A30BBIX HHKEHEPHBIX U TEXHOJOTUYECKUX 3HAHUI
®opmupyembie 3YH Hanmenosanue
Kon u OIICHOYHBIX CPEACTB
HAUMEHOBaHUE [Tpome
WHIUKAaTOpa Texymas KYTOUH
JIOCTHIKCHMUS 3HAHUS YMCHHUS HAaBBIKU as
KOMITETEHIIUN ATTCCTAluA | o rrecta
U
nJI-2 OIIK-4 | Obyvaroutuii | O0yuatomuiic | OOyuaromuiics | YCTHBII JK3aMeH
[IpoexTupyer JIOJDKCH 3HATh | o JIOJIKCH | JTOJIKCH ompoc  Ha
OTAEIbHBIE CyTh U | yMETh BIAAETh MpaKTHYeC
DJIEMCHTEI 3aKOHOMEPHO | MPOEKTUPOBAT | HaBBIKAMHU KOM
TEXHUYECKHX U | CTH b OTJEJbHBIC | IPOCKTUPOBAHH | 3aHSATHUH,
TEXHOJIOTUYECKH | POCKTUPOBA | DJIEMEHTHI S OTHENbHBIX | TECTUPOBA
X CHCTEM, | HUAS TEXHUYECKHX | DJIEMEHTOB HHE,
TEXHHUYECKUX OTAENbHBIX u TEXHUYECKUX U | KOHTPOJIb
00BEKTOB, 2JIEMEHTOB TEXHOJIOTHYEC | TEXHOJIOTUYECK | MO pa3ieny
TEXHOJOTHMYCCKH | TSXHUYECKUX | KMX  CHCTEM, | UX CHCTEM,
X MIPOLIECCOB | TEXHUYECKHX | TEXHUYECKHX
OHMOTEXHOJIOTUYE | TEXHOJIOTMYEC | 00BEKTOB, 00BEKTOB,
CKOTO KHX CHCTEM, | TEXHOIOTHYEC | TEXHOIOTHYECK
MPOM3BOJICTBA HA | TEXHUYECKUX | KUX WX TIPOLIECCOB
OCHOBE 00BEKTOB, MIPOLIECCOB OMOTEXHOJIOTHY
MIPUMCHCHHUS TEXHOJIOTHYEC | OMOTEXHOJIOTH | €CKOTO
0a30BBIX KHX YECKOI0 MIPOU3BO/ICTBA
WHXCHEPHBIX MIPOIIECCOB MPOU3BOJICTBA | HA OCHOBE
3HaHUUI OMOTEXHOJIOT | Ha OCHOBE | IPUMEHEHUS
HYECKOro MPUMEHEHUS 0a30BEIX
MIPOU3BOJICTBA | OA30BBIX 3HAHUH o
Ha OCHOBE | 3HAHHU 10 | TeHHOH
NPUMEHEHUS | TeHHOM WHXCHEPUU
0a30BbIX WHKEHEPUHU (b1.0.29-H.1)
3HAHUU o | (b1.0.29-VY.1)
TeHHO
WHXCHEPUU
(b1.0.29-3.1)

2. lloka3aTeyin, KPUTEPHUH U LIKAJIA OLIEHUBAHUS HHIUKATOPOB J0CTHKEHUS
KOMIIeTEeHIIU A
N/1-2 OIIK-4 ITpoeKkTupyeT OTAEIbHbIE AIEMEHThl TEXHUYECKUX U TEXHOJIOTMYECKUX CUCTEM,
TEXHUYECKUX OOBEKTOB, TEXHOJIOTHYECKUX MPOIIECCOB OMOTEXHOJIOTUYECKOTO MPOU3BOJICTBA
HAa OCHOBE MpUMEHEHUs1 0a30BhIX MHKEHEPHBIX 3HAHUN

ITokazarenu Kputepun u 1mkasna olieHUBaHUS Pe3yJbTaTOB 00yUYEHUS MO JUCLIUTUINHE
OLCHUBAHUA | HenocTaTOUHBI y . .
(Dopmupyembie M JlocTatouHslii Cpennuii Bricoknii
3VH) YDOBEHE YPOBEHb YpOBEHb YPOBEHb
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Ob6yuatouuiics | O0yuaromuiicst | OOyuaromuics Ob6yuatroumiics
HE 3HAeT CyTh | c1ab0  3HAeT | 3HaeT CyTh  ® | 3Ha€T CyTh W
u CyTh U | 3aKOHOMEPHOCTH 3aKOHOMEPHOCTH
3aKOHOMEPHOC | 3aKOHOMEPHOC | MPOEKTHPOBAHUS MIPOCKTUPOBAHUS
TH TH OT/IENIbHBIX OT/ENbHBIX
MIPOCKTUPOBAH | MPOCKTUPOBAH | SJIEMEHTOB 3JIEMEHTOB
U OTACNIBHBLIX | U OTAEIbHBIX | TEXHUYCCKHUX U | TCXHUYCCKUX U
3JIEMEHTOB 3JICMEHTOB TEXHOJOTHYECKUX | TEXHOJIOTHYCCKHX
TEXHMYECKUX M | TEXHUYECKUX U | CHCTEM, CHCTEM,
TEXHOJIOTHYEC | TEXHOJOTHYEC | TEXHUYCCKUX TEXHHYECKHUX
KHX  CHCTEM, | KHX  CHCTEM, | OOBEKTOB, 00BEKTOB,
TEeXHHYECKUX | TEXHUYECKHUX | TEXHOJOTHYECKUX | TEXHOJOTHYECCKUX
b1.0.29-3.1 00BEKTOB, 00BEKTOB, MPOIIECCOB MPOLIECCOB
TEXHOJIOTHYEC | TEXHOJIOTHYeC | OMOTECXHOJIOTHYCSCK | OMOTEXHOJIOTrHYeC
KHX IIPOLIECCOB | KAX MPOIECCOB | OO0 IMPOU3BOJICTBA | KOTO
OMOTEXHOJIOTH | OMOTEXHOJIOTH | Ha OCHOBE | TPOM3BOJICTBA Ha
YECKOI0 YECKOro IPUMCHCHUS OCHOBE
MIPOU3BOJICTBA | IPOM3BOJACTBA | 0A30BBIX  3HAHWH | IPUMCHCHUS
Ha OCHOBE | Ha OCHOBE | IO TCHHOM | 0a30BBIX 3HAHHM
IPUMCHCHHUS MIPUMCHCHHUS WH)XCHEPUU ¢ | mo TCHHOU
0a30BBIX 0a30BBIX HE3HAYUTEIbHBIMU | HH)KCHEPUU c
3HAHU 0 | 3HAHUI no | omuoOKamMu u | TpedyeMon
TeHHOU TCHHOU OTACIbHBIMU CTEIICHBIO
WHXXCHEPUU WHXCHEPUU npooOeaMu ITOJIHOTHI u
TOYHOCTHU
Ob6yuatouuiica | O6yuaromuiicst | OOyuaromuiics OO6yuatomuiics
HE yMmeeT | c1abo  yMmeeT | ymeer yMeeT
MPOEKTUPOBAT | MPOEKTUPOBAT | MPOEKTHUPOBATH POEKTUPOBATH
b OTJEIbHBIE | b  OTJAEIBHBIC | OT/EIbHBIE OT/ENbHEIE
3JIEMEHTHI 3JIEMEHTHI 3JICMEHTBI 3JIEMEHTBI
TEXHUYECKHUX M | TEXHUUECKUX M | TEXHUYECKUX U | TEXHUYECKUX  H
TEXHOJIOTHYEC | TEXHOJIOTHYEC | TEXHOJOTMYECKUX | TEXHOJOTHUYECKHUX
KHX  CHCTEM, | KHX  CHCTEM, | CHCTEM, CHCTEM,
TEeXHHYECKUX | TEXHUUYECKHUX | TEXHUYECKUX TEXHHYECKUX
00BEKTOB, 00BEKTOB, 00BEKTOB, 00BEKTOB,
b1.0.29-V.1 TEXHOJIOTHYEC | TEXHOJIOTHYESC | TEXHOJOTHYSCKHX | TEXHOJOTHUESCKUX
KHX TIPOLIECCOB | KUX MPOIIECCOB | MPOIIECCOB MPOIIECCOB
OHMOTEXHOJIOTH | OMOTEXHOJOTH | OMOTEXHOJIOTHUECK | OMOTEXHOIOTHYEC
YECKOTO YECKOTO Or0 TPOM3BOACTBA | KOTO
MIPOM3BOJICTBA | TIPOM3BOJCTBA | Ha OCHOBE | IPOM3BOJICTBA HA
Ha OCHOBE | Ha OCHOBE | IPUMEHEHHS OCHOBE
PUMCHCHHUS IPUMCHCHHUS 0a30BBIX  3HAHWW | MPUMCHCHHUS
0a30BBIX 0a30BBIX 110 FEHHOU | 0a30BBIX 3HAHMM
3HAHWUI 110 | 3HAHWI 110 | UHXKEHEPUU ¢ | mo TE€HHOM
TEHHOU TEHHOU HE3HAYUTENIbHBIMHU | HHKEHEPHUH
WHXCHEPUHU WHXCHEPUHU 3aTpyTHESHUSMHU
OOGyuarommiics | OOy4arommiicss | OOyqaronuiics OO0yuaromuiicst
HE BIIaJieeT | cabo BiaAceT | BIAACCT HaBBIKAMHU | CBOOOIHO
51.0.29-H.1 HaBBIKAMH HaBBIKAMH MIPOCKTUPOBAHUS BIIaJIeCT
MPOSKTUPOBAH | MPOSKTUPOBAH | OTACIBHBIX HaBBIKAMH
U OTACHBHBIX | U OTHACIBHBIX | DJIEMCHTOB MIPOCKTUPOBAHUS
3JIEMEHTOB 3JICMEHTOB TEXHHYECCKHUX 1 | OTJICITbHBIX
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TCXHHUYCCKUX U | TCXHUYCCKUX U | TCXHOJIOTHYCCKUX 3JICMCHTOB

TEXHOJIOTHYEC TEXHOJIOITHYEC CHCTEM, TECXHUYCCKUX n
KHUX CUCTEM, | KUX CUCTEM, | TCXHHUYCCKHNX TCXHOJIOTHYCCKHNX
TCXHUYCCKUX TCXHUYCCKUX 00Bb CKTOB, CHCTEM,

06’beKTOB, 06'b€KTOB, TCXHOJIOTHYCCKHNX TCXHUYCCKUX
TEXHOJIOTHYEC TECXHOJIOTHYEC IIpoIeCcCcoOB O6’beKTOB,

KHX IMPOLCCCOB | KUX IMPOLECCOB OHMOTEXHOJIOTHYECK | TEXHOJOTHUYECKUX
OHMOTEXHOJIOTH | OMOTEXHOJOIH | OTO IIPOU3BOJACTBA | IIPOLIECCOB

YECKOTO YECKOTO Ha OCHOBE | OMOTEXHOJIOTHYEC
MPOU3BOACTBA | MPOU3BOJICTBA | MPUMEHECHUS KOT'O

Ha OCHOBE | Ha OCHOBE | 0a30BBIX  3HAHWI | MPOM3BOACTBA Ha
MIPUMEHEHUS MIPUMEHEHUS I10 IeHHOM | OCHOBE

0a30BBIX 0a30BEIX WHXXEHEPUU C | NpUMEHEHUS
3HAHUU 10 | 3HAHUM 10 | HeOOJIbIIMMHU 0a30BBIX 3HAHUM
TE€HHOU TE€HHOM 3aTPYyIHECHUAMU o TE€HHOMN
WHXXCHEPUH WHXXCHEPUH WHXXCHEPUH

3. TunoBble KOHTPOJILHBbIE 321aHNsl M (WJIH) MHbIE MATEPHUAJIbI, HEOOXOAMMbIE J1JIs1
OLICHKHU 3HAHUI, YMEHH I, HABBIKOB U (MJIM) ONbITA JeATEJbHOCTH, CPOPMUPOBAHHBIX B
npouecce 0CBOCHUS JUCHUIINHBI

TumnoBble KOHTPOJIbHBIC 3aJaHUSI M MaTepuajbl, HECOOXOJUMBIC NJisi OLICHKW 3HAHUU,
YMEHHI U HABBIKOB, COJIEPKATCS B YU1€OHO-METOIUYECKUX pa3pabOTKax, MPUBEACHHBIX HUXKE.
1. OCHOBBI TCHHOW WH)XEHEPHH B OHOTEXHOJOTWH [DIEKTPOHHBIA pecypc]:
METOJMYECKHE YKa3aHHUS K MPAKTUYECKUM 3aHATHSAM I 00YyYaroIIMXCs MO HAaIMPaBJICHUIO
noarotroBku: 19.03.01 buoTtexHosorus, HanpaBieHHOCTh [IuieBas OMOTEXHOIOTHUS, YPOBEHD
BhICIIEr0 0Opa3zoBaHus OakanaBpuaT, ¢popma oOydenus: oynas / Coct. M.B. Ennceenkosa,
C.A. JluxBaackas — Tpowmuk: IOxHo-Ypaneckuit ['AY, 2023. — 77 ¢. — Pexxum nocryma:
https://edu.sursau.ru/course/view.php?id=9336
2. OcCHOBBI TEHHOW WH)XEHEpUM B OWOTEXHOJOTHUU [DIEKTPOHHBIA pecypc|
METOJMYECKHEe pPEeKOMEHJAIlMM [0 OpraHM3alll  CaMOCTOSITENbHOW  paboThl 1S
oOyJaronuxcsi Mo HarpasieHuto noarotoBku: 19.03.01 buorexHomorus, HanpaBlIeHHOCTh

[TumeBas OMOTEXHONOTWs, YPOBEHb BbICIIEr0 o00Opa3oBaHMs — OakamaBpuar, Qopma
oOyuenus: ounas / Coct. M.B. EmuceenxoBa, C.A. JluxBaiackas — Tpowunk: FOxHO-
Vpansckuii TI'AY, 2023. - 63 c. - Pexxum JIOCTyTa:

https://edu.sursau.ru/course/view.php?id=9336

3. OCHOBBI TEHHOW WHXCHEPHH B OWOTEXHOIOTMH [DJEKTPOHHBIA pecypcl:
METOAMYECKHE YKa3aHUs K MPAKTUYECKUM 3aHATHAM U1 OOYYalOIIMXCs 10 HalpaBJICHUIO
noarotroBku: 19.03.01 buoTtexHonorus, HanpaBieHHOCTh [IuieBas OMOTEXHOIOTHUS, YPOBEHD
BhICIIEr0 00pazoBaHMs OakanaBpuaT, popma oOydyenus: 3aouHast / Coct. M.B. Ennceenkosa,
C.A. JluxBaackas — Tpowmuk: IOxHo-Ypanbckuii [AY, 2023. — 32 ¢. — Pexxum nocryma:
https://edu.sursau.ru/course/view.php?id=9336

4. OCHOBbI TEHHOM WH)XEHEpPHUH B OHOTEXHOJOTMH [DJIEKTPOHHBIA pecypc]
METOJAMYECKHE PEKOMEHJAlMU [0 OpraHu3allid  CaMOCTOSTENIbHOW  paboThl  Juis
oOyJaronuxcsi o HarpasieHuto noArotoBku: 19.03.01 buorexHomorus, HanpaBIeHHOCTh

[TumeBast OWOTEXHOJIOTHSA, YPOBEHb BBICIIETO oOpa3oBaHWs — OakanaBpuatr, ¢opma
ob0yuenust: 3aounas / Coct. M.B. EmuceenkoBa, C.A. JluxBaackas — Tpowurk: FHOxHO-
Vpanbckuii TI'AY, 2023. - 63 c. - Pexxum JIOCTyTa:

https://edu.sursau.ru/course/view.php?id=9336

4. MeTroauvecKkue MaTepuaJibl, ONpeaeJaolIue NPoueaypbl OleHUBAHUA 3HAHU,
YMEHHUIi, HABBIKOB M (MJIH) ONBITA AeATeIbHOCTH, XapaKTePU3y0IMNX
copMHPOBAHHOCTH KOMIIETEH Ui
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B naHHOM pasgene MeToauYeCKHWE MaTepHaibl, ONpPENEAIONIMe HpPOLeTyphl
OLICHMBAHMsI 3HAHUM, YMEHWUH, HABBIKOB M (MJIM) OMbITa AESITEIBHOCTH, 10 JUCLMILIMHE
«Opranuyeckas XUMHUs», IPUBEIEHbI IPUMEHUTEIBHO K KaKIAOMY U3 MCIOJIb3YEMBIX BUIOB
TEKYIETO KOHTPOJIS yCIIEBAEMOCTH U IPOMEKYTOUYHON aTTeCTallMK 00yYaroIInuXCs.

4.1. OIIeHO‘IHLIe cpeacrea AJisi MIPpOBECACHUSA TEKYHICI0 KOHTPOJIA YCIIEBAEMOCTH

4.1.1 Onpoc Ha IPaKTUYECKOM 3aHATUU

OTBeT Ha MPAKTUYECKOM 3aHATUU HCIONB3YETCS AJS OLICHKH KayecTBa OCBOCHUS
00y4aromuMcsi OCHOBHOW IpodecCHOHaIbHON 00pa30BaTEIbHOM MPOTrpaMMbl IO OTJEIBHBIM
BOIPOCaM W/MJIM TeMaM JUCHMIUIMHBL. Bompocsl A ycTHOro orpoca (CM. METOIUYECKYIO
pa3paboTtky: 1. OCHOBBI TeHHOW WH)XEHEpUU B OHMOTEXHOJIOTHUH [DJIEKTPOHHBIA pecypc]:
METOJMYECKHE YKa3aHHUs K MPAKTUYECKUM 3aHATHSAM JJI1 00YyYaroIIMXCS MO HaIMpaBJICHUIO
noaroroBku: 19.03.01 buoTtexHosorus, HanpaBieHHOCTh [IuieBas OMOTEXHOIOTUS, YPOBEHD
BhICIIEro 0Opa3oBaHus OakanaBpuaT, hopma oOyuenusi: ounast / Coct. M.B. Enuceenkosa,
C.A. JluxBaackas — Tpowmuk: IOxHo-Ypansckuii ['AY, 2023. — 77 ¢. — Pexxum nocryma:
https://edu.sursau.ru/course/view.php?id=9336; 2. OcCHOBbI TI'CHHOH WHXEHEpUH B
OMOTEXHOJIOTHHU [DIJIEKTPOHHBIN pecypc| : METOAMYECKHE PEKOMEHJAIMKA 10 OpraHU3alNH
CaMOCTOSITeNIbHOM paboThl s oOydwarommxcsi 1mo HampaBienuto noarotoBku: 19.03.01
buorexHonorus, HampaBieHHOCTh [luimeBas  OHMOTEXHOJOTHs, YPOBEHb  BBICHIETO
obpasoBanusi — OakanaBpuar, (popma oOyduenus: ouynas / Coct. M.B. Enuceenkosa, C.A.
JluxBanckas — Tpounk: HOxno-Ypamsckuit 'AY, 2023. — 63 c¢. — Pexum npocryma:
https://edu.sursau.ru/course/view.php?id=9336; 3. OcCHOBbI T'e€HHON WHXECHEpUU B
OMOTEXHOJIOTHU [DJEKTPOHHBIN pecypc|: METOAMYECKHE YKa3aHUS K MPAKTUUYECKUM
3aHATUSAM JUIs1 OOydaroluxcs NO HampasieHuio noiarotoku: 19.03.01 Buorexnosnorus,
HanpaslieHHOCTh [IuieBas OGMOTEXHOJIOTHs, YPOBEHb BbICIIEr0 0Opa3oBaHUs OakajaBpHar,
dopma obyuenus: 3aounasi / Coct. M.B. EnuceenkoBa, C.A. JIuxBanackas — Tpournk: FOxHo-
VYpanbckuii I'AY, 2023. — 32 c. — Pexum JI0CTyTa:
https://edu.sursau.ru/course/view.php?id=9336;  4.OCHOBBI =~ TEHHOH  WHXXEHEPHH B
OMOTEXHOJIOTHU [DIJIEKTPOHHBIN pecypc| : METOAMYECKHE PEKOMEHIAIMU 0 OpraHu3aIiu
CaMOCTOSITENIbHOW paboThl Juid oOydaroluxcs 1o HampasieHuto noxarorosku: 19.03.01
buorexHonorus, HampaBleHHOCTh [luimeBas  OMOTEXHOJOTHs, YPOBEHb  BBICIIETO
oOpa3oBanusi — OakanaBpuat, popma obydenus: 3aounas / Coct. M.B. Enuceenkoa, C.A.
JlmxBanckas — Tpounk: FOxuO-Ypamsckuit 'AY, 2023. — 63 c¢. — Pexum pocryma:
https://edu.sursau.ru/course/view.php?id=9336) 3apanee cooOaroTcst 00yJaromuMCs.

OTBeT OLIEHUBAECTCS OLICHKOM «OTJIIMYHO», «XOPOLIO», «YyIOBJIETBOPUTEIBHO» WU
«HEYJIOBJICTBOPUTEIHHO.

OneHouHBIE CpecTBa

THIOBbIe KOHTPONbHBIE 3afaHus U (MIM) MHbIC Marepuaibl, | KO/ M HANMEHOBAHME
Ne | HeoGxoauMble TS OLCHKY 3HAHMIA, YMEHHM, HaBBIKOB U (WJIN) UHJAKATOpa
OITBITA JICSITEIHHOCTH, XapaKTePH3YIOIIUX c(HOPMHPOBAHHOCTh KOMIICTCHIINH
KOMIIETCHITHH B ITPOIIECCE OCBOCHHMS JIMCIUTLIHHBI
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Tema 1. OCHOBBI MOJIEKYISIPHON T€HETUKU

1. Uto u3y4aeT reHHasi UHKEHEpUsi?

2. Ha cTblke Kakux HayK BO3HHUKJIA T€HHAsl UHKEHepus?

3. Pacckaxure Kparko HCTOPUIO BO3HHUKHOBEHHUS U
CTAaHOBJICHUS] TCHHOW MHXEHEPHUH KaK HAyKH

4. JlaiiTe onpeiesieHUE MOJIEKYJISIPHON F€HETUKE

5. Ilonsatue JIHK, ee cTpoeHue u cocras

6. Chopmynupyiite yeTbipe mpaBuia Yapradda

7. Omummre ¢pynkuuu PHK

8. JlaliTe onpeneneHre MOHITUIO TPAHCKPHUITLIUSL.

9. OxapaxkTepu3yiTe MpoIecc TPAHCIISIIH.

10. TlepeuncianTe aMUHOKUCIIOTBI, CXOZSIINE B COCTAB OEJIKOB.
11. Maiite onpeneneHne NOHATUIO TEHETUYECKUI KO/,

12. TloHsATHE O TPUIIETHOCTU T€HETUYECKOTO KOJA.

13. JlaifT onpesienieHre MOHSTHIO T'eH.

14. Tlonarue o pemnukauun Mosekynsl JIHK. ITpunnun
KOMITJIEMEHTAPHOCTH.

15. TloHsiTue 0 KOIOHE, CTOI — KOAOHE. BBIPOXKIEHHOCTH KOJa

na-2 OIIK-4
[IpoekTupyer
OTJIETIbHBIC 3JIEMEHTHI
TEXHUYECKUX u
TEXHOJIOTHYECKUX
CUCTEM, TEXHHYECKHX
00BEKTOB,
TEXHOJOTUYECKHIX
IIPOLIECCOB
OMOTEXHOIOTHYECKOTO
MIPOU3BO/ICTBA Ha
OCHOBE TMPUMEHEHUS

0a30BbIX MHKECHEPHBIX
3HAaHUU

Tema 2. Bolaenenue HyKJIEMHOBBIX KUCIIOT

1. XapakTtepucTtuka (pepMEHTOB PECTPUKIIMU — PECTPUKTA3.

2. IlonsiTe o «pa3pe3aHun» U «CIIMBAaHUM) T€HOB.

3. IlpuHuun 1elcTBUS pECTPUKTA3.

4. TloHsITHE O «INIIKAX» U POBHBIX (TYIBIX) KOHIIAX OOPHIBKOB
JHK

5. ®@ynkuuu pectpukrassl ECOR

6. IlpuBeaure mnpumepy APYTHX DPECTPYKTa3, C IIOMOIIBIO
KOTOpPBIX  HMHXKEHEpPbl  KOHCTPYHPYIOT  pa3HOOOpa3HbIe
rubpuansie JJHK

7. Ilonsitue o pekomObuHanTHBIX JTHK

8. dynkuuu pepmentoB JJHK-nurasz

na-2 OIIK-4
[IpoekTupyer
OT/CJIbHBIE 3JIEMEHTHI
TEXHUYECKUX u
TEXHOJIOTHYECKUX
CUCTEM, TEXHUYECKUX
00BEKTOB,
TEXHOJIOTUYECKUX
IIPOLIECCOB
OMOTEXHOJIOTHYECKOTO
MPOU3BOICTBA Ha
OCHOBE IIPUMEHEHHUS

0a30BBIX MHKEHEPHBIX
3HaHUI

Tema 3. Anamu3 u wucnoib3zoBanue (parmento JHK
(IHKoBbIX mocnenoBaTensHOCTEH)

1. IloscHute, Kak OCYIIECTBIAIOTCS
¢parmentamu JTHK

2. llosicauTe cyTh METO/1a AIEKTpOodope3a B arapo3HOM Telie
3. IlpuHiun AecTBUS 37IEKTPoPOpeTHIECKOi KaMephl

4. Ha3nauenue kpacureis 3STUIUyM Opomuia

5. Ilonstue o0 anekTpodoperpamme

6. [Tonyuenue anexrpodoperndeckux cnekrpos JIHK Ha reme
7. Paznenenue u BBIAENCHHE PECTPUKIMOHHBIX (ParMEHTOB
JHK w3 rens

8. Cytb Meronia Cay3epH-010T rHOpHAN3aLIUT

9. IlonsiTHE O PECTPUKIIMOHHBIX KapTax

10.XapakTepucTuka MeETOJOB HWIACHTU(DHUKAMK TE€HOB U
pecTpuKIMOHHBIX PpparmenToB JTHK

11. ITonsitue o nenarypaunu JHK

12. IToHsITHE O TEHETUYECKOM KapTUPOBAHUU

13. JlaliTe omnpeneneHue TMOHATUIO HUTPOLEIUIIOIO03HOU
(TUTeHKM ) MeMOpaHbI

14. ITonsitue o pannoaktuBHO MmedyeHHOM JIHKoBOM 30H7€

MaHUITyJIaquu  C

nJI-2 OIIK-4
[IpoexTupyer
OTJENIbHBIC 3JIEMCHTHI
TEXHHUYECKUX u
TEXHOJIOTMYECKHUX
CHUCTEM, TEXHHUUYECKUX
00BEKTOB,
TEXHOJIOTMYECKHUX
MIPOIIECCOB
OHMOTEXHOJIOTHYECKOTO
MIPOU3BOJICTBA Ha
OCHOBE TPUMEHEHUS

0a30BBbIX MHKEHEPHBIX
3HAHUU
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Tema 4. IlnmazMuaHble BEKTOpa — CIELMAIbHBIE YCTPONCTBA
JUIsl IOCTABKU U KIIOHUPOBAHMS UY>KEPOJIHBIX T'€HOB

1. depmeHTBI, HUCHOJB3YEMBIE B TE€HHOM WHXEHEPUU —
PECTPUKTA3BI U JIUTa3bl

2. Ilonstue BexkTtopa. IlpumeHeHHE BEKTOPOB B TI'€HHOH
WHXEHEPUU

3. Maiite ompeaeneHue TMOHSATUIO ILIA3MHJIBL.
IJ1a3MHU

4. MexaHu3M AEUCTBUSA IIJIa3MUL

5. Ilpumenenue xosbleBbix Mosiekyn JJTHK

6. ITonsitue o uyxeponnoit JJHK

7. CyIIHOCTh CAMOCTOATENIbHOM peTUIMKALNKI

8. Omnpenenenue kionuposanusi. CyTb MeToa

9. MaiiTe onpezaeneHne MOHATHS SKCIPECCUHN T'€HOB
10. Bekroper pSC101, pBR322, pUCIS, lacZ u npyrue
BEKTOPBI, UCIIOJIb3yEMbIE B KIIOHUPOBAaHUHU

11. TlonsTHE O MOJUITUHKEPE

12. JlaiiTe ompezaesieHHe MOHATHIO YY4ACTOK MHOXECTBEHHOTO
KJIOHUPOBAHUS

13. ®ynkuuu dpepmenTa B-ranakro3ngaza

14. Tlpumenenue crierraibHoro cyocrpara X-Gal

15. Onpenenenust: (aru, BUPYChl, KOCMU/BI, PEIIUMTHESHTHBIN
OpraHu3M, TpaHC(HOPMUPOBAHHBIE OPTaHU3MBI, PETOPTEPHBIC
TeHbI

IIpumepsr

nJI-2 OIIK-4
IIpoextupyer
OTJACIIbHBIC DJIEMCHTHI
TEXHUYCCKHUX u
TEXHOJIOTHYECKHUX
CHUCTEM, TEXHHUYCCKUX
00BEKTOB,
TEXHOJIOTHYECKUX
MIPOIIECCOB
OMOTEXHOJIOIMYECKOTO
MIPOM3BOICTBA Ha
OCHOBE TPUMEHEHUS
0a30BbIX WHKEHEPHBIX
3HaHUUI

Tema 5. daroBele W KOCMHJIHBIE BEKTOpa H CO3JaHHE
TeHOMHBIX OHOIHNOTEK

. [ToHsATHE O XUMEPHBIX MIa3MHIAX

. [lpumenenue mrammoB ¢ara A

. Hentpansuas yacts JIHK dara A

. CyTb sBIIE€HUS TU30T€HUN

. Knonuposanwue B are A

. IToHsATHE O KOCMUIaX U UX IPUMEHEHNUHU B KIIOHUPOBAHUHU

. [Ipeacrasnenue o6 ori-nmocaea0BaTeIbHOCTH

. [TonsTue o Mapkepe s ceNeKIuu (CeIeKTUBHBIN MapKep),
CeJIeKIIMOHHBINA MapkEp amp”

9. [IlpencraBieHne O TEHHBIX
OubIroTeKax

10. ITonstue o cymmapnoi JIHK opranmzma

11. MexaHu3Msl Tpanchopmanuu 6akrepuit

12. IlpencraBienue o HabOpe KIOHOB OaKTepUil U THOPUITHBIX
¢aros

13. Tenomuas OubIMOTEKA NPO30QUIBI U OMOTMOTEKH BCEX
renoB E. Coli.

14. IIpencraBnenue o k/IHKoBbIX 30H712X

15. [lonsarue o nocaenoBareabHOCTH poly(A)

16. [aiite ompeneHHe IOHATHIO KOMIUIEMEHTApHAs IEMb
JHK, k/IHK (cDNA)

01N N W~

O0aHKaX W TEHOMHBIX

nJI-2 OIIK-4
IIpoexTupyer
OTJENIbHBIC 3JIEMCHTHI
TEXHHUYECKUX u
TEXHOJIOTMYECKHX
CHUCTEM, TEXHHUYECKUX
00BEKTOB,
TEXHOJIOTMYECKHUX
MIPOIIECCOB
OHMOTEXHOJIOTHYECKOTO
MIPOU3BOJICTBA Ha
OCHOBE TPUMEHEHUS

0a30BBIX WHKEHEPHBIX
3HAHUH
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Tema 6. IeHHass MJAaKTUJIOCKONMHS U TIOJHBIA CHUKBEHC
(mpouTeHne) HyKICOTUIHBIX mocieaoBarenbHocTein JJTHK

1. IlpencraBnenne o wmunucareutHon JHK wu crporoit
MIOCJIEI0BATEIbBHOCTH U3 13 HYKJIEOTHI0B
2. ITonsTue 0 TaHJAEMHO
MOCJIEI0BATEIBHOCTSIX

3. 'ennas gaKkTUIOCKOMHUS

4. Jlaiite onpenenenue nousatuio Guarepnpuat JHK

5. Yro Takoe runepBapradesibHble  MUHUCATEITUTHI?
Oxapakrepusyiite  ydacTku  MuHucaresumatHo  JIHK,
OTJUYAIOIIUECS 10 AJIUHE

6. OnumuTe MeTobl cCMKBeHupoBanus pparmentos JJHK

7. XapakTepucTuka MeToaa ONpPENEIICHUS
nocnenoBareabHoctu JJHK

8. [Ipencrasnenue 06 snonrauuu JJHK

9. ®epmenTts JJIHK-nonmmepasbl 1 ux GyHKIMH

10. Jaiite onpenenenue noustuio cukBenuposanue JJHK mo
Makcamy-I'unbepry

11. Tlpenapar meuenoit JIHK, HaGop MedeHbIX (pparMeHTOB

12. Bo3moxHocTH «UTEHHS» HYKJIEOTHUTHOU
nocinenoareabHoctu JJTHK

MMOBTOPAIOIIUXCS

na-2 OIIK-4
[IpoekTupyer
OTJIETIbHBIE 3JIEMEHTHI
TEXHUYECKUX u
TEXHOJIOTHYECKUX
CUCTEM, TEXHHYECKHUX
00BEKTOB,
TEXHOJIOTUYECKHIX
IIPOLIECCOB
OMOTEXHOJIOTMYECKOTO
MIPOU3BO/ICTBA Ha
OCHOBE TMPUMEHEHUS

0a30BbIX MHKEHEPHBIX
3HAaHUU

Tema 7. Ammmudukanus pparmenroB JIHK ¢ momorpro
metona [P (monmmepasHoit LIEMHON peaKIim)

1. [Tonsatue o punrepnpunte JHK

2. MexaHu3M U CYIIHOCTb OJMMEPa3HOM IIEMHON peaKkIuu
[P

. Illpumenenne 1P

. [IpencraBnenue o aMrnupuKanum

. Onpenenenne npaimepoB 20-30 HYKIICOTHIOB

. Ucnonb3oBanue Tag-nonumepasbl

. [IpymMeHeHne oMroHyKJIEOTHIHBIX 3aTPaBOK

. Onpenenenne JJHK-marpuist

. [IpencraBnenue o 3 -KOHIIBI MTpaiiMepoB

10. ITpouecc nenarypauun JJHK

11. Cyts npouecca rubpuau3anuy npaiMepos

12. TTonsiTHE 0 mporecce MOJIMMEPHU3aLUN

13. IIpumenenne Thermus aquaticus B reHHOH HHXEHEPHH
14. JlaiiTe onpenenenue noHATHsAM aMmiuiugukarop u I[TLP-
aMIuUTH QUKL

15. IIpumenenune TP TexHOMOTHMIT B MEAULIMHE U TEHHOMN
VUHXECHEpUU

O 0 3O L AW

Na-2
IIpoextupyer
OTJIEIIbHBIE DJIEMEHTHI
TEXHUYECKUX "
TEXHOJIOTMYECKUX
CUCTEM, TEXHHYECKHX
00BEKTOB,
TEXHOJIOTHYECKUX
IIPOLIECCOB
OMOTEXHOJIOTMYECKOTO
MIPOU3BOJICTBA Ha
OCHOBE IPUMEHEHMS
0a30BBbIX MHKEHEPHBIX
3HaHUI

OIIK-4
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Tema 8. Boigenenue u ouncrka renomaoi JIHK u3 nyka

1. Onumwure OPUHUMUIBI MOJIY4YeHUs OEIKOB C 3apaHee
3a1aHHBIMH CBOKICTBAMU

2. OxapakrepusyiiTe OHOJOIMUYECKYIO pPOJb HYKJIEHHOBBIX

KHUCJIOT na-2 OIIK-4
3. MoHOMEpbI HYKJIEUHOBBIX KUCIIOT, UX CTPOCHUE [Ipoektupyer
4. Hykneorunasl, Bxogsmue B coctas JJHK u PHK OTHEIIBHBIE 3JIEMEHTHI
5. Omnummre caxapa, BXOJAIIME B COCTaB HYKJIEHHOBBIX | TEXHUYECKUX u
KHUCIIOT TEXHOJIOTHYECKHUX
6. Onumure Meronsl Beiienenus JJHK u3 knetox CUCTEM, TEXHUYECKUX
8 7. Kakum 00pa3oM B JaHHOW METOJHMKE OCYIIECTBISETCS | OOBEKTOB,
ounctka renomuoi JIHK pacrenus? TEXHOJOTMYECKUX
8. Onumure uctoputo neproro Boiaenenus reHomuoi [IHK | mpoueccos
(KTO, KOTJIa U KaK 3TO cJean) OMOTEXHOJIOTMYECKOTO
9. Meronpl ouenkn kadectBa JIHK mocie BblaeneHuss H | IpOU3BOJICTBA Ha
OYHCTKHU OCHOBE TMPUMEHEHUS
10. Yro npenctaBisroT co00i ma3MuIb1? 0a30BbIX WHKEHEPHBIX
11. Ha ueM ocHOBaHBI METOABI pa3/IEICHUs] XPOMOCOMHON M | 3HaHUU
mrazmugHor JJHK B knetke?
12. KakoB mpHHIMI MIEJIOYHOTO METOJA BBIJACICHUS
mrasmugHon JTHK?
13. Kak MokHO onpenienuts pazmep mosnekya JHK?
Tema 9. Tpauncdopmarus apoxokei Saccharomyces cerevisiae
mrazmugaon JJTHK
1. Ilepeuncnure w™erompl TpaHchOpMalUK  KIETOK H
OXapaKkTEepU3yUTe UX CYTh
2. HazoBuTe coctaB ONTUMaJIbHOW PEAKIIMOHHOW CMECH ISt
TpaHc(opManuu KIETOK
patcgopma § WJ1-2 OI1K-4
3. Ilouemy BpeMsi MHKYOAalUU APOKKEBON KYIbTYphl BIHUSET poeKTHDVET
Ha 3()(eKTUBHOCTh TPAHCPOPMALIUHU KIIETOK? P Py
OTJENbHBIE 3JIEMEHTHI
4. Onumwure BausHUE paznuuHoro konuuectsa JIHK-
TEXHUYECKUX u
HOCHTENS, 00pabOTaHHOTO KUMSYeHHEeM, Ha I(PPEKTUBHOCTH
TEXHOJIOTUYECKHUX
Tpanchopmaiuu
CUCTEM, TEXHHYECKHX
5. Kak Bnuser nu cnoco6 o6paborkun JIHK-HOcuTens Ha
00BEKTOB,
9 | apdexTuBHOCTH TpaHchopmanun?
. ., | TEXHOJIOTMYECKHUX
6. Haiite MIOHSITHE ornpezeNneHus TeHETUYECKOU
MIPOLIECCOB
TpaHchopManuu
OMOTEXHOJIOTMYECKOTO
7. IlpbencraBieHre 0 KOMIETEHTHbIX kieTkax. Kak Bbl cebe
. MIPOM3BOJICTBA Ha
IpeJICTaBIIsIETe MPOLECC MPOHUKHOBeHUs muasMuaHon JIHK
OCHOBE IPUMEHEHUS
BHYTPb KJIETOK B MOMEHT TEMIIEPaTypHOro MIoKa?
0a30BbIX MHKEHEPHBIX
8. Onmmmre  mpouecc  NPOHUKHOBEHMS  MOJIEKYI SHAHM
pekomOunanTHoit JIHK BHyTppr KkieTOk B  mpouecce
JIEKTPONOpALUH
9. Tlosicuute, moOYEMy Il MPOBEACHUS T€HETUYECKUX
MOIUGUKAIMA Yalle BCEro MCIONB3YIOT KJIeTku E. coli u
naposoku Saccharomyces cerevisiae? Kakwue erie opraHu3mbl
UCIIOJIb3YIOTCS] B OMOTEXHOJIOTUU?
Tema 10. Pectpuxkuus JHK -2 OIIK-4
1. HazoBute 6uonornyeckne GpyHkiuu pepMeHTOB pectpuka3 | [Ipoexktupyer
10 | 2. IIpumeHeHue (QEpMEHTHBIX IMPENapaToB pECTPUKa3 B | OTIENIbHBIC AJIEMEHTHI
TeHHOW MH)KEHEPUH TEXHUUYECKUX u
3. IloHsiTHE TEPMUHA «CAUT PECTPUKAIUN) TEXHOJOTHYECKUX
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4. [lpumenenne GpepMEHTOB YHIOHYKIICA3

5. Onummute QakTopsl, BIUAOIMNAE Ha
a3MuHo# u (arosoit JJHK

6. OxapakrepusyiiTe OHOJOTHMUECKYI0 (YHKIHIO CHUCTEMA
pectpuknuu-moauduranmu JJHK

7. @axTophl, BIMAIONINE Ha DIYOMHY THJIPOJIM3a MOJEKYI
JIHK

8. DHJIOHYyKJea3bl PECTPUKUUU (PEeCTPUKTa3bl): OCHOBHBIC
XapaKTEPUCTUKU U MIPUHIIUIIBI HOMEHKJIATYPhI

PECTPUKALIUIO

9. CrabwibHOCTh (EpPMEHTOB. YCIIOBUS XpaHEHUS U
MOJIFOTOBKU K MUCTOJIB30BAHUIO

10. ®parment pectpukiuyd. BenwumHa ~— Qparmenta
PECTPUKIINHT

11. CaiiTel pectpukiuu. M3omm3zomepsl

12. VYcioBusi, HeOOXOAUMBIE IS ONTHUMAJILHOM AKTHUBHOCTH
dbepmenTa. YcrnoBuS MHAKTUBALUA (PEPMEHTOB. YCIOBHBIE
0003Ha4YeHUsI TMapaMeTpoB (EpMEHTATUBHOW peakluuud Ha
npumepe Fermentas (Thermo scientific)

13. JIBoiiHas pecTpukuus: enuHas OydepHas cucrema,
yBEJIMYCHUE/yMEHBIIICHUE HOHHOU CHITBI Oy(hepHOTro pacTBopa,
noclefioBaTelibHass cMeHa Oy(epHBIX pacTBOPOB, TEILJIOBHIE
pexuMbl  paboThl  (pepMmeHTa, WHAKTHBAIUS (EPMEHTOB H
YCIIOBUSL «YUCTKU)» PEAKIIMOHHOM CMecH

CHUCTEM, TEXHUYECKHUX
00BEKTOB,
TEXHOJIOTHYECKUX
IIPOIIECCOB
OHMOTEXHOJIOTHYECKOTO
IIPOU3BOJICTBA Ha
OCHOBE TPUMCHCHUS
0a30BBIX MHKCHEPHBIX
3HAHUI

11

Tema 11. Boigenenue pekoMOMHAHTHOTO OeKa

1. [aiiTe onpeneeHne TEPMUHY «T€H

2. Ilepeuncnure W OXapaKTEpU3YHTE METOABI BBIACICHUS
T€HOB U3 MPUPOIHBIX UICTOUHUKOB?

3. Oxapakrepusyire BEKTOPBI MOJIEKYII JHK,
UCIOJIB3YIOIIKECS Ul JJOCTaBKU UY)KEPOJAHBIX T€HOB B T€HOM
KJIIETOK

4. Kakue BEKTOpHI, BKIOYAIOIINE
Ha3bIBAIOTCS PEKOMOMHAHTHBIMU?

5. Meronpl, npUMeHsieMbIe 1JI TIOTyYeHUs] pEKOMOMHAHTHOTO
BEKTOpa

6. Kak renernyeckast uH(popmanus Koaupyercs B reHe?

7. OnpeneneHve «KOOUpYyIOIas MOCIEAOBATEIbHOCTh B
TEHOME

8. [IpencraBienne 00 yHUBEPCATLHOM BEKTOPE

9. HazoBuTe raBHbIE YCIIOBHS IIPH BBIIEICHUHU OEJIKOB

10. TlepeuncauTe dTANbl BBIJCICHUIO U OYUCTKH O€JTKa

11. OnumuTe XoA pabOTHI MPU BBIACICHUN MPEIIECTBYIOLIHIE
0enKoB

12. Kak MO’KHO IPOBEpUTh HAJIHUYHE Oeslka B pacTBOPE

Yy)KEPOJAHbIE TEHBI,

-2 OIIK-4
IIpoextupyer
OTJEIBHBLIC DPJIEMEHTEI
TEXHUYECKHUX u
TEXHOJIOTHYECKUX
CHCTEM, TEXHHYECKHX
00BEKTOB,
TEXHOJIOTHYCCKUX
MIPOLIECCOB
OHMOTEXHOJIOTHYECKOTO
MIPOU3BO/ICTBA Ha
OCHOBE TPUMEHCHHUS
0a30BBIX WHKEHEPHBIX
3HAHUI

Kputepun oniennBanust otBeTa (Tabil.) 10BOAATCS O CBEIEHUS O0OyUarolUXCcs B HaYae
3aHATHH. OeHKa 00bsABIsIeTCs 00yJaroIeMycsi HeIOCPEACTBEHHO MOCye OTBETA.

[ITxana Kpurepuu onennBanus
- 00yJaroIuics MOJHO YCBOMII y4eOHBIN MaTrepua;
Ouenka 5 - TIOKa3blBa€T 3HAHME OCHOBHBIX TOHATUH TEMBI, TPAMOTHO
I0JIB3YETCSI TEPMHUHOJIOTHEN;
(oTIMYHO)
- MPOSIBJISIET YMEHHUE aHAIM3UPOBATh U 0000111aTh HH(OPMAITHIO;
- JIGMOHCTpPHUPYET yMEHHE WU3jararh y4eOHbI Marepuan B
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ONPENCIICHHOM JIOTUYECKOH MMOCIIEI0BATEIBbHOCTH;

- JEMOHCTpUPYET CHOPMHPOBAHHOCTh M YCTOWYMBOCTH 3HAHUH,
YMEHUH U HaBBIKOB;

- MOT'YT OBITh JIONYIICHBI OJJHA—JBE HETOUYHOCTH TPH OCBEIICHUU
BTOPOCTEINEHHBIX BOIPOCOB.

Ouenka 4
(xopor10)

OTBET YIOBJIETBOPSIET B OCHOBHOM TPEOOBAHMSIM Ha OLIEHKY «5»,
HO TP 3TOM UMEET MECTO OJIUH U3 HE0CTATKOB:

- B YCBOGHMHM Yy4yeOHOro Marepuajia MAOMYIIEeHbl HEOObIINe
mpoOebl, HE WCKA3UBIINE COJCPKAHUE OTBETA; B H3JIOKECHUU
Marepuaa JOMyIIeHbl He3HAUUTEIbHbIE HETOUHOCTH.

Onenka 3
(YAOBIETBOPUTENIBHO)

- HENOJHO WIM HENOCIeNI0BaTeIbHO PACKPBITO COAEpKAHUE
Marepuana, HO IIOKa3aHO o0llee MOHMMaHHWE BOMpoca H
MPOJIEMOHCTPUPOBAHBI YMEHUS, JTOCTATOUYHBIC JIs JaJbHEUILEro
YCBOCHHUS MaTepuaa,

- UMEJUCh 3aTPYIHCHUS WU JOMYIIEHbI OMIMOKU B OMpPEIeICHUN
MOHATHM, MCIONBb30BAHUU TEPMHUHOJIOTUH, WCIPABICHHBIC IOCIE
HaBOJISIINX BOITPOCOB; BBISIBJICHA HEJ0CTaTOYHAs
c(OpMUPOBAHHOCTh 3HAHWUN, YMEHHH U HABBIKOB, OOydYaroIIuucs
HE MOXKET MPUMEHHUTh TEOPUIO B HOBOM CUTYAIINH.

Orenka 2
(HEeYIOBIETBOPUTENHHO)

- HE PacKpbITO OCHOBHOE COZIepKaHhe yueOHOro Marepuaia;

- OOHAapyXEHO HEe3HaHWE WIM HENOHMMaHHWE OoNbllIel WIH
HauboJiee BaKHOM YacTH y4eOHOro Marepuaa;

- JIONyIIEHbl OIIMOKK B OIpEICNCHHH IOHSITHH, pu
UCIIOJIb30BaHUM TEPMUHOJIOTHH, PELICHUM 3a7ad, KOTOpbIE He
HCIIPABJIEHbl IIOCJIE HECKOJBKUX HABOMAIIMX BOIPOCOB;  HE
copMHUpPOBaHbl KOMIETEHIUH, OTCYTCTBYIOT COOTBETCTBYIOILUE
3HaHUS, YMEHHSI U HaBBIKU.

4.1.2 TectupoBanue

TecTtupoBaHue UCTIONB3YETCs I OLIEHKHU KaueCTBAa OCBOCHHUS 00y4aroIMMCsl OCHOBHOM
npodeccuoHanbHOM 00pa3oBaTeNbHON MPOrpaMMbl MO OTAEIBbHBIM TEMaM W/MIU pas3ziesaMm

JAUCIHHUITIIMHBI.

Tect IMPEACTaBJISICT co00M KOMILIEKC CTaHAAPTU3UPOBAHHBIX SaHaHHﬁ,

MO3BOJISIIOIIUNA  YIIPOCTUTHh TPOLEAYPY HU3MEPEHHs 3HAHWM M yMEHHH 00ydJaroniuxcs.
OO0yvaronmmmMcst BBIJAIOTCS TECTOBBIE 3a7jaHus C (POPMYIHUPOBKOM BOMPOCOB U MPENTIOKEHUEM

BBIOpATh OJMH (PEIKO HECKOJIbKO) MPABUIIHHBIM OTBET U3 HECKOJILKUX BAPHAHTOB OTBETOB.

No Kon u

i/ OrneHOYHBIE CPEICTBA HauMeroBarue

I UHANKATOpa

KOMITETCHITHT

1. | I'ennas unHxeHepus — 3TO MPaAKTHUKA ... na-2 OIIK-4
1. BbIBEJIEHUSI HOBBIX MIOPO/I )KUBOTHBIX U COPTOB PACTEHUM [Ipoextupyer
2. BBEICHUS KXUBBIX MHKPOOPTAaHM3MOB B TKaHW PACTEHUU | OTICIbHBIC
WJTH JKUBOTHBIX 3JI€MEHTHI
3. W3MEHEHMs] TEHETHYECKHMX NPOrpaMM KIETOK C IENbI0 | TEXHHUYECKUX U
HaIlpaBJIEHHOTO U3MEHEHUS UX HACJIEJICTBEHHBIX CBOMCTB TEXHOJIOTHYECKUX
4. co3/1aHMs HOBBIX KJIETOK HOBOTO THIIA. CHUCTEM,

2. | Knerounas nHxeHepus OCHOBaHA HA ... TEXHUYECKUX
1. ckpenmBaHuM pacTeHUI 00BEKTOB,
2. oTOope pacTeHUH U JKUBOTHBIX TEXHOJIOTHYECKUX
3. KyJIbTUBUPOBAaHHM KIJIETOK pAacCTEHUIl BHE OpraHu3Ma, | IpOLECCOB
CIIOCOOHBIX CUHTE3UPOBATh HY)KHBIC BEIIIECTBA OMOTEXHOJIOTHYEC
4. cuHTE3€ T€HOB U BHEJPEHUU UX B KJIETKH PACTECHUU KOro
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K paznenam GMOTEXHOIOTHUU OTHOCSTCS:
1. TeHHas! UHKCHEPHSI, CEJICKITUS )KUBOTHBIX
2. CeNeKIMs paCTeHHM, ) KUBOTHBIX
3. KJIeTOYHAsI MHKCHEPHSI, CEIICKIUS paCTCHUH
4. reHHasl, KIICTOYHAs] MH)KCHEPHsI

TpaHCreHHBIE OpraHU3MBI IMOJIYYAIOT MYTEM BBOJAA UYKEPOIHOTO
ICHA B ...

1. coMaTHYECKYIO KJIETKY

2. AMIEKIIETKY

3. ciepmMaTo30u/1

4. MUTOXOHAPUHU

['on, korga BHepBBbIE IOKAa3aHa pOJb HYKIEHHOBBIX KHCIOT B
nepeaaye HacJleACTBEeHHOW HH(pOpMaLun

1.1940

2. 1944

3. 1953

4. 1957

I'on, korna 6ww1a co3aana Moaesb ABoHOM ciimpanu JITHK
1. 1940
2.1944
3. 1953
4., 1957

[TepBbIM OOBEKTOM IeHHOM WHKCHEPUU CTajla OaKTepus:
1. E.coli
2. S. cerevisae
3. B. Subtilis
4. A. tumefaciens

HepBLIMI/I O6’L€KTaMI/I T€HHOU HWHXXCHCPUU CTAJIU IIJIa3MUbI:
1. S.cerevisae
2. B.subtilis
3. E.coli
4. A. tumefaciens

TpaHCIIO30HBI BIIEPBBIC OBUTH OTKPBITHI B ...
1. 30 - x rogax
2. koute 40 -x rogoB
3. 1971 rony

10.

TpaHCIO30HBI OTKPBLI:
1. ITose bepr
2. bap6apa Maxk-Kmuatok
3. ®penepuk Crnrep

MPOM3BOJICTBA HA
OCHOBE
PUMCHCHUS
0a30BBIX
WH)KCHEPHBIX
3HAHHUHI

[To pe3ynbraTtam TecTa 0OydaroUIeMyCsl BHICTABIISICTCS OLIEHKA «OTIIMYHO», «XOPOIIO»,
«yAOBIIETBOPUTEIBHO» WM «HEYA0BIETBOpUTENbHOY. Kputepuu onieHnBanus orsera (Tadil.)
JIOBOJIATCS JI0 CBEICHUS OOy4aroIIMXCsl 10 Hayaja TeCTUpoBaHMs. Pe3ynbTaT TecTUpOBaHUS
00BSBIISIETCS] 00YYAIOIIEMYCsI HETTOCPECTBEHHO TTOCJIE €r0 CIauH.

[xama Kputepuu onennBanust (% mpaBUIIbHBIX OTBETOB)
OrneHka 5 (OTJIUYHO) 80-100
Orenka 4 (xoporo) 70-79
Ornenka 3 (yIOBIETBOPHUTEIBHO) 50-69
OrneHka 2 (HeYIOBJIETBOPHUTEIIHHO) menee 50

4.2. IIpoueaypsbl U OlIEHOYHBIE CPEACTBA /IJIsl MIPOBEAEHUS MPOMEKYTOYHOH aTTeCTAIUU
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4.2.1 Dk3ameH

Dk3aMeH sBisieTcss (OPMON OILEHKH KadecTBa OCBOCHHSI OOYYAIOIIMMCS OCHOBHOM
npodeccuoHanbHOM  00pa30BaTeNbHOM MporpamMmbl IO  pazgenam JucHUIUiMHBL  [lo
pe3yibTaTaM »dK3aMEeHa OO0y4aroleMyCsi BBICTABISIETCS OICHKA «OTJIIMYHOY», «XOPOIIOY,
«YAOBIETBOPUTEIBHOY» UITU «HEYIOBIETBOPUTEIHHOY.

OK3aMeH 1O JUCLUUIUIMHE T[POBOJUTCS B  COOTBETCTBHM C  PACIUCAHUEM
POMEXYTOUYHOW aTTEeCTAllMi, B KOTOPOM YKa3bIBACTCS BPEMs €ro MPOBEACHUS, HOMEP
ayZAUTOPHHU, MECTO IIPOBEJICHNUS KOHCYJIbTAlMH. Y TBEP)KICHHOE PACIMCAHUE PAa3MEIaeTcs Ha
MH(POPMALIMOHHBIX CTEHAX, a TAKKe Ha OHUIIMATBHOM caliTe Y HUBEPCUTETA.

YpoBeHb ~ TpeOOBaHUU  JUIsI  TPOMEKYTOYHOW  aTTecTaluud  O0y4Jarouiuxcs
yCTaHaBIMBaeTcss pabouyell MporpaMMoil JHUCHUUIUIMHBI W JOBOAMUTCS IO CBEACHUS
00y4aroIuXxcsl B HayaJle CEMECTpPA.

DK3aMeHbl MPUHUMAIOTCS, KaK MIpaBujo, Jiektopamu. C paspenieHus 3aBeAyrOIIeTro
kKadenpoll Ha SK3aMEHE MOXKET MPUCYTCTBOBATH IMpernojiaBareib Kadeapbl, MpUBICYCHHBIN
JUIsl TIOMOLLM B TIpUEME dK3aMeHa. B ciydae OoTCyTCTBUS BEAYLIETro MpenoiaBareis 3K3aMeH
MIPUHUMAETCS IIPEToAaBaTesieM, Ha3HAU€HHBIM PACHOPSKEHUEM 3aBeIyIOIIero Kadeapoil.

[IpucyrcTBUE Ha 9K3aMeHe TpenoAaBareneii ¢ pyrux kadeap 6e3 COOTBETCTBYIOIIETO
pactopspKeHHsI PEKTOpa, MPOPEeKTopa Mo y4eOHOM, BOCIIUTATEIEHON paboTe M MOJIOICHKHOU
MOJIMTUKE WM 3aMECTUTENs qupekTopa MHcTuTyTa 1o yueOHoi paboTe He JoMmycKaeTcsl.

HJ’IH IMPOBCACHUA OK3aMCHA Be,HYH_[I/Iﬁ npenoaaBareyib HAaKAHYHC IIOJIY4acT B
JUPCKTOPATC 3a4YCTHO-3K3aMCHAIIMOHHYIO BEAOMOCTBL, KOTOpAsA BO3BpAlIACTCA B AUPCKTOpPAT
IMOCJIC OKOHYAaHUW MCPOIIPUATHUA B AICHD IIPOBCACHUA 9K3aMCHA WJIM YTPOM CIICAYIOIICTO OHA.

OK3aMeHbI MPOBOAATCSA MO OuieTaM B YCTHOM WJIM MUCbMEHHOM BHUJE, JTUOO B BHJE
TECTUPOBaHUS. DK3aMEHAIIMOHHBIC OWJIEThI COCTABIAIOTCA IO YCTAaHOBJICHHOW (opme B
COOTBETCTBUM C  YTBEP)KICHHbIMH Kadenpol HK3aMEHAIMOHHBIMH  BONPOCAaMU U
YTBEP)KIAIOTCS 3aBEAYIOIMM Kadeapoil exxeronHo. B Ouiiere conepkutcs He Oosee Tpex
BOIIPOCOB.

3K3aMeHaT0py MNpEAOCTABIILACTCA IIPaBO 3a4aBaTb BOIIPOCHI CBEPX 6I/IJ'IeTa, a TaK¥XC
MMOMHUMO TCOPETUUYCCKUX BOIIPOCOB JaBaTh JJId PCUHICHUA 3aaa4u U IMPUMCEPDBI, HC BBIXOIAIINC
3a paMKHU HpOfI)ICHHOl"O MaTepurajia 1o H3y‘IaeM0ﬁ JUCIUIIIINHC.

3HaHI/ISI, YMCEHHA U HAaBBIKU O6y‘IaIOH_II/IXCH ONpCACIIIOTCA OLCHKAMU «OTJIUYHO»,
«Xopouo», «yAOBJICTBOPUTCIBHO», «HCYAOBJICTBOPHUTCIBHO» M BBICTABJIAIOTCA B 3aUCTHO-
9K3aMCHAlIMOHHYIO BEAOMOCTDH 06yqa101ueroc;1 B ICHDb OK3aMCHa.

[Tpu mpoBeaeHUH YCTHOTO SK3aMeHa B ayJAHTOPUHM HE JIOJDKHO HAXOJIUThCS Oomee 6
00ydJaronuxcsi Ha OJHOTO MperoaaBaTes.

[Ipy mpoBeAeHMM YCTHOTO 3K3aM€Ha OOydJarouuiicsi BbIOMpaeT 3K3aMeHallMOHHBIN
Ouner B ciay4alHOM TMOpSAKE, 3aTeM Has3blBaeT (aMWINIO, UMS, OTYECTBO M HOMEp
HK3aMEHAIMOHHOTO OMJIeTa.

Bo Bpems 3k3ameHa 00ydaronmecss MOTYT TOJIh30BaThCS C pa3pelieHnus dK3aMeHaTopa
IpOTrpaMMOil TUCIUIIMHBI, CIIPAaBOYHON U HOPMATUBHOM JINTEPaTYpoOil, IpYyIrMMHU MOCOOUSIMU
¥ TEXHHYECKUMH CPEJICTBAMHU.

Bpems moaroToBky oTBeTa MpH clade IK3aMeHa B YCTHOH (opMe JTOJDKHO COCTABIIATH
He MeHee 40 MUHYT (IO JKeJTaHWI0 00YYaloIIerocs OTBET MOXKET OBITh JOCPOUYHBIM). Bpems
oTBeTa — He Oosiee 15 MUHYT.

OOyuarmuiicsi, HWCHBITHIBAIOIINK 3aTPyIHEHUs] TPH TOATOTOBKE K OTBETY IO
BBIOpaHHOMY MM OWJIETy, UMEET MpaBO Ha BBHIOOP BTOPOro OMIIETa C COOTBETCTBYIOIIUM
NPOJJICHHEM BPEMEHH Ha MOIATrOTOBKY. [IpM OKOHYATEIIbHOM OILIEHMBAaHWW OTBETA OIICHKA
CHW)XKaeTcs Ha oJuH 0asut. Beinaga TpeThero Oumera He pa3peniaeTcs.
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Ecnu oOywaromuiicss sSBUJICS Ha dK3aMEH, W, B3SIB OWJIET, OTKA3aJICsI OT MPOXOKICHHS
aTTECTallMU B CBSA3U C HEMOJTrOTOBJIECHHOCTBIO, TO B BEJOMOCTH €My BBICTABISIETCS OLIEHKA
«HEYJIOBJICTBOPUTEIHLHO.

Hapymenue  AMCUMIUIMHBI,  CHHMCBIBAaHME,  WCIOJb30BaHHE  OOy4YaIOLIMMMCSA
HEpa3pelICHHBIX TMEYaTHBIX W PYKONHMCHBIX MAaTepHUaioB, MOOHWIBHBIX Tene(oHOB,
KOMMYHHKATOPOB, IJIAHIIETHBIX KOMIIBIOTEPOB, HOYTOYKOB U JPYI'MX BHJOB JIMYHOH
KOMMYHHKAIIUOHHON ¥ KOMIIBIOTEPHOM TEXHUKHU BO BPEMs ATTECTALlMOHHBIX HCIBITAHUI
3ampeunieHo. B ciiyuae HapymeHus 3Toro TpeOOBaHHs IIpernojaBaTellb 00s3aH yIAIUTh
oOyyaromierocss U3  ayJUTOPUM U IPOCTaBUTh €My B  BEJOMOCTH  OLEHKY
«HEYAOBIETBOPUTEIBHOY.

BricTaBiieHHE OLEHOK, IOJYyYEHHBIX NPH MOJABEICHUHU PE3YJIbTATOB IPOMEKYTOUYHOU
aTTeCTaluy, B 3a4€THO-IK3aMEHALMOHHYIO BEJOMOCTb IPOBOAMUTCS B IIPUCYTCTBHM CAMOIO
oOyuatomierocsi.  IlpermomaBatenu  HeCyT  NEpPCOHAIBHYIO  OTBETCTBEHHOCTh 32
CBOEBPEMEHHOCTh UM TOYHOCTb BHECEHHUS 3allHCEH O pe3yibTaTax I[POMEKYTOYHON
aTTeCTaluy B 3a4€THO-DK3aMCHALUOHHYIO BEAOMOCTb.

HesBka Ha sKk3aMeH OTMedYaeTcs B Sa‘leTHO'SKSaMeHaHHOHHOﬁ BCAOMOCTH CJIOBAMH
«HE SABHIICA».

I[JI?I 06yanOIHHXC$I, KOTOPBIC HE CMOIJIM CAATb 3K3aMCH B YCTAHOBJICHHBIC CPOKH,
YHI/IBepCI/ITeT YCTaHABJIMBACT TICPpUOT JIMKBUAAOHUU 3aJ0JIKCHHOCTH. B oaTotr nepuon
npenoaaBaTeyiv, MIPUHUMABIINC 3K3aMCH, JOJKHBI YCTAHOBUTH HC MCHEC 2-x IIHCﬁ, Korjga oOHu
6y,I[YT IIPpUHHUMATb 3aJ0JDKCHHOCTH. I/IH(I)OpMaI_II/IH O JIMKBHJAIMK 3aA0IXKCHHOCTHU
OTMECYACTCs B OK3aMCHAIlTMOHHOM JIMCTC.

O6yT-IaIOIIII/IMC$I, IMMOKa3aBIIHMM OTJIMYHBIC W XOPOLIMC 3HAHHA B TCUCHHC CCMECTpPa B
X04€ TOCTOSHHOI'O TCKYHICrO KOHTPOJA YCIICBAEMOCTH, MOXKCET OBITH IIpOCTAaBJICHA
9K3aMCHAallMOHHAasg OLCHKa AOCPOYHO, T.C. 0e3 caadu 3K3aMcCHa. OIICHK& BBICTABJISICTCSA B
9K3aMEHAIIMOHHBIHN JIUCT UK B 3a4YCTHO-3K3aMCHAIITMOHHYIO BEJOMOCTD.

I/IHBEU'II/II[BI U Jimga € OrpaHUYCHHBIMHU BO3MOXKHOCTAMHU 3J0POBbA MOI'YT CAaBaTb
9K3aMEHBI B MEKCECCHOHHBIMN nepuoa B CpoOKH, YCTAHOBJICHHBIC MHAWBUAYaJIbHBIM y‘-I€6HI)IM
IIJTaHOM. I/IHBaJ'II/I)IBI U JiMhaa € OIpaHUYCHHBIMU BO3MOXKHOCTAMHU 3I0POBBI, HMCHOIINUC
HAapyIICHHA OITOPHO-ABUTATCIBHOIO arrapara, JOIMyCKarTCAa Ha aTTCCTAlMOHHBIC HUCIIBITAHUA
B COIMPOBOKACHUN ACCUCTCHTOB-COIMPOBOKAAOIIHNX.

ITponetypa npoBeeHHs MPOMEXYTOUHOM aTTeCTALUH JUIsl OCOOBIX CIIydaeB U3JI0KEHa
B «llomoxxeHnn o TeKyleM KOHTPOJE YCIEBAEMOCTH M NPOMEXKYTOUHOM arTecTaruu
oOyyatomuxcst o OINIOIl GakanaBpuata, crnenuanutera M marucrparyps» @I'bOY BO
HOxH0-Ypansckuiit 'AY

O11eHOYHBIE CPEJICTBA Konu
HauMEHOBaH

TunoBsle KOHTPOJBbHBIE 3aJaHUS W (WIM) HWHBIE MaTepuabl, e

Ne | HeoOxonuMble Ui OLIEHKH 3HAHHWM, YMEHUW, HaBBIKOB U (MJIN) HHIKATOPA
OMbITa JESITEIBHOCTH, XapaKTEePU3YIOMIUX CPOPMHUPOBAHHOCTH KOMIIETEHIH
KOMIIETEHIIUH B Mpoliecce OCBOEHUS UCHUTIIIMHBI "

1 1 . OcHOBHBIE OTKPBITHSI COBPEMEHHOM Ouonoruu, nocayxusmue | MJ-2 OIIK-4
(byHIaMEHTOM JJ11 BOSHUKHOBEHUS T€HETUYECKOI HHKEHEPUH [Ipoektupyer
2. [Tpeamert u 3aaa4 TEHHON MHXEHEPUU OTJICTTbHBIE
3. CBs3b FeHHOM HHXEHEPUH C IPYTUMHU OMOTIOTUIECKUMHU 3JIEMEHTBI
JUCLUTIIIMHAMU TEXHUYECKUX
4. locTnKeHUs] TEHHOW NHKEHEPUU B CEJIbCKOM XO03sIMCTBE u
5. locTrkeHusi TeHHON MHKEHEPUH B MEJULIMHE TEXHOJIOTHYE
6. JlocTKeHus: TeHHOW MH)KEHEPUH B OMOTEXHOJIOTHH CKHUX CHCTEM,
7. OCHOBHBIE pa3/ielibl, U3y4yaeMble T€HHON MHKEHEpUEH TEXHHUYECKUX
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8 . Pecrpunupyromue sunonykieassl I, 11 u III knaccos

9 . I'mbpumuzanms ¢ JJHK-30n1aM1

10. ITonmumepassl

11. AHK-nmura3er. @ocdaras3sl 1 KHHA3bI

12. HanipaBieHHBI MyTareHes U reHHast HH)XeHepus OETKOB

13. HanpaBneHHbIN MyTareHe3 v Cay4ailHblil MyTareHes

143. BekTopbl Ha OCHOBE PEIUIMKOHOB OAKTEPHATIBHBIX IIITa3MH/T
(pBR322, PUC18)

15. Bekrops! Ha ocHOBe OakTepuodaros (M13, X)

16. BekTopbl HAa OCHOBE BUPYCOB KMBOTHBIX.

17. BekTopbl Ha ocHOBE Ti IIa3Mu/L

18. OcHOBHBIE TOJIXO/IBI K TTOJIYYCHHIO OMOIMOTEK

19. /IBa tuna 6ubnuorex JJHK, npumeHsieMbIx 17151 pa3HbIX Lenen
20. ITonyuyenue 6ubmuotek k/IHK u3 oToOpaHHBIX TOMyNIALUN
mounekys MPHK

21. BolsBiIEeHUS HYXKHBIX KJIIOHOB B TeHHOI OMOIMOTEKE IMyTeM
rudpuansanuu ¢ pagnoaktuBHeiM JJHK-30H10M

22. Beinenenue nepexpsiBatromuxcs kinoHos JJHK («poryinka no
XPOMOCOMEY) € LEJIbI0 UACHTU(DUKALIMY COCEAHUX T€HOB

23. Unentudukanus kionos JJHK myrem Tpancisiimu in vitro
24. BolaeneHue 1 04UCTKa peKOMOMHAHTHBIX KIIOHOB

25. CexBenunponanue JJHK.

26. Metoapl cekBenupoBanus JITHK

27. Ucnonp30BaHuE HEPAAHOAKTUBHBIX METOK IPU
CEKBEHUPOBAHWUU

28. KoHctpynpoBanue neneruit 1jiss CeKBeHUPOBAHUS

29. IlpuroroBnenue MaTpul it cekBeHuposBanus JJHK

30. Ucnionp3oBanue it ananuza 6a3 manasix JJTHK u 6enkoBbix
nocnenoBarenbHocTeit (GenBank, EM BL, FA STA , PIR u 1.11.)
31. Ilonumepasnas uennas peakuus (I1LP)

32. Ammnudukanus PHK ¢ momomrsto ITIHP

33. Monekynspuoe kiaonuposanue [1IP-npoaykros

34. Myrarene3 kionupoBanHoi JIHK

35. Caiir-crienepuieckuii MyTareHes

36. HanpaBiieHHBIN MyTareHes ¢ MOMOIIBIO OJINTOHYKJIEOTHIOB
37. Myrarenes ¢ ucnonb3oBanuem [1L[P

38. Dkcnpeccus 6enkoB B E.coli. Dxcnpeccus GenkoB ¢
ucnons3oBanneM PHK -nonumepassl u mpoMoTopoB ¢aros

39. Dkcnpeccus 6ETKOB € UCTIONB30BAHUEM BEKTOPOB C
pEryJIUpyeMbIMH 3JIeMeHTaMH (ara A

40. TIpoaykuus CIUTHIX OEIKOB C HCIOIB30BAHUEM CIICIIUAIBHBIX
AKCIIPECCUPYIOIINUX BEKTOPOB

41. TloBbieHne 3(ppEeKTUBHOCTH CHUCTEM IKCIIPECCUU
9YKapHOTHYECKUX OCIKOB B KiteTkax E .coli

42. T'eHHO-MHXEHEPHBIE CUCTEMBI JUIS MOTyYeHUs OHOIOTHYECKH
aKTHUBHBIX BEIICCTB

43. I'enHO-MHXEHEepHBIE cucTeMa Oaktepuit poaa B acillus

44. I'eHHO-UH)KEHEPHBIE CUCTEMBI IPaAMITOI0KUTEIbHBIX
MHUKPOOPTaHHU3MOB POJOB Streptomyces, KopruHePOPMHBIX
OakTepuit

45. I'eHHO-MHXEHEpHAs CUCTEMa APOXoKei Saccharomyces

46. CuCTEMBI SKCIPECCHH Ha OCHOBE 0aKyJIoBUpYCOB. [Ipoaykius

00BEKTOB,
TEXHOJIOTHYE
CKHUX
IIPOIIECCOB
OMOTEXHOJIOT
HYECKOT0
MIPOU3BOJICTB
a Ha OCHOBE
PUMCHCHUS
0a30BBIX
WH)KEHEPHBIX
3HAHHUI
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OO0JIBIINX KOTUYECTB OEJNKOB B KIETKaX HACEKOMBIX

47. CucreMsl AJis 3KCIpeccuu OENKOB B )KMBOTHBIX KIIETKaX

48. BekTopbl 3KCIPECCUU Ha OCHOBE BUPYCOB KUBOTHBIX

49. Ananu3s GenkoB

50. buocuHTeTHUECKOE MEUEHHNE OEITKOB

51. DaexTpodopernyueckuii aHaInU3 OEIKOB

52. UMMyHOOJIOTTHUHT U UMMYHO/ICTEKIUS

53. Beegenne JIHK B ki1eTKH ’KUBOTHBIX

54. KoHcTpyrnpoBaHHE JIMHUH KJIETOK, CYIEPIPOTYyLIUPYIOIIHNX
OMOJIOTNYECKH aKTUBHBIE BELIECTBA

55. IlonydyeHue TpaHCTEHHBIX PACTEHUI C MOJIE3HBIMU CBOMCTBAMU
56. I'enHas tepanus 0oJie3HEH YeoBeKa, SBIISFOITUXCS
CIIEICTBUSIMU J1e(DeKTOB FT€HETUYECKOTO armapara 1 ero GyHKIui
57. Pucku cBsizaHHbl€ ¢ ucnosb3zoBanuem ['MO

58. Pucku cBsi3aHHBIE C UCIOJIb30BAHUEM IT'€HHO-UH)KEHEPHBIX
TEXHOJIOTHI1

59. IlonumepasHas LenHas peakius

60. Dkcrpeccupyomue BUPYChI 1Sl padOThI ¢ KIIETKaMu
MJIEKOITUTAIOIIUX

61. buononumeps! (6eIKH, UX XapaKTEPUCTHKA, OOIIHME CBOMCTBA,
OuosoruyecKas posb)

62. I'eneTnueckas HHKEHEPUs KaK OHO U3 HAIIPaBJIECHUN
HaHOOMOTEXHOJIOT M

63. PekoMOMHAHTHBII CHHTE3 OHOMIOIMMEPOB

64. MonexynspHasi OMOTEXHOJIOTUs CUHTE3a OMONOIMMEPOB

65. CuHTe3 aAre3uBHbIX OMOMOIMMEPOB

66. PerynupyemMas jnoKajbHasi TMIIEPTEPMHUS

67. buonosmMepsl (HyKJIEMHOBBIE KUCIIOTHI, UX XapaKTePUCTHKA,
o01ye cBOMCTBa, OMOIOTHYecKas PoJib)

68. buononumeps! (moaucaxapuabl, UX XapakTEepUCTUKA, OOIIHE
CBOMCTBa, OHOIOrUYecKast pojb)

69. Pubonykiieasbl

70. Ilony4yeHne TpaHCTEHHBIX )KUBOTHBIX C IOJIE3HBIMU
CBOMCTBaMH

71. T'ennas tepanus 601e3HeH )KUBOTHBIX, SBIISIOLIUXCS
CIIEICTBUSIMU /1€(DEKTOB F€HETUUECKOTO anrmapaTa 1 ero QyHKIun
72. Beenenue [IHK B kneTku pacreHuit

73. Beenenue JIHK B kimeTku 6akTepwii

74. Beenenue [IHK B kneTkn apoxkein

75. JHK: ctpoenue, buonoruueckas poib

76. PHK: cTtpoenue, Ouonoruueckas poib

77. llonyuyenue 6ubnuorexku JJHK ¢ momonibio BUpycHbIX min
IJIa3MUIHBIX BEKTOPOB

78. MOHOKJIOHAJIbHbIE AHTUTEIIA

79. IHK-3aBucumele JJHK-nmonumepassi

80. JIHK-3aBucumeie PHK-noxumepasst

81. IHK-ne3aBucumbie PHK-nonmmepassl

82. PHK-3aBucumeie JIHK-nmonumepassbl

83. IHK nmpokapnoTHUYECKUX U 3yKapUOTHYECKUX OPTaHU3MOB
84. Kommnerotepubiii ananu3 JIHK 1 kogupyempix 6e1koB

85. Ananus u ucnonszoBanue ¢pparmenton JJHK

86. Tpanchopmanus aposxkkeir Saccharomyces cerevisiae
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mrasmugaon JTHK

87. Pectpuxkuums JTHK

88. Brienenne peKOMOMHAHTHOTO Oelka
89. OCHOBBI MOJIEKYJISIPHOW T€HETUKHU
90. BpiieneHne HyKJIEUHOBBIX KHCIIOT

[IIkana U KpUTEPUHU OLIEHUBAHUS OTBETA 00YYaIOLIerocs MPECTABICHBI B TAOJHIIE.

[Ixana

Kputepuu onieHuBaHus

OneHka 5
(oTMuHO)

- o0yuaromuiics NOJIHO YCBOWJ yueOHBIN MaTepHat;

- IIOKa3blBAECT 3HAHUE OCHOBHBIX IOHATUN IUCLUIUIMHBI, TPaMOTHO
IIOJIB3YETCSl TEPMUHOJIOTUEN;

- MNpOSABISIET yMEHHE aHaJIM3UpOBaTh M 0000ware HHGOpPMALUIO,
HAaBBIKM CBSI3HOI'O OIIMCAHUs SIBJICHUH U IIPOLIECCOB;

- JIEMOHCTpUPYET YMEHHME  H3JlaraTb Marepual B OIPEICICHHOU
JIOTUYECKOM MOCIEN0BATEIbHOCTH;

- TOKa3blBa€T YMEHUE WIUIIOCTPUPOBATh TEOPETUYECKUE IOJIOKECHUS
KOHKPETHBIMH IIPUMEPAMH;

- JEMOHCTpHpYeT C(HOPMUPOBAHHOCTb M YCTOMUMBOCTb 3HAHU,
YMEHUH U HaBBIKOB;

- MOryT OBITh JOMYyIIEHBbl OJHA—ABE HETOYHOCTH HpPU OCBELICHUU
BTOPOCTEIIEHHBIX BOIPOCOB.

Ouenka 4
(xopor1o)

- OTBCT YHOBJICTBOPACT B OCHOBHOM Tpe6OBaHI/I$IM Ha OLICHKY «5)), HO
IIpHU 5TOM UMECT MECTO OJUH U3 HCAOCTATKOB!

- B YCBOCHUHU y‘Ie6HOFO MaTtepuajla JOIMYHICHbI HpO6CJIbI, HC
HNCKa3suBIINEC COACPKAHUEC OTBCTA,

- B U3JIOKCHUHN MaTcpHraia JONYIICHbBI HC3HAYUTCIIbHBIC HCTOYHOCTH.

Ornenka 3

(ymoBneTBOpUTE

JBHO)

- 3HaHWE OCHOBHOIO IIPOrPAMMHOIO MaTepHalla B MHUHUMAJIbHOM
o0beMe, MOrpeIIHOCTH HENPUHLIUIIHAIBHOTO XapakTepa B OTBETE Ha
DK3aMCHE: HEIOJIHO WM HENOCIEAOBATENbHO PACKPBITO COJEPIKaHUE
MaTepHala, Ho oKa3aHo o0Ilee MOHMMaHNE BOIIPOCOB;

- UMENIWCh 3aTPYIHEHUs WM JOIMYIIEHbl OIIMOKKW B ONpeAeeHUU
MOHATUN, HCIIOIb30BAHUM TEPMHUHOJIOTMM, OIMCAHUM SBICHUU U
IIPOLIECCOB, HCIIPABJICHHBIC ITOCJIE HABOASAIINX BOIIPOCOB;

- BBIABJIEHA HelOCTaTOYHass Cc(OpPMUPOBAHHOCTh 3HAHUHM, yMEHHH U
HaBbIKOB, O0ydYaromMiics HE MOXET NPUMEHUTh TEOpHUI0 B HOBOMU
CUTYaLIUHU.

Ornenka 2

(HeYIOBIETBOPH

TEJIbHO)

- TpolOensl B 3HAHWSIX OCHOBHOT'O IPOTPAMMHOIO MaTepHaa,
MPUHIMITHATBHBIC OIIMOKY TIPU OTBETE HA BOIPOCHL;

- 00HaApyXEHO HE3HAHWE WJIM HEMTOHWMaHWE OOJbINEH Wiau Hanbosee
BaKHOM YacTH yueOHOTO MaTepuana;

- JOIIYHUICHBI OoIMOKU B OIpECaACIICHUU HOHS[TI/Ifl, IIpHu KUCIIOJIB30BaHUU
TEPMHUHOJIOTHH, B OIMCAaHUU SBJICHUN M TPOIECCOB, KOTOphIE HE
HCITPABJICHEI ITOCJIE HCCKOJIBKUX HABOJAIIUX BOIIPOCOB;

- He c(hOPMHUPOBAHBI KOMIIETEHIIUH, OTCYTCTBYIOT COOTBETCTBYIOIIHE
3HAaHWA, YMCHUS WU HABBIKH.

TecToBBIE 3agaHNS IO TUCITUATIIINHE

OlLIeHOYHBIE CPENCTBA Koo n
No Tumnosrsie KOHTPOJIBHBIC 3aJaHud U (I/IJII/I) HWHBIC MaTCpuajlbl, HaAaMMCHOBAaH
\ HEOOXOJMMBIC ISl OLICHKH 3HAHWWA, YMEHWH, HABBIKOB W (HJIN) ue
OMbITa JACSITENBHOCTH, XapaKTePU3YIOMHNX CcHOPMUPOBAHHOCTH WHMKATOpa
KOMIETEHIIMH B MPOLIECCE OCBOCHHUSI TUCIIUTIIIMHBI KOMIETEHIIN

32




I'enHas nHXEHEpUs — 3TO NMPAKTHUKA:
1. BBIBEIEHHSI HOBBIX IIOPOJI ’KMBOTHBIX U COPTOB PacTeHUN
2. BBEIIEHUS JKUBBIX MUKPOOPIaHHW3MOB B TKaHU PaCTCHHMU
WJIY ’KUBOTHBIX
3. M3MCHEHHs TE€HETHMYECKHX IIPOrpaMM KIETOK C LEJbIO
HaIIpaBJICHHOTO U3MEHEHUS UX HACJIEICTBEHHBIX CBOWCTB
4. co3ganysi HOBBIX KJIETOK HOBOT'O THIIA

Kiieroynas uHKeHepyst OCHOBAaHA Ha:
1. ckpenMBaHuy pacTeHUI
2. oTOOpEe pacTeHUl U )KUBOTHBIX
3. KyJIbTUBHPOBAHMM KJIETOK pPACTEHUN BHE OpraHuU3Ma,
CIIOCOOHBIX CHHTE3HPOBATh HYXKHBIE BEIIECTBA
4. cuHTEe3€ TeHOB U BHEJAPEHUH UX B KJICTKH PACTCHHIM

Hcnonp30Banue JOCTHXKEHUI OMOTEXHOJIOTHM B: 1 — MeaunuHe; 2 —
IIPOMBIIIIJICHHOCTH; 3 — CEJIbCKOM X0351CTBE; 4 — OBITOBOM cepe:
1. morydenue 6nog00aBOK, OYMCTKA BOJIBI, BO3IyXa
2. UW3rOTOBJICHHE  BaKIMH, T'OPMOHOB, BHTAMHHOB,
dbepMeHTOB
3. mosydeHHe KOPMOBOTO OeJiKa, CPEeICTB OMOJIOTHYECKOM
00pBOBI C BpEeAUTEIISIMU
4. yTrau3anys MPOMBIIIJICHHBIX OTXO0B U CTOKOB

K paznenam OMOTEXHOJIOTHH OTHOCSATCS:
1. reHHast UHKCHEPHUS, CEICKITUS JKUBOTHBIX
2. CEeNeKINs PaCTeHH, )KUBOTHBIX
3. KIIeTOYHAs! MHKEHEPHs, CeNEeKIUs pacTeHUN
4. reHHasi, KJIETOYHAs] MH)KCHEPHS

HacnenctBeHHOCTH — 3TO CIOCOOHOCTH OPTaHU3MOB:
1. BOCTIpOM3BOIUTH ceO€ MOTOOHBIX
2. pearupoBaTb Ha BO3JEHCTBUE
MOP(OJIOTHIECKUMU U3MEHEHUSIMHU
3. mepenaBarh CIEAYIOLIUM TOKOJICHUSIM CBOM NMPU3HAKU U
CBOICTBA
4. OBITH MOXOXKMMHU JPYT HA Apyra

(bakTOpoB  Ccpeabl

XpaHeHre TeHETUUECKOW HACJIEeICTBEHHOW MH(OpMaIuu B KIETKE
OCYILIECTBIISIETCS C MOMOIIBIO MOJIEKYJL:

1. 6enkoB

2. JHK

3. TPHK

4. uPHK

CyIHOCTh MATPUYHOTO CUHTE3a 3aKJIF0YAETCS B:
1. cuHTE3€ BEUIECTB OJIMHAKOBOTO CTPOEHUS
2. HAJIMYUU OJHUX U TEX K€ XUMUYECKUX PEeaKIni
3. CO3JaHMHM HA OCHOBE ONPEIEICHHON  MOJEKYIb
MOI00HBIX €l CTPYKTYP
4. co3nannu crnenuUuIecKux BEeIeCTB

Poub MaTpuiibl B OMOCHHTE3€E Oelika Urpaer:
1. uPHK
2. TPHK
3. JHK
4. 6e10K

CtpykTypHOH W  GYHKIMOHAJIBHOM €IWHMIICH TE€HETHYCCKOM

HJ/I-2 OIIK-4
[IpoekTupyer
OT/ENbHEIC
9JIEMEHTBI
TEXHHYECKUX
u
TEXHOJIOTHYE
CKHMX CHCTEM,
TEXHHYECKHUX
00BEKTOB,
TEXHOJIOTHYE
CKHX
TIPOIIECCOB
OMOTEXHOJIOT
UYECKOTO
MIPOU3BOJICTB
a Ha OCHOBE
MPUMEHEHUS
0a30BEIX
WHKCHEPHBIX
3HAHHUHI
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uHpOpMAaILIUHU SBISIETCS:
1. auts JIHK
2. yyactok moJekyisl JJHK
3. mosiekyna JJHK
4. ren

10

I'enom Ha3zbiBaeTcs:
1. nykneorua mosnekynsl JJHK
2. yuactok wmousekynsl JHK, cnyxamwmii mMarpumed s
CHHTE3a OJTHOTO OeJKa
3. ogHa HUTH Mostekyibl JJHK
4. monekyna JJHK

11

KoHCTUTYTUBHBIE TEHBI:
1. BKJIIOUEHBI Ha BCEX CTAaIUSIX OHTOI€HE3a W BO BCEX
TKaHsX
2. MOT'YT BBIKJIFOYAThCSI
3. BepHbI 00a YTBEpPXKICHUS

12

I'en comepxut nHMOPMAIHIO O:
1. mepBUYHOI CTPYKType Oenka;
2. BTOPUYHOM CTPYKTYype Oenka;
3. TpeTHUUHOMN CTPYKTYype OeKa;
4. CTpPOCHHUH aMHHOKHUCIIOTHI.

13

Perunukanus — 3to:
1. cunTe3 monekyinbl JJHK
2. cunrte3 Mosekyasl PHK
3. CUHTE3 MOJIEKYJIbl OenKa
4. cuHTE3 JOYECHUX MOJIEKYJ OenKa

14

Tpanckpunuus — 310:
1. cunTe3 Genka
2. cunte3 pPHK
3. cuntes3 novyepHux JJHK
4. cunte3 uPHK

15

TpanciAuus — 3To npouecc:
1. Tpancniopra uPHK k pubocomam
2. tpancniopta AT® x pubocomam
3. TpaHCIIOpTa aMUHOKHCIIOT K pubocoMamM
4. coelMHEHUs1 aMUHOKHCIIOT B LIENb

16

JI1st 5yKapuOTHYECKOM KIETKH XapaKTEPHO:
1. HamUYMe 3K30HOB U UHTPOHOB
2. co3peBanue uPHK
3. HaNM4ue PeryaaTOPHBIX AIEMEHTOB
4. BEepHBI BCE TPU YTBEPKIACHUS

17

CuHre3 6enka MPOUCXOIUT B:
1. sape xneTkn
2. IUTOIIIa3M€ KIIETKH
3. Ha pubocomax
4. B MUTOXOHAPHSIX

18

MPHK npezcrasisier co6oii Konuo:
1. rena, rpynmnbl rTeHOB
2. monexynsl JTHK
3. rpymnIbl TeHOB
4. rena

19

MPHK B nporiecce OuocunTesa Oenka:
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1. yckopsieT peakiiuu OMOCHHTE3a

2. XpaHUT TE€HETHYECKYIO HH(POPMAIHIO
3. mepenaeT reHeTHYEeCKyI0 HHPOPMALIUIO
4. sBIISIETCS MECTOM CHHTE32a OenKa

20

B ocHose npouecca cunresa MPHK nexxar npuHnumns:
1. pepmeHTaTHBHOTO OOECIICUEHUS
2. KOMIUIEMEHTAPHOCTH, MATPUYHOT'O CHHTE32
3. MaTpUYHOTO CHHTE3a
4. KOMILJIEMEHTApHOCTHU

21

I'eHeTHYeCKH KO — 3TO MOCIIENOBATENHHOCTD:
1. nykneotunos B pPHK
2. nykieotunoB B uPHK
3. aMHHOKHCIIOT B O€JIKe
4. nykneotunoB B JJHK

22

Konon cooTBeTCTBYET:
1. omHOMY HYKJICOTHAY
2. TpeM HYKJICOTHIaM
3. 4eTbIpeM HYKJICOTHAaM
4 nByM HYKJICOTHIaM

23

AHTHKOJIOH — 3TO MOCJI€0BATENLHOCTh TPEX HYKJICOTHIOB!
1. B monekyne uPHK
2. B «ocHOBaHUM» MoJieKkyinbsl TPHK
3. Ha «BepiuHe» Monekyiasl TPHK
4. B Mmonekyine JJIHK

24

®yuknua TPHK 3axmtouaercs B:
1. XpaHeHUHU reHeTHYecKol HHpopMaIu
2. mepeHoce aMMHOKHCIIOT K pubocomMam
3. yCKOpeHUH peakiuii OnocuHTe3a 6enka
4. nepeHoce reHeTu4eckoi nHdopMaluu

25

®ynkius TPHK B mporiecce TpaHcasium 3akiito4yaercs B:
1. TpaHCIIOpTE AMHUHOKUCIIOT
2. TpaHCHOPTE TeHEeTHUECKOW HHPOPMALIUU
3. XpaHEHUH I'eHeTHYeCKON NHPpOpMauu
4. ycxkopeHuu 6uocuHTe3a Oenka

26

Bropuunas ¢popma TPHK npencrasiser:
1. OIHOLENOYEYHYIO U30THYTYIO CTPYKTYPY
2. OHOILIETIOYEYHYIO JINHEUHYIO CTPYKTYPY
3. OIHOLIENIOYEUHYIO CIUPAIBHYIO CTPYKTYPY

4. NBYLIETIOYEUHYIO JUHEHHYIO CTPYKTYPY

27

AmuHOKHUCnOoTa npucoeauusercs B TPHK:
1. x moOoMy KOJIOHY
2. K aHTUKOJIOHY
3. K KOJJOHY B «OCHOBAaHUN» MOJIEKYJIBI
4. K aKIIeNTOPHOM 4acTH

28

ITon TepMuHOM «oOpaTHas T€HETHUKA» MOHUMAIOT CIIEAYIOIINE
MaHHITYIISITAT

1. IHK - PHK - 6enok - Mmoaudukanus 6enka - KjaeTka

2. 6enok - PHK - IHK - momudukamus JIHK - knerka

3. PHK - monudukamus PHK - JIHK - Genox

4. xknetka - JIHK - PHK - 6enok - mogudukamnms 6emka

29

TpaHCreHHbIE OpraHU3Mbl IOJY4alOT IIYTEM BBOJA YY>KEPOJHOIO
rcHa B
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1. comaTnyecKkyo KIeTKy
2. SULEKIIETKY

3. criepMaTo30us]

4. MUTOXOHAPUH

30

Axpomeranusi  xapakTepHa IS JKMBOTHBIX,  COJIepKalllnX
YyKEpOJHbIN FeH

1. nHCcynuHa

2. u"TepdepoHna

3. comarocTraTuHa

4. comaTtoTpornuHa

31

l'on, xorma BhHepBBIE IMOKa3aHa pOJIb HYKJIEMHOBBIX KHUCJIOT B
repeaayde HacJaeACTBEHHON HHPOpMAIIN

1. 1940

2.1944

3.1953

4, 1957

32

I'on, xoraa 6pl1a co3ana Moaensb aBoitHoN cnupanu JJHK
1. 1940
2. 1944
3. 1953
4. 1957

33

[TepBbIM 00BEKTOM IeHHON MHKCHEPHUH CTajla OaKTepHsI:
1. E.coli
2. S. cerevisae
3. B. Subtilis
4. A. tumefaciens

34

[lepBpIMU 00BEKTaMU T€HHON MH)KEHEPHUH CTAJIM MIa3MUIbIL:
1. S.cerevisae
2. B.subtilis
3. E.coli

4. A. tumefaciens

35

B kauectBe BekTOpa s BBEIEHHUS YYXKOTO T'e€Ha B JKUBOTHYIO
KJIETKY MCIIOIB3YIOT:

1. mma3mMuasl arpobakTepuit

2. JHK xmoporninacToB 1 MUTOXOHAPUI

3. BUPOUIBI

4. Bupyc SV-40

36

B kauecTBe BeKkTOpa i1 BBEIEHHMS YYKOTLO I'€Ha B KHBOTHYIO
KJIETKY HCIIOJIb3YIOT:

1. perpoBupyCHI

2. nna3Musl 6akTepuit

3. AHK x710pomiacToB 1 MUTOXOHIPU

4. BUpOUIbI

37

B kxagecTBe BekTOpa IS BBEICHHUS YYXKOTO T'€Ha B JKHBOTHYIO
KJIETKY HE UCTIONB3YIOT:

1. Bupyc SV-40

2. peTpOBUPYCHI

3. JHK muToxoHapuit

4. TpPaHCIIO30HbI

5. BUPOHIbI

38

B kauectBe BeKTOpa i BBEACHHS I'€HA B PACTUTEIBHYIO KIIETKY
HCIIOB3YIOT:
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. Bupyc SV-40
. BUpYC capkombl Payca
. TUTa3MHU/Ibl arpoOaKTepHid

4. BUpOUIbI
5. bar M13

W N =

39

B kauecTBe BekTOpa [J1s1 BBEJCHUS I'eHa B PACTUTEIBHYIO KIIETKY HE
HCIIONB3YIOT:

1. TpaHCTIO30HBI

2. IHK xuiopomiactoB

3. IIa3MuIbl OaKTEepUil

40

B cocra Bekropa Ha  OCHOBE BHpyca HE  BXOJIAT
MOCJIEI0BATEIHHOCTH, OTBEYAIOIIHE 3a:

1. BUPYIEHTHOCTD

2. CIIOCOOHOCTH K peruTuKaluu

3. MapKepHbIil IPU3HAK

4. maTOreHHOCTh

41

B cocraB BekTOpa Ha OCHOBE BHpYyCa BXOJST IMOCIICOBATEILHOCTH,
OTBEYAaIOIIHE 3a:

1. cmocoGHOCTH K Tepenave B KIETKY X035UHA

2. CIOCOOHOCTD K aMILUTH(UKAIIT

3. MapKepHbIil IpU3HAK

4. Bce IEPEUYNCIICHHBIC MTOCJICIOBATEILHOCTH

42

BekTop nomkeH ObITh:
1. 6oJIBIIUM
2. HeOOJIBIIUM
3. BepHbI 00a yTBEpPKIEHUS

43

B ocnoBe ucnonws3oBanus JJHK MUTOXOHIpUI M XJIOpPOIJIACTOB B
KaueCcTBE BEKTOPA JICHKUT:
1. xonbuieoOpaszHas popma
2. 00Bem
3. HaTM4Yue TOMOJIOTHYHBIX YYACTKOB C SI/IEPHBIM T€HOMOM
4. BepHbI BCE YTBEPKJICHHUS

44

KonuuecTBO HYKJIEOTHIOB, COCTABIISIONINX BUPOU/IBI:
1. 200 - 250
2.270-300
3.320-370
4. oxomo 1000

45

Bupownnsr umerot popmy:
1. mpsAMOIMHENHYIO
2. KOJIBLIEBYIO
3. ciApaneBUIHYIO

46

Tpancmo30HBI UMEIOT POPMY:
1. mpsiMonMHENHYIO
2. KOJBLIEBYIO

47

TpaHcro30HBI BIIEpBbIE OBUTH OTKPBHITHI B:
1. 30 - x romax
2. xoHie 40 -x roJioB
3. 1971 rony

48

TpaHCIO30HBI OTKPBLI:
1. ITonb bepr
2. bapbapa Mak-KnunTtok
3. ®penepux CrnHTep
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49

I'ox OTKpBITHS BUPOUOB:
1. 1968
2.1971
3. 1973
4.1977

50

Bupounnam npencraBisroT co0oi:
1. 1 nenoueunyro JJHK
2. 1 uenoueunyro PHK
3. 2 uenoueunyro JJHK
4. 2 nenoveunyw PHK

51

HyxknenHoBast KHCI0Ta BUPOUIOB C OCITKOM:
1. cBsA3ana
2. He cBsA3aHa
3. BepHBI 00a YTBEPKICHUS

52

TpaHCcO30HBI UTPAIOT BAXKHYIO POJIH B IBOJIIOIIUN BUIOB:
1. na
2. HET

53

ArpobakTepun SBISIOTCS:
1. BHYTpUKJIETOYHBIMU [TAPA3UTaAMU
2. BHYTPUKIIETOYHBIMU CUMOUOHTAMHU
3. BHEKJIETOYHBIMU CUMOMOHTaMU
4. HM OJTHO U3 YTBEPKIACHHBII HE BEPHO

54

ArpobakTepun SBISIOTCA:
1. mapa3utamMu Ha KJIETOYHOM YPOBHE
2. cMMOMOHTaMHU Ha KJIIETOYHOM YPOBHE
3. cMMOMOHTaMH Ha TEHHOM YPOBHE
4. mapazuTaM Ha TEHHOM YpPOBHE

55

ABTOpPOM peCTPUKTA3HO-IUTA3HOI'O METOAA SIBISETCS:
1. Bepr
2. Mak-KnnaTok
3. Mak-Jleon
4. DiiBepu

56

[Ipu pecTpUKTa3HO-TUTa3HOM METOJI€ NPOUCXOJIUT CIIMBAHHUE
konmoB JIHK:

1. Tynou - TUnKun

2. JIUIKUM - JIUTIKUNA

3. Tynow - Tynou

57

[Ipy KOHHEKTOPHOM METO]Ie MPOUCXOANT ciurBaHue KOHIOB JIHK:
1. Tynon-nmunkui
2. TUOKAN-TATKAI
3. Tynoi-tynoi

58

[IpumeHeHne JTUHKEPOB HMMEET CMBICI B TOM CTydyae, €Clid IpHU
paspymenun 2 tunos JJHK pectpukrazamu 006pa3yroTcs KOHIIBL:

1. oIHOMMEHHBIE JIUTIKHE

2. pa3HOMMEHHBIE JINIIKHUE

3. Tynble

59

[IpuMeHeHne JMHKEPOB MMEET CMBICA B TOM CTy4ae, €CIM IpHU
paspymennu 2 tunoB JIHK pectpukrazamu o0pa3yroTcst KOHITBI:

1. oqTHOMMEHHBIE TUTTKHE

2. TYNOW U JIUTIKUAN

3. Tymble
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60

JIuHKEpbl HE NMPUMEHSIOT, eciu npu paspymeHun 2 tunos JIHK
pecTpuKTa3aMHu 00pa3yroTCsl KOHILIBI:

1. olHOMMEHHBIE JIUIIKUE

2. pa3HOUMEHHbIE JIUIIKHE

3. Tymble

4. Tynou U JIUNKUAN

61

@depMeHT KOHIEBas TpaHcdepasa NpPUMEHSETCS MPH CIIMBAHUU
KOHIIOB:

1. OTHOMMEHHBIX JHUITKUX

2. pa3HOUMEHHBIX JIUITKUX

3. TymbIX

4. TYOTO M JIMIKOTO

62

Jinsa commBaHus Tynslx KoHunos JIHK npumensior smrasy B
KOHIIEHTpaLMIX:

1. HEAOCTATOYHBIX

2. CTaHJ@PTHBIX

3. U30BITOYHBIX

63

s nenarypauuu JIHK Tpebyercs:
1. menounoit pH
2. xucnbiii pH
3. kucaslii pH u BbIcOKas TeMiieparypa
4. menounoit pH u BeIcOKast Temneparypa

64

Temneparypa aenarypanuu JJHK (°C):
1.37
2.65
3. 100

65

Temnepatypa penatypanuu JHK (°C)
1.37
2.65
3. 100

66

[Ipu rubpuauzanuu cnapusatorcs pparmentsl [JHK:
1. oHOLIETIOYEYHBIE
2. IBYLICTIOYCHHBIC
3. OAHO- U ABYLIENIOYEYHBIE

67

[Ipu rubpuau3anuy BO3SMOXKHO CllapUBaHUE:
1. JHK - THK
2. JHK - PHK
3. PHK - PHK
4. BCe MEepEUNCIICHHbIE COYETAaHMS

68

['ubpummzanuio wuccneayemorr HykienHoBond kuciaotrel ¢ JIHK-
30HI0M IPOBOJIAT:

1. B pacTBOpE

2. B TeIe

3. Ha HUTPOILIEJUTIOI03€

69

Uyxeponnas JIHK, monaBimast B kJieTku B MpUPOJE, KaK MPABUIIO,
HE TIPOSIBJISIET aKTUBHOCTH, TaK KaK pa3pymaercs GepMeHTOM:

1. nurazoit

2. MeTUa30i

3. pecTpuKTa3ou

4. TpaHCKpUNTA301

70

I'ox poxkaeHust FTeHHOW MHYKEHEPUU:
1.1971
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2.1972
3. 1973
4.1974

71

[TepBas rubpunnas JIHK conepkana pparmentsr JJHK
1. BUpyca u 6akTepun
2. 2-X BUPYCOB M OaKTEpPHH
3. GakTepuu, APOXKIKEBOU KIICTKH U BUpYCa
4. GakTepuu, BUpYyca U JKUBOTHOU KIIETKU

72

IlepBast BbIIENEeHHas W3 OaKTEpUAIBbHOM KIETKM 3SHIOHYKJ€as3a
pacmerisuia mojekyinsl JJHK:

1. B MecTe y3HaBaHUS

2. Ha ONIPEAECITHHOM PacCTOSHUM OT MECTAa Y3HAaBaHHUs

3. B IPOU3BOJIBHOM MECTE OT MECTA y3HABAHUs

73

[TepByto pPECTPUKTA3Y, KoTopas pacuierisia CTPOro
onpeaeneHHyo nociaenosarenbHocTs JJHK Beraenmmm:

1. Me3enscon u FOann

2. Me3enbcon u Bewri

3. Cmut n Buibkok

74

B cocraB monmmumMepassl BXOAUT GYHKIMOHATIBHBIX TOMEHOB!
1.1
2.2
3.3
4.4

75

VY3HawT u pacuiemisaor Moiekynsl JJHK B mpou3BonbHBIX TOukax
HYKJI€a3bl:

1. 1 knacca

2. 2 xjracca

3. 3 knacca

4.1 u 3 xiacca

5.2 u 3 kimacca

76

V3HarwT u pacmermnsaoT Mmoaekyiel [IHK crporo B caiite y3HaBaHus
WM Ha (PUKCHUPOBAHHOM PACCTOSIHUH OT HETO HYKJICa3bl:

1. 1 knacca

2.2 knacca

3. 3 xnacca

4.1 u 3 kiacca

5.2 u 3 xymacca

77

3a pecTpUKTAa3HYI) M METHIUPYIOUIYI0 aKTUBHOCTh OTBeYaeT 1
0€JIOK y SH/I0OHYKJI€a3 PECTPUKIIH:

1. 1 u 3 ximacca

2.2 u 3 xiacca

3.1 u 2 kiacca

4. 2 knacca

5. 3 kimacca

78

3a pECTPUKTA3HYI0 M METWIHPYIOIIYI0 aKTUBHOCTh OTBEYAIOT
pasHbIe OCJIKU y SHIOHYKIJI€a3 PECTPUKITUH:

1. 1 u 3 ximacca

2.2 u 3 xiacca

3.1 u 2 kJacca

4.2 knacca

5. 3 kimacca
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IIpu pasrone xpomocomuoii JIHK B arapozHom rene Oumxe K
CTapTOBOM JIMHUU OKAXYTCSl (PparMeHThI:

79
1. kopoTkue
2. ININHHBIE
IIpu pasrone miasmuaHoit JJHK B araposnom rene (no 1%) nanpine
BCEr0 OT CTAPTOBOI JIMHUU OKAXYTCSI (POPMBI:
80 1. nuHeHAS
2. KOJblIeBas
3. cynecnupajibHas
JlJ1s MOCTpOEHUsI PECTPUKIIMOHHON KapThl HEOOXOAMMO (PparMeHThI
JIHK nocnenoBatenbHO 00paboTaTh:
81 1. 1 pectpukTa3zoii, 3aTeM 2 peCTPUKTA301
2. 1 pectpukTaszoii u cmechio 1 u 2 pecTpukras
3. 1 pecTpukTa3zoi, 2 peCTpPUKTa301 U UX CMEChIO
PecTpukiimoHHbIe KapThl IO3BOJISIOT ONPEAETUTH:
1. mONMHYIO HYKJICOTUIHYIO MOCIEI0BATEIbHOCTD
82 2. creniens romonoruu ydactkoB JJHK
3. HapyuieHus B paboTe reHa
4. cTpyKTYpy reHa
Xumnueckuii cukBeHc JJHK ocHoBaH Ha:
1. cunTe3e komiuieMeHnTapHoro yyactka JJHK
83 2. pa3pyuienuu 1 HykIeoTuaa
3. paspylleHMM OJHOrOo U3 4 HYKJIEOTHIOB B KaKIOU
pPEaKIMOHHON CMECH
Xumnueckuit cukeHc JJHK npenmoxunu:
1. Canrep u I'mnGepr
84
2. CoBumx 1 Makcam
3. Makcam u I'nnbept
®epmenratuBHbli cukBeHe JIHK npepmoxumt:
1. Makcam u I'nnbept
85 2. l'unbept
3. Canrep
4. CoBumK
[Ipn xummnueckom cuksence JJHK meturcs:
1. ¢ ogHOTO KOHIIA
86
2. ¢ 000UX KOHIIOB
3. mo Bcew IMHE
[Ipu GpepMeHTaTUBHOM CUKBEHCE MOAU(PUIIMPOBAHHBIE HYKICOTHbI
J00aBIISIOT IO CPAaBHEHHIO ¢ HOPMAJILHBIMU B:
87 1. n30bITKE
2. paBHOM COOTHOILIEHUU
3. HeJloCTaTKe
Jlist HeTOPECTPUKIIMK YHIOHYKII€a3bl 100aBISIOT:
88 1. B HEMOCTATKE
2. u30bITKE
Henopectpukuust 0ObIMHO TNPUMEHSIETCS MpPH  HCHOJb30BaHUU
pECTpUKTa3:
89 1. KpymHOIIEn AKX

2. MEJIKOILIEITAIIIAX
3. 1 x1acca
4. 3 kiacca
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s  weobOparumoro cBsizpiBanus JIHK ¢ wHuTpomemmono3oi
HeoOxoauma Temneparypa (°C):

1.65

2.70

3.80

4,100

91

His  weobOparumoro cBsizpiBanus JIHK ¢ wHuTponemmono3oi
HEOOXOMMBI BBICOKAs TEMIIEpATypa H:

1. OOBIYHOE JaBICHUE

2. BBICOKOE JaBJICHHC

3. HU3KOC JaBIICHUE

4. BakyyM

92

[Tepenoc JJHK Ha HUTpOIEIUTIONO3HBIN (DUIBTP HA3BIBACTCS:
1. CeBepHblii OJIOTTHHT
2. FOxHBI# OJOTTHHT
3. 3amagHblil OJIOTTHHT

93

[Tepenoc PHK Ha HUTpOLEIUTIONO3HBIN (PUIBTP HA3BIBACTCS:
1. CeBepHblii OJIOTTHHT
2. KOxHBI# OIOTTHHT
3. 3amaHblil OJIOTTHHT

94

[lepenoc 6enka Ha HUTPOLIEIUTIOIO3HBIH (DUIIBTP HA3BIBACTCS:
1. CeBepHblii OJIOTTHHT
2. FOxHBI# OJOTTHHT
3. 3amagHblil OJIOTTHHT

95

OunbpTpoBanbHasg Oymara npH OJOTTUHTE OOECreYyruBaeT TOK
OydepHoro pacTBopa B HaIlpaBJICHUH:

1. anexTpodopesa

2. oOpaTtHOM 3J1eKTpodhopesy

3. NepneHuKYJIIPHOM 3JIeKTpodope3y

96

Haspanne «Meron apoOOBHKa» MPUMEHSETCS MO OTHOIIEHUIO K
OoubIHoTeKam:

1. reHOMHBEIM

2. knonoBoi JIHK

97

C cunreza JIHK na wmarpune PHK waumHaercs cosnmaHue
OMOIMOTEK:

1. reHOMHBIX

2. xsonoBou JIHK

98

[Ipu co3ganuu TeHOMHOM OMOINOTEKN TEHOM MPECTaBIIECH:
1. memukom
2. parmeHTapHO

99

Coznanue TeHOMHOM OMOIMOTEKU MOKHO CUMTATh aMIUTH(UKAIAeH
JTHK:

1. in vitro

2. in vivo

100

Coznanue KIOHOBOM OMOIMOTEKH MOXKHO CUMTATh aMIUTH(UKAIIUEH
JTHK:

1. in vitro

2. in vivo

101

[Tonumepaszuyro HEMHYIO pEeaxIuio MOKHO CUHTATh
amrmndukaruein JTHK:

1. invitro

2.invivo
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[Ipu mosryyeHHH >KUBOTHBIX OEJIKOB C MOMOIIBIO OaKTepHaTbHON
KJICTKH JIY4IIIe UCII0Ib30BaTh Onbnuoreky JIHK:

1. KJIOHOBYIO

2. TCHOMHYIO

103

Meton OECKJIETOYHOTO MOJICKYJISIPHOTO  KJIOHUPOBAaHHS — ObLI
pa3paboTaH B:

1. 1973 rony

2. 1976 rony

3. 1977 rony

4. 1985 rony

104

[Tonmumepa3HyIo HEMHYIO peakuio pa3padboTai:
1. bepr
2. 'unGept
3. CaysepH
4. Mannuc

105

Metonuky mnepeHoca JIHK ©Ha HUTpOUEWTIONO3HBINA (UIBTP
pazpaboTai:

1. bepr

2. 'unbept

3. CaysepH

4. Mannuc

106

[Ipu nonumepasHoit nenno peakuuu koauudectso JJHK ot nukna k
LHKJTY YBEJIMYUBAETCS:

1. Ha HECKOJIBLKO (PparMeHTOB

2. B apu(pMETHUECKOIN MPOTPECCUU

3. B T€OMETPHUUECKOM MPOTrpeccuu

107

Hukn ammumdukanuu JJHK in vitro 3anuMaet (B MUHYTax):
1.5
2.10
3.15
4. 20

108

Jnsg uenel MEIUUMHCKOW JMArHOCTUKM Yallle BCETO HCIIOIb3YIOT
ammunduxaruio J[THK ¢ momoipio KIIOHUpOBaHUS:

1. B BUpyce

2. B IJIa3MUE

3. 6eCKIIETOUHOr0 MOJIEKYJISIPHOTO

109

[TpomoTop B-nmakTamassr:
1. cunbHBIN peryaupyemMsli
2. cnaOblil HeperynupyeMblit
3. cnabsblil perynupyemblit
4. cWJIbHBIN HEPETYIUPYEMBII

110

Hannune nHTpOHOB M 3K30HOB He xapaktepHo misa JJHK:
1. npoxokeit
2. pacTeHui
3. )KUBOTHBIX
4. 6akrepuii

111

ATTenyanus 3T0:
1. oOpa3zoBaHNEe TEPMUHUPYIOIIETO CUTHAJIA
2. pernipeccust
3. BepHBI 00a YTBEPKICHUS

112

112. Tonbko AN 3YKaApUOTUYECKOM KIIETKH XapaKTepHO
HaJIN4Ke:
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1. arTenyaropa
2. nocnenoBarensHocTy [lalina-/lansHapHo
3. MoaysiTOpa

113

Tonbko A5 5yKapruOTUYECKOM KIIETKH XapaKTepHO HaJIH4ue:
1. arTenyaTtopa
2. mpomoTopa
3. ycunurens

114

OTnnune aTTeHyauuu OT PErpeCcCUu:
1. arrenyanus 3aBucut ot komiuiekca AK+TPHK
2. aTTeHyalus 3aBUCUT OT IpucyTcTBUs caMoii AK
3. BepHbI 00a YTBEPKICHUS

115

[Ipn TpaHcheknMH JUTHPOBAHUE MApPKEPHOTO IpHU3HAKa
BBOJMMBIM T'€HOM:

1. o0s13aTenBHO

2. HeO0Os13aTENHLHO

C

116

DddexruBnocTs BXxoxkaeHus JIHK B kineTku:
1. BBICOKA
2. HEBBICOKA

117

Yacrota tpancdopmarmu JJHK kietku npu Tpancdexiuu:
1. BBICOKAs
2. HEBBICOKasI

118

MeToa MUKpOUHBEKIIUN ObLT pa3paboTaH:
1. Makcamom u ['mnbeprom
2. Me3zenbconom u FOanem
3. AHnepceHoMm H JIlnakymakocom

119

CrabuibHas TpaHc(opmalysi KIETOK BbIIIE IIPU:
1. TpaHCcheKuH
2. MUKPOUHBEKITUU
3. 10CTaTOYHO BBICOKA B 000UX CIIydasix

120

[Ipu MuUKpouHBEKIUAX TpaHchopMupyeTcs KieTok (%):
1.1
2.10
3.30
4.50
5.100

121

Pennmuuupyer puOocoMHbIE T€HbI TPOMOTODP:
1. Pol |
2. Pol 1l
3. Pol 1l

122

Pennmumupyet cTpyKTypHbIE TeHbl OEJIKOB MPOMOTOP:
1. Pol |
2. Pol 1l
3. Pol 11l

123

Penmunupyer rensl, koaupytouue Hebonpmue PHK nmpomoTop:
1. Pol |
2. Pol 1l
3. Pol 11l

124

Jlis sKcrpeccu 3yKapUOTHYECKHX T'€HOB B KJIETKE MPOKapHOT

HGOGXOZ[I/IMO CTaBUTh UX MO KOHTPOJIb PETYIATOPHBIX 3JICMCHTOB!

1. aykapuot
2. IpOKapuoT
3. IpOKapuoOT U IYKapUOT
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ATTEHyaTopbl pacroaratoTCcsi MEXIy:
1.1 1 2 CTpyKTYpHBIM T€HOM
2. B KOHLIE CTPYKTYpHOI'O reHa
3. My IPOMOTOPOM U 1-M CTPYKTYPHBIM F€HOM
4. Mexy IPOMOTOPOM U 2-M CTPYKTYPHBIM I'€HOM

126

B kadecTBe Mapkepa Juisi OaKTepHaIbHBIX KJIETOK MCIOJIb3YIOT T'eH
dbepmenra:

1. TUMHUIMHKAHA3EI

2. 1aKTO3bI

3. aHTHOMOTHKA

127

B kagecTtBe Mapkepa 11 dKUBOTHOM KJIETKU HUCIIONIB3YIOT T€H:
1. THMUIVHKUHA3EI
2. NaKTO3Bbl
3. anTHOUOTHKA

128

UTo 03HayaeT OTHOCAIIMICS K CO3JaHHUI0 HAaHOOOBEKTOB TEPMUH
«Bottom up»?
l. co3maHme  HAHOCTPYKTYpPUPOBAHHOTO  CJIOS  Ha
MOBEPXHOCTU 00BEKTA
2. CTpYKTypooOpa3oBaHHE, CO3JaHHE HAHOCTPYKTYp H3
aTOMOB M MOJIEKYJI
3. nucneprupoBaHue, YMEHBIICHUE pa3Mepa HAaHOOOHEKTOB
4. co3naHue HAHOCTPYKTYPHUPOBAHHOTO CIOSI METOJOM
cyOJIMMaIliy BEIeCTBa

129

KoMIUIeKe MOIMMEpHBIX TEXHOJIOTHI UCKITIOYAeT ...
1. )KMAKOCTHOE TpaBJICHUE
2. ropsiuee mpeccoBaHue
3. IUTBHE MOJ JABICHUEM
4. cBsI3bIBAaHHE MOJICKYJT

130

IIpy  KOHHEKTOpPOM METOJE C  HCIOJIb30BAHME  KOHIIEBOM
TpaHcepasbl OeccMBbICIIEHHBIE MOCJIEA0BATENBHOCTH
00pa3oBHIBATHCS:

1. MmoryT

2. HE MOTYT

131

Merton, Haubosiee YacTO HUCHOJB3YeMBbIH MpPH  MOCTPOECHUH
rudpuanbix JJHK:

1. pecTpuKTa3HO-INUTa3HBIN

2. KOHHEKTOPHBIN

3. c IpUMEHEHHE JIMHKEPOB

132

[pu PECTPUKTA3HO-JINTa3HOM METOo/Ie OeccMbICTICHHBIE
MOCJIeI0BATEIbHOCTH 00Pa30BhIBATHCS:

1. moryr

2. HE MOTyT

133

Homenknarypy pecTpukTa3 mpeioxKiiIu:
1. Cmut m Hatanc
2. MezenbcoH u FOanb
3. Cmut 1 Bunskokc

134

CaiiTel y3HaBaHUS PECTPUKTa3aMU OTHOCHUTEIBHO IIOBOPOTAa Ha
180°C:

1. cummeTprUYHBI

2. HE CHMMETPUYHBI

135

PexomOunantueie JIHK — wmonexynst JIHK, momyuennsie
IyT€M COEIMHEHMs NPU-POJHBIX M CHHTETHMYECKUX (pParMEeHTOB
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JHK ¢ monexynamu, ClIoCOOHBIMH PETUTUIIUPOBATHCS B KIIETKE.
1. BHE )XKMBOW KJIETKH
2. B JIPOIKEBBIX KJIETKAX
3. B pacTTEJIBHBIX KJIETKAaX
4. B xeTKax rpu0oB

136

JIHK-nuraza —  ¢epMeHT, KaTaau3upyloluid  oOpa3oBaHHUE
CBSI3M MEXIY 3'-TUIPOKCUIBHOW rpynmnoit u 5'-
dbocdaroM coceqHUX HYKICOTHUIOB B MECTE OJHOIENOYEUHOTO
paspsiBa Mosiekyisl JJTHK.

1. pochomurpupHoit

2. BOJIOPOJHOM

3. cnoxxHOA(hUpHOI

4. 5IeKTPOCTAaTUYECKOM

137

[Mnasmuasl  —  cTa0WIBHO  HAacJeayemMble  BHEXPOMOCOMHbBIE
anementel  ([JAHK), saBmstommecs  OOBIYHBIM ~ KOMIIOHEHTOM
KJICTOK.
1. 6akTeprambHBIX
2. pacTUTEIBHBIX
3. BUPYCHBIX
4. 5KMBOTHBIX

138

CTpyKTYpHBIY T€H — 3TO I'€H, KOJUPYIOIIUNA MOJIEKYIY .....
1. 6enka
2. PHK
3. AHK
4. HyKJIeOTH A

139

[Ipaiimep (3aTpaBKa) — 3TO KOPOTKHE MOCIEJOBAaTENILHOCTH
oOpa3yeMble B MpoIeccCe peIUIMKAlUKM NpU ydacTuu (epmeHTa
PHK-npaiimazel u cnapennsie ¢ matpuunoit JJTHK.

1. Hykieo3nia

2. PHK

3. AHK

4. HyKJI€OTHAA

140

[IpomMOTOp — y4acTOK MOJIEKYJIBI , C KOTOPBIM CBSI3BIBACTCS
PHK-nonumepasa, 4TO COIIPOBOXKIAETCS VHULAALAEH
TPAHCKPHUIILIMHA COOTBETCTBYIOIUX T€HOB.

1. 6enka

2. PHK

3. IHK

4. nykneotuaa

141

Calit — 3710 MIOCJIEIOBATEIbHOCTH Ha KOHI[AX TeHOMa
¢ara A, HeoOxoaumsle s ynakoku JJHK B garossie yactuiib.

1. HyKJIEOTHIHBIE

2. HyKJICO3U/IHbIE

3. aMMHOKHUCIIOTHBIE

4. monucaxapuIHbIe

142

I'en — sto ywacrox JIHK, xomupyrommii olHy NOJIMIENTHIHYIO
LIETIb WU OJTHY MOJIEKYITY

1. 6enka

2. 1-PHK

3. 1e30KCcupUOOHYKIICOTIPOTEUIA

4. Hykneotuaa

143

T'emeruyeckuii kog — 3TO CHCTeMa 3alMcEed B BHUAE
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MOCIEIOBATEILHOCTH
1. HyKJI€OTUAOB
2. a30THCTBIX OCHOBaHUM
3. HYKJICO3HU]IOB
4. OenxoB

144

K HaHOOOBEKTaM OTHOCSITCS YaCTHUIIBI C pa3MEPAMH ...
1. 1 um
2. 10 am
3. 50 um
4. 100 am
5.500 um
6.1000 M

145

K HaHopa3MepHbIM 00bEKTaM OTHOCSTCS ...
1. dbochonunuaHbIe MULICTUTHI
2. NUNONPOTEUHBI
3.BUPUOHBI NTHYBETO TPUTITIA
4. Monexya reMorioonHa
5. KIIETKH KpOBH

146

YKaxkuTe, Kakue M3 TEPEUYUCICHHBIX HAHOIPENapaToB 00JIaTaroT
HU3KOH TOKCHYHOCTBIO M CIIOCOOHOCTBIO K OWOJErpajalud B
OpraHusMe:

NEeNTUHBIE PparMeHThl aHTUTEI

bynepeHsl

MarHUTHbIE HAHOYACTHUIIBI

TIOJIUIICTITU AbI

5. 30JI0ThIe HAHOYACTHIIBI

b s

147

Hecneunduuecknmu MyTsIMU MIPOHUKHOBEHMUSI npenapara
HAMPaBIEHHOTO JIEHCTBUS B KIETKY SIBIISETCS:

1. sHgoIMTO3

2. peuenToponocpeI0BaHHbIN YHI0LUUTO3

3. NHUHOILIUTO3

4. ¢arouurtos

5. BK30IIUTO3

148

«CTenc-IumocoMel» He pacCno3HarTCA MI/IKpO(l)aFaMI/I 6nar0ﬂap>1

YHUKaJIbHOMY (OC(hHOIMITUIHOMY COCTaBY
npernapaTram, KOTOpbIe HECYT JTUOCOMBI

pa3Mepy JIMIOCOM

MOTU(UKAIIHA TTOBEPXHOCTH TTOIHATHIICHTITMKOIEM
5. MoaM(UKalMU MOBEPXHOCTH (pparMEeHTaMu aHTUTEl

e

149

Jia monydeHus HeOOMbIIMX (PParMEHTOB HYKJIEMHOBBIX KHCIIOT,
UMEIOIIUX CPOACTBO K ONpPEEeNCHHBIM OeJIKaM, TPUMEHSIOT ...

1. TMOPHUIOMHYIO TEXHOJIOTHIO

2. Ta3z0BYIO Xpomarorpaduio

3. anTaMepHYIO TEXHOJIOTHIO

4. DIIEKTPOHHYIO MUKPOCKOIIHIO

150

KT0 13 y4eHbIX co3aan TpaH3uCTOpP Ha OCHOBE HAHOTEXHOJIOTUI
1. Hopuo Tanuryru
2. Puuapn ®@elinman
3. Opuxk Jlpekcnep
4. Cee3 Jlexkep

151

OCHOBHBIM HEIOCTATKOM KHUBBIX (QTTEHYMpPOBAHHBIX) BaKIUH
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SABIIACTCA:
1. H€O6XO,Z[I/IMOCTI) HUCIIOJIB30BaHUA XOJOAMJIIBHUKOB IJIsA

XpaHeHUs
2. CIOXHOCTb KyJbTUBUPOBAaHHS MHOTMX IaTOICHHBIX
MHUKPOOPTraHU3MOB

3. OIIACHOCTh CIIOHTaHHOT'O BOCCTaHOBJICHHUS
BUPYJICHTHOCTH

4. Hu3kas >PEeKTUBHOCTh TAKUX BaKIIUH
5. OACHOCTb 3apayKEHUs IEPCOHAJIA HA IPEATIPUATUI

HpI/ILII/IHa HEBO3MOXXHOCTHU HeHOCpeHCTBeHHOﬁ SKCIpECCU TICHa
YCJIOBCKA B KJICTKAX IMPOKApPHUOT:
1. BeICOKas KOHICHTpalus HYKJICAa3

152 2. HEBO3MO>XHOCTb PEIUIMKALIUU T1JIa3MH/]T
3. OTCYTCTBHE TPAHCKPHUIILIHH
4. HEBO3MOXKHOCTb CIUIaliCMHIa
5. OTCYTCTBHE TPAHCISIIUU
[Ipssimoit mepenoc uyxepoanoit JJHK B mporomnnactsl BO3MOXEH €
MTOMOMUIBIO:
1. MUKpOMHBEKIIUH
153 2. Tpanchopmanuu
3. YIaKOBKH B JIUTIOCOMBI
4. KynTbTUBUPOBAHHE IMPOTOIJIACTOB HA COOTBETCTBYIOLIUX
MUTATEIBHBIX CPeaax
5. 00pabOTKHU NPOTOILIACTOB HOTUITUIICHTITUKOJIEM
CyOcTparaMu pecTpUKTa3, HCIOJIb3YEeMbIX TE€HHBIM HHXKEHEPOM,
SBIISIIOTCSL:
1. romomnonucaxapubl
154 2. rereponoarcaxapumabl
3. HYKJIEUHOBBIE KHUCIIOTHI
4. 6enxu
S. IMOUABI
«["en-mapkep» HEOOXOIUM B FeHETUUECKON MHKEHEPHH:
1. ast BKITFOUEHUS BEKTOPA B KIIETKH X035MHA
2. 1t oTO0pa KOJIOHUH, 00pa3yeMbIX KJIE€TKaMH, B KOTOpbIE
155 MPOHUK BEKTOP
3. nns BKIIOUeHUs: —pabouero reHal B BEKTOp
4. ni1s TOBBIICHHS CTAOMITBHOCTH BEKTOPA
5. s o0nerdyeHus: MPOHUKHOBEHUS BEKTOpa B KIIETKH
X03sIMHA
[loHATHE <ITUMKHE KOHILBD MPUMEHUTEIBHO K TE€HETHYECKOU
WH)XCHEPUH OTpaXkaer:
.  KOMIJIEMEHTapHOCTh  KOHLEBBIX  HYKJIEOTHUIHBIX
IIOCJIEI0BATEIBbHOCTEN
156 2. B3aUMO/JIeHiCTBHE HYKJICMHOBBIX KUCJIOT U TUCTOHOB
3. pearupoBaHue Japyr ¢ gpyrom SH- rpynn ¢
o0pa3oBaHUEM JUCYNIb(OUIHBIX CBSA3EH
4. runpo@oOHOE B3aMMOJICICTBIE JTUITHI0B
5. oOpazoBaHKe BOJIOPOJIHBIX CBSI3EH
[Tonck HOBBIX PECTPUKTA3 AJISi UCHOJIB30BAaHUS UX B T€HETHYECKON
157 | HHIAKEHEpHH OOBsICHSIETCS:

1. paznuuueM B KaTAIUTHYECKONM aKTUBHOCTH
2. pa3IMYHBIM MECTOM BO3JICHCTBHSI Ha cyOcTpar
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3. Bugocnenu(puayHOCTHIO
4. BLICOKOW CTOUMOCTBIO
5. BOBHUKHOBEHHEM YCTOMYMBOCTH K HUM

Ycenexu  TCHETHYCCKOW  WHXKCHEPUHM B O0JIACTH  CO3JIaHUs
pPEKOMOMHAHTHBIX ~ O€NKOB,  OoJnbIlle, YeM B  CO3JaHUU
PEKOMOWHAHTHBIX aHTHOUOTHUKOB. DTO OOBSICHSETCS ...

1. 6omee mpocTOii CTPYKTYpOil OeKOoB

2. TPYIHOCTBIO MOJ00Opa KIIETOK — X035€B JUIsl OMOCHUHTE3a

AHTHOMOTHKOB

158 3. OONpIIMM  KOJIMYECTBOM  CTPYKTYPHBIX  TI'€HOB,
BKJIFOYCHHBIX B OMOCHHTE3 aHTUOMOTHKOB:
4. npobremamu  0€30MaCHOCTH  MPOU3BOJICTBEHHOTO
nporiecca
5. HeoOXonuWMble  QHTHOMOTHKHM  MOKHO  MOJYYUTh
TPaIUIIMOHHBIMI METOIAMH OMOCHHTE32
@depMeHT Iura3a HCIOJNb3YeTCS B TEHETHYECKOW WHXEHEPUH
MOCKOJIBKY:
1. ckpenisieT BEKTOp ¢ 000IOUKON KIETKU-XO03SIMHA
2. KaTaIM3upyeT BKIIOYCHUE BEKTOPA B XPOMOCOMY KJIETKHU-
159 XO035IMHA
3. Karaau3upyeT KOBAJCHTHOE CBS3bIBAHUE YTIIIEBOIHO-
dhochopnoii nernn JIHK rena u JIHK BekTopa
4. Karanu3upyeT 3aMbIKaHWE TENTHIHBIX MOCTHKOB B
MEeNTUAOTIINKAaHE KJIETOYHOU CTEHKU
5. KaTamu3upyet 00pa3oBaHUE TIIMKO3HUIHBIX CBSA3EH
buotexHonory «reu-mapkep» He0OX0IUM:
. nansd TOBBIIIEHWS  AKTUBHOCTH  PEKOMOMHAHTOTO
MHUKPOOpIraHu3Ma
2. nnst 00pa3oBaHUs KOMIIETEHTHBIX KJIETOK X03IMHA
160 3. st Monu(pUKaIMK MECTa B3aUMOJICHCTBUSL PECTPUKTA3 C
cyocTpaTom
4. nnst oTO0pa PEKOMOMHAHTHBIX KIJIETOK
5. U1 TIOBBIIICHUS BBDKMBAEMOCTH PEKOMOMHAHTHBIX
KJIETOK
Ocnabnenye orpaHUYeHl Ha UCIOIb30BaHUE B IPOMBIIUIEHHOCTH
MHUKPOOPIraHU3MOB-PEKOMOMHAHTOB CTAJI0 BO3MOXKHBIM OJ1aroapsi:
1. COBepHICHCTBOBAaHHIO METOJOB HW3OJSIIUM TEHHO-
MH)XEHEPHBIX peKOMOMHAHTOB OT OKpYXaroIeil cpeibl
2. MIOBBIIICHAIO KBATH(DUKAIIMU TIEpCOHANa, paboTaloIIero C
161 HUMU
3. YCTaHOBJICHHOM 3KCIEPUMEHTAIBHO cmabou
KHU3HECTIOCOOHOCTH PEKOMOMHAHTa
4. SKCHEPUMEHTAIHPHOMY TIOJITBEPKIACHUIO 00s3aTeIbHOM
MOTEPH UYKEPOTHBIX TCHOB
5. U3 PKOHOMUYECKUX COOOpaKeHU I
Bekrop Ha OCHOBe Ma3MHIbl MPEIIOYTUTENbHEH BEKTOpa Ha
ocHose (¢arosoi IHK Gnaromapst:
1. 6ompiIOMY pazMepy
162 2. MeHbIeH TOKCUYHOCTH

3. OOJIbIIEH YaCTOThI BKIIFOUEHHUS
4. OTCYTCTBHS JTIM3KCA KIIETKH XO35HHA
5. GospLIel yCTOMYMBOCTH
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163

AKTHBUpOBAaHHE  HEPACTBOPUMOTO  HOCHUTENSI B cliydae
“MMOOMIM3auu pepMeHTa He0OX0IUMMO:

1. anst mydiiero BKIIOUYEHUs: pepMEHTa B TelIb

2. 17151 TOBBIIICHHS COPOIIMH hepMeHTa

3. U1 TIOBBILICHUS] AKTUBHOCTH (hepMEHTA

4. nyist 06pazoBaHusl KOBAJICHTHOM CBSI3U

5. 11 CHUKEHUSI TOKCUYHOCTHU

164

NMMmoOunu3anus HHIWBUIYATbHBIX (EPMEHTOB OTpaHUYHUBAETCS
TaKHUM 0OCTOSITEJILCTBOM, KaK:

1. BeICOKAs TAOMIBHOCTH (PEpPMEHTA

2. Hann4ue y hepMeHTa KohepMEeHTHON 4acTh

3. Hanmmuue y hepMeHTa CyObeIMHHUIL

4. IpUHAANIC)KHOCTh PePMEHTA K THIPOJIa3aM

5. IpUHAJUIeKHOCTh (hepMEeHTa K OKCHa3aM

165

CKpHHUHT 3T0:
1. COBEpILEHCTBOBAHHE nyTeM XUMUYECKOH
TpaHchopmauu
2. coBepILEHCTBOBaHME ITyTeM OnoTpanchopMauu
3. mouck u 0TOOp (IIpOCEUBaHUE) IPUPOAHBIX CTPYKTYP
4. NOJHBIN XUMUYECKHUI CUHTE3
5. NpOBEAECHUE MCCIEN0BAaHUS METOJAOM MaTEeMaTHYECKOTrO
IUIAHUPOBAHMSI SKCIIEPUMEHTA

166

CnabeiMu TOukamu” pepMeHTEpa HA3BIBAIOT:
1. o1eMeHTBl KOHCTPYKUMM HauOojiee MOJIBEPKEHHbIE
KOPpO3HH
2. DJIeMEeHThl KOHCTPYKLIMHM B KOTOPBIX BO3MOXKHA
pasrepMeTu3anus
3. TPYyIHO CTEPUIIN3YEMBbIE FIEMEHTHI KOHCTPYKIUH
4. obnactu (epMeHTepa B KOTOPBIE 3aTpyJIHEHA JTOCTaBKa
KHUCII0pOAa
5. obnactu hepmMeHTEpa B KOTOPBIX HAPYIIEH TEMJI000MEH

167

CoenuHeHne — nuaep 3710:
1. caMblil aKTUBHBIN JIEKAPCTBEHHBIN ITpenapaT
2. coemWHEHHUE, KOTOpoe oO0jamaeT jKelaeMoil, HO He
OIITHMAJIGHON  OWOAKTHMBHOCTBIO, U  MOXET  OBITh
MPOTOTHUIIOM JIEKAPCTBA
3. coequHeHue, kortopoe npu nepsudHoM HTS-ckpuHuHre
MoKa3ajio OMOAKTUBHOCTh
4. coequHEHNE, KOTOpOE MOKa3ajlo HamIydllne pe3yjbTaTa
MIPH KIMHUYECKUX UCTIBITAHUSAX
5. COeIUHEHHNE, oOamarolee HanMEHBIIEN
ce0eCTOMMOCTBIO TPH MPOU3BOJICTBE

168

[Tonnepxanve KyabTypbl HTPOAYLEHTAa HAa ONPEACIICHHON CTaauu
Pa3BUTHS B XEMOCTATE OCYLIECTBIISIETCS 3a CUET:

1. perynupoBaHus CKOPOCTH MOJAA4YH MUTATEILHON CPEIbI

2. moajaepX aHus KOHLEHTpPAlUU OJHOTO M3 KOMIIOHEHTOB

MUTATEIBLHON CpPEeAbl HA ONPEICTIEHHOM YPOBHE

3. U3MEHEHUEM MHTEHCUBHOCTHU MEePEMEIITNBAHUS

4. U3MEHEHHUEM TEMIIEPATypPbl

5. I3BMEHEHHUEM CKOPOCTH NOAA4YM BO3/1yXa

169

HanpasnenHbiii MyTareues — 3To:
1. LCJICHAIIPABJICHHOC HUCITIOJIB30BaHUC OMpCaACIICHHBIX
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MYTareHOB JUIsl BHECEHHUs CHEIU(PUICCKHX H3MEHEHUH B
Koaupyroiue nocieaoareapnoctu JHK

2. TeNICHANPABJIICHHBI OTOOp €CTeCTBEHHBIX IITAMMOB
MUKPOOPTaHU3MOB, 00JIaTAFOIIHX MTOJIE3HBIMHU PU3HAKAMHI
3. UCTIOJIb30BaHUE METOIOB KJIIETOUHON MHKEHEPUU

4. WCIONB30BAaHHE METOJOB TCHHOM WHXEHEPHH IS
BHECEHUS CHENU(DUUSCKUX W3MEHEHUH B KOIUPYIOIIHE
nocnenoBarenbHocTy JIHK, npuBoasimux k onpeneaecHHbIM
W3MEHEHHUSM B AaMUHOKHCJIOTHBIX IIOCIIEIOBATEIbHOCTIX
LIEJIEBBIX OEIIKOB

S. HaIlpaBJICHHOE BO3JICHCTBUE MYTarc¢HOB Ha
onpeeraeHHbIe OeIKu-(hepMEeHTHI

170

Pu6o3umsr — 370:
1. cnemuduueckue wmonekynsl PHK, oGnanaromue
KaTAIATUYECKON aKTUBHOCTBHIO IO OTHOIIEHHWIO K APYTHM
Mounekyiam PHK
2. 9TO KOMITOHEHTHI pUOOCOM
3. 3T0 (pepMEHTHI- HYKIJICOMPOTEHIbI
4. 9510  (EepMeHTBI,  OCYIIECTBIIONINE CHHTE3 U
npeBpareHust puOo3bl
5. 910 pepmentsl kogupytoume cuate3 PHK

171

Kakoii mMeTon He OTHOCHTCS K OCHOBHBIM METOJaM TIOTy4YeHHS
YTIEPOAHBIX HAHOTPYOOK M HAHOBOJIOKOH?

1. myroBoit

2. na3epHO-TEPMUYECKUIT

3. TUPOTUTUYECKUIT

4. OMOTEXHOIOTHYECKHU I

172

OOpa3oBaHue CymnepMoOJeKyabl B CYNPaMOJEKYIIPHOM XUMHHU
MOJKHO OTIHCATh KaK:

1. peuentop + cyocrpat(bl)

2. perenTtop + pernenTop

3. cOcTpat + cyOcTpaT(bl)

4. peueniTop + MOHOMEPHI

173

Kakpumu  00s3aTeIbHBIMA ~ CBOMCTBAMH  JODKEH — oOJiamaThb
KaHTHiIeBep?

1. TOJI>KEH MPOBOJIUTD IEKTPUUECKUNA TOK

2. TOJDKEH OBITh BBIMOJIHEH U3 MAarHUTHOTO MaTepraia

3. DOJKEH OBITH BBHIMOIHEH U3 3aKaJ€HHOM CTaIn

4. nomKeH OBITh THOKHUM C U3BECTHOM KECTKOCTBIO

174

Kakoii 13 MUKPOCKOIIOB U300pETEH MO3KE OCTATBHBIX?
1. cKkaHMPYIOWIHIT CUITOBON MUKPOCKOI
2. CKaHUPYIOIIHUHA TYHHEIbHBII MUKPOCKON
3. pacTpoBbIi MUKPOCKOIT
4. IpOCBEYMBAIOIIMI 3JIEKTPOHHBIN MUKPOCKON

175

55. CkaHupyOMUA CHIIOBON MUKPOCKOT OBLIT H300pETEH ...
1. B Poccun, B pusuko-rexHuueckomM nHCTUTyTe M. Modde
2.8 CIIIA, IBM

3. B repmanckoM ¢unmane IBM

4. B mBeinapckom dunuane IBM

176

IlepBbIM BBEN B HAYUHYIO JIUTEPATYPY TEPMUH HAHOMATEPUAIIHI ...
1. T'. I'neiitep
2. XK. U. Andepos
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3. P. ®eitnman
4. 2. [pekciep

177

[Touemy puboCOMy Ha3BIBAIOT MOJIEKYJISIPHBIM accembaepom?
1. pubocombl CTPOST OENKH, OCHOBBIBASsICh HA MHCTPYKIIHUSAX,
xpansmuxca Ha Hutkax PHK
2. puboOCOMBI HMEIOT pa3Mep HECKOJIbKO JECSATKOB
HAaHOMETPOB
3. pubOOCOMBI MOTYT CBOPAauMBaTHCS B KIYOKH, WU3MCHSIS
YETBEPTUUYHYIO CTPYKTYPY
4. pubocoOBl YMEHT MpPeoOpa3OBbHIBAThH MEXaHUYECKYIO
SHEPIHUI0 B YHEPTUI0 XUMUYECKUX CBSI3eH

178

Ecnu moMecTuTh TOHKHMH CJHOM MOJYNPOBOJAHUKA C IMIMPOKOM
3alpeIEHHON 30HOW MEXAY IBYMs IOJYIPOBOJHHMKAMHU C Y3KOU
3anpelEHHON 30HOM TO NOJIYYHUTCS:

1. kBaHTOBAsI TOYKA

2. KBaHTOBas siMa

3. KBaHTOBBII Oaprep

4. KBaHTOBAs UIJIA

179

Kak m©HaspiBaeTcs camasi BBICOKAs DJHEpreTHYECKas 30HA B
HEPreTUYIECKOM CIIEKTPE OJTYIPOBOTHUKOB?

1. 30Ha MPOBOAMMOCTHU

2. 3ampeTHas 30Ha

3. BaJIcHTHAs 30HA

4. KBaHTOBas 30Ha

180

Urto Takoe Be3UKYyIbI?
1. cyOKJIETOYHBIE YACTHULIBI
2. HaHOpa3MEpHBIE BUPYChI
3. 3aMKHYTbIe OHUCIIONHBIE MEMOpaHHBIE 000JI0UKH
4. GenkoBbIE MOJIEKYJIbI, coiepKaiue GepMeHThI

181

Kakas BennunHa He BXOAUT B ypaBHeHHe [ n66ca-Tomcona?
1. TemnepaTypa niaaBiIeHUs
2. cBOOO/THAsI TOBEPXHOCTHAs SHEPTUs
3. I3MEHEHHUE TeTJI0COIePKAHUS
4. BA3KOCTh KPUCTAJUINTA

182

Urto Takoe MONEKYJISIpHBIN accemOep?
1. Menpyaiiiiasg yacTUIa aToMa
2. MOJICKYyJISIpHAs MaIllMHA, KOTOpas 3amporpaMMHpOBaHa
CTPOUTH MOJEKYISPHYIO CTPYKTYpy U3 0Ooliee MPOCTHIX
XUMHAYECKHAX OJIOKOB
3. cyOKIIeTOUHAs YacTuIia
4. Komnonnusrii ancamoias [1AB

183

Kto BmepBbie BBIABUHYNI HJICI0 O PA3BUTUU HAHOTEXHOJOTHH B
COBPEMEHHOU (OopMyITHpPOBKE?

1. I1.C. Jlarnac

2. 2. Ipexkcnep

3. P. ®eiinman

4. H. Bunep

184

Kak na3piBaeTcs 3HameHuTas kHura J. Jlpekciepa, MOCBSIIEHHAS
HAHOTEXHOJIOTHH?

1. MaIMHBI KOHCTPYUPOBAHUS

2. MalIMHBI HAHOTEXHOJIOTHH

3. MalIUHEI CO3IaHUs

52




4. MalIMHBI TEXHOJIOTHHU

185

Kakoe cBOICTBO XapaKTEpHO I MUKPOAMYJIbCUU?
1. MUKPOAMYJIbCUH MPO3PAYHBIC KUTKOCTU
2. MUKPOSMYJIbCUU UMEIOT TEMHO-CEPBI 1IBET
3. MUKPO3MYJIbCUU HEMIPO3PAYHbIE KUIKOCTH
4. MHUKPOSMYJBCUU SBIAIOTCS XOPOUIMMH IPOBOJHUKAMHU
JIEKTPUYECTBA

186

DTa3 HAHOCTPYKTYypa SBIIAETCS TEPMOJUHAMHYECKH HEYCTOWYMBOM

1. MUKPOAMYJIbCHS

2. MULIEJUIBI

3. yriepoiHbie HaHOTPYOKH

4.  HaAHOCTPYKTYpBI, (OPMHUPYIONIUECS  HMHTEHCHUBHOM
TJIACTHYECKOH edopManueit

187

Vpasuenue ['m66ca-TomcoHa o3Ha4aer ...
1. B3auMOCBsI3b TOBEPXHOCTH O0BEKTA U €r0 00BbeMa
2. B3aMMOCBSI3b TEMIICPATyphl TUIABJIICHUS KPUCTAJLTUTA H
BSI3KOCTH
3. B3aUMOCBSI3b H3MCHCHHSI TCILTIOCOACPKAHUS KPUCTAJUTATA
M €ro cocTraBa
4. B3aUMOCBSI3b TEMIIEPATyphl IUIABJICHUS KPUCTALTUTA H
KPUBH3HBI OTPAHMYUBAIONICH €ro MOBEPXHOCTH

188

Pabora ckaHupyIOMIero TyHEIbHOTO MUKPOCKOIIAa OCHOBAHA Ha!
1. niudpakumy peHTTEHOBCKUX JTy4ei
2. >pdexre TYHHEITMPOBAHUS DJICKTPOHOB UYepe3 TOHKHIA
IUDJIEKTPUYECKUM  MPOMEKYTOK  MEXKIY IpOBOIALIECH
MTOBEPXHOCTHIO 00pa3lia U CBEPXOCTPOM U0
3. IpoCcBeYMBAHUU 00pa3lia PEHTT€HOBCKUMH JTydaMu
4. mpocBeyMBaHMM o0Opaslia MYYKOM JJIEKTPOHOB IIpH
yckopsitouieM HanpsbkeHuu 200-400 kB

189

CynpaMosieKysipHbIM aHCAaMOJIEM HE MOKET SIBJISTHCS ...
1. Be3ukyna
2. MALeIIa
3. MUKPO3MYJIbCHUS
4. MpaBWJILHOTO OTBETA HET

190

KBanTOBBIC TOUKM HA3LIBAIOT HCKYCCTBCHHBIMH aTOMaMH IIOTOMY

1. xBaHTOBAaA TOYKa, KaK U aTOM, UMECT AApPO

2. KBaHTOBasg TOYKA MOXET BCTylIaTb B XHMHYCCKHC
pcakuuu HOJIOGHO aToMamM

3. KBaHTOBAs TOYKA UMEET pasMEPBI aToOMa

4, B KBaHTOBOH TOYKe ABWIKCHUC OrpaHU4YCHO B TpéX
HAIpaBJICHUAX U 3HepFeTquCKI/Iﬁ CIICKTp MOJHOCTBIO
HHCKpCTHLIﬁ, KaK B aTOMC

191

D. [pekciep U3BECTEH ...
1. ocHOBaTeNb HAHOTEXHOJIOTUU
2. HanMcaJl U3BECTHYIO KHUTY "MaruHbl co3aanus”
3. dBISETCS TPE3UACHTOM MEXIYHAPOJHOrO oOmiecTBa
HAaHOTEXHOJIOTUU
4. IepBOOTKPHIBATEIb YIIIEPOAHBIX HAHOTPYOOK

192

KBanroBas Touka — 9710 ...
1. kBaHTOBas TOYKA TPEICTABIACT CO00N HAHOOOBEKT

53




OJIHOTO MaTepHuajla HaXOASILUICA Ha MAaTpPULE U3 JPYroro
MaTtepuaia

2.3JIEMEHTapHask CTPYKTYpa KBAHTOBOT'O M3ITy4EHUS

3. HAHOpPa3MEpHbIM  pa3pplB B  3JIEKTPOMAarHUTHOM
U3JIy4CHUU

4. KBaHT, HaXOASLIMICS B 3JIEKTPOMArHUTHOM I10J1€

HanotpyOku — 3710 ...
1. TpOTSDKEHHBIE CTPYKTYPBI, COCTOSIIME W3 CBEPHYTHIX
reKCaroHaJbHBIX CETOK C aTOMaMH YIJIepo/ia B y3Jax
2. CEMEHCTBO IapooOpa3HBIX IOJBIX MOJEKYJ OOIIeH

193 N
dbopmyoit Cn
3. MPOTSKECHHBIE CTPYKTYpBbI u3 yTJIEPOIHBIX
MEPEIUIETEHHBIX Lenen
4. METaIIOOPraHuYeCKUE BUTHIE TIOTUMEPDI
Kakoe  u3  BbICKa3blBaHUW  COOTBETCTBYET  ONPEACIICHUIO
HAaHOTEXHOJIOTHUH, JTaHHOMY B HanmonanbsHoi
HaHoTexHoJiornueckon nuunuatuse CILIA?
1. HaHOTEXHOJNOTHSI - OSTO TEXHOJOTHS  CO3JaHUS
HaHOMAaTepHaJloB
194 2. HAHOTEXHOJIOTHS - 3TO TEXHOJIOTHsI OyIyIIero
3. CYIIHOCTh HAHOTEXHOJOTHH B COCOOHOCTH paboTaTh Ha
MOJIEKYJISIPHOM YpPOBHE, aTOM 3a aTOMOM CO37aBaTh
OonpIMe  CTPYKTYpl ¢  (yHZaMEHTaTbHO  HOBOWM
MOJIEKYJIIPHOM OpraHu3aluen
4. cyTh HAHOTEXHOJIOTHHU B CO3JJaHWM HAHOMEXaHN3MOB
CVD -»or1o0 ...
1. ucnapenue u ocaxJaeHNE B UHEPTHOM cperie
2. WCTHapeHue M OCAXKICHHE B PEaKIMOHHON cpene C
195 MOJTYYEHUEM HOBBIX COCTMHEHHI
3. camMopachpOCTPaHSIOUIUICS  BBICOKOTEMIIEPATYPHBIT
CUHTE3
4. >NIEeKTPOHHBIN YHIT HA OCHOBE KBAHTOBOW TOUKHU
Hanouactuipl  Gmaronmapst ~ CTPYKTYpHBIM U pa3MEpHBIM
O0COOCHHOCTSIM TIOBTOPSIIOT MMYTh OAKTEpUHd, IPU ITOM:
1. monmagarot B Makpodar B pe3ynbTaTe Garonurosa
196 2. momamarT B Makpodar B pesyibTare (arommurosa,
MO/IBEPIaloTCsl TUZUCY
3. momamaror B Makpodar B pesynbrare (Haromnurosa,
MOABEPTAIOTCS  JIM3UCY W BBIACISIOT  JIGKAPCTBEHHBIE
BELIECTBA BO BHYTPEHHIOKO CPEAY
Pa3mepHnbiif 3¢ heKT B TEXHOIOTUM HAHOMATEPUATIOB — 3TO ...
1. u3MeHeHHEe CBOICTB HAaHOOOBEKTOB B 3aBUCHUMOCTH OT
pasmepa IEeMEHTOB X CTPYKTYPhI
2. U3MEHEHHE pa3Mepa HaHOOOBEKTOB B 3aBUCHMOCTH OT
197 BHEUIHUX YCIOBUI
3. U3MEHEHHE CBOWCTB HAaHOOOBEKTOB B 3aBHCHMOCTH OT
BHEIIIHHUX yCIIOBUU
4. W3MeHeHHe pa3Mepa HaHOOOBEKTOB B 3aBHCHMOCTH OT
cocraBa
JIunocomsl — 3710 ...7
198 1. cyOKJIETOYHBIEC YACTHUIIBI

2. 6enKOoBbIe MOJICKYJIBI, cofepxaliie GepMeHThI
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3. HAaHOPa3MEPHBIE BUPYCHI
4. 3aMKHYTBIE OHUCITOITHBIE MEMOpaHHBIE 000JIOYKH

Kakoe Ha3BaHue i1 HAHOMOPOIIKOB W  HAaHOMAaTepHAJIOB
ucnoyns3oBaiock B CCCP mauunas ¢ 50-x rogos?

1. ynpTpagucnepcHeie

2. BBICOKOAMCIIPECHBIC

3. HAaHOAMCIIEPCHBIE

4. cBepXIUCIIEPCHBIC

199

TepMuH «HaHO» O3HAYAET ....
1. Hano (mo-rpeyecku NAN0S) 03HAYACT KAPJIUK
2. HaHO (IO-ApEeBHETepPMaHCKU NANO0r) o3HavyaeT rTHOM
3. HaHO (MO-WTAJBSHCKM NaN0) oO3HadaeT MAaJCHbKUN
YeIIOBEK
4. HaHo (I0-KUCIIAHCKHU nanes) 03Ha4aeT MEJIKOE KUBOTHOE

200

ITo pe3yjibTaTaM TECTUPOBAHUA 06yqa101ueMyc;1 BBICTABJISICTCA OLICHKA «OTJIHYHO),
«Xopouo», «yAOBJIICTBOPUTCIIBHO» WM «HCYAOBJICTBOPUTCIBHO», COIJIACHO CJICAYIOIIUM
KpUTCpUAM OLICHUBAHUSI:

Mxana Kpurepun oueHuBanusi
(% npaBUJILHBIX OTBETOB)
Ornenka 5 (0OTIMYHO) 80-100
Onenka 4 (xopo11o) 70-79
Onenka 3 (YyIOBIETBOPUTEIHHO) 50-69
Onenka 2 (HEYI0BIECTBOPUTEIHHO) MeHnee 50
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