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1 [lnanupyemblie pe3yabTaTbl 00y4eHHUS M0 JUCHHUILUIUHE, COOTHECEHHbIE C
ycranoBjeHHbIMH B OIIOII BO unankaTtopamMu 10CTHKEHUSI KOMIIETeHIM T

1.1. Ilepeyenb KOMIIETEHUI, (POPMUPYEMBIX YUeOHOM JUCUUIIIIMHON

HHaukaTophbl TOCTUKEHUS KOMIETEHITUH

Koa n HauMeHoOBaHHe KOMIIETEHIIUH
Ilnannpyemsble pe3yJbTaThl 00y4eHHsI

ObmenpodeccnoHaJIbHAS KOMIIETEHIIUSA

OIIK-1 CriocobeH aHaaum3upoBaTh, 0000mars | 3HATH (3): MOIHEIN 00BEM TpeOOBAHHIA:

U UCIIONB30BaTh (PYHAaMEHTAIBHBIC U - CtpykTypy 1 pyHKIMH OENKOB M HHPOPMALTUOHHBIX
MPUKJIaIHBIE 3HAHUS B 00JacTH MOJIEKYI B IIPO- U YKAPUOTUYECKUX KIIETKaX;
OMOTEXHOJIOTUH IS PELICHHS CYLIECTBYIOIMX | - MexaHu3Mbl IepeJadu reHeTHIecKoi nHdopmanuy,
Y HOBBIX 3a[a4 B Mpo(heCcCHOHATIBHO 0071acTH WX HapyUIeHHs U TIOCJIEICTBUS;

- Mexanm3m (QyHKIMOHUPOBAHHS BHYTPUKIICTOUHBIX
OpraHesu1 B IpoLecce CUHTE3a OENIKOB;

- ACIIEKTBI HCITOJIB30BAaHUS OPTaHU3MOB, ITOJTYYEHHBIX
MeTOoJJaMH TeHHON MH)KEHEpUH JIJIsl CHHTE3a
OMOJIOTHYECKU-aKTUBHBIX BEILECTB.

Ymetsb (Y): OCHOBHBIEC YMEHHUS [IPU PELIECHUU 3a]a4:
- ITonp30BaThCsl HAYYHOM U CIIPABOYHOM JIMTEPATYPOM
10 KypCY MOJICKYJISIPHOH OHosIorum;

- AHaIM3UPOBATh POJIb U MOCIEACTBHSI SK30T€HHOTO
BO3ACUCTBHS HA OMOCHHTETHYECKHE

IIPOIIECCHI B KIIETKE.

Baanerts (B):

- MeTojaMu KOJIMYECTBEHHOTO y4eTa MaKpOMOJIEKYTI
B TIPUPOJTHBIX 00pa3iax;

- Metonamu BbIIENEHUS U aMIDTH(DUKAITIE MOJIEKYT
JHK u3 >)XMBBIX KIIETOK

2. llesin 1 3a1a4M OCBOEHUSI YUeOHOM TMCUMILIMHBI, MECTO JUCHUIIMHBI B CTPYKTYpe
OI1O0II BO

Huctummuaa  MonekynsapHas OWOIIOTHS OTHOCHTCS K 00SI3aTENbHOW YacTH  OCHOBHOU
npoheCcCHOHAIBHON 00pa30BaTEIbHOM MTPOrpaMMbI Beiciiiero oopaszosanus 19.04.01 buorexHonorus.

Hean: @opmupoBanue yriyOJCHHBIX 3HAHUH O CTPYKType M (PYHKIMAX BaKHEWIIHX OWOIOIH-
MEPOB — HYKJIEWHOBBIX KHCJIOT M O€JIKOB, O NpUHOUNAX (YHKIMOHUPOBAHUS TE€HETUYECKOTO arl-
mapara KJIETOK W MeXaHW3MaxX perysflud €ro 3KCIPECCHH, IMONydYeHHEe OCHOBHBIX 3HAHUH O Me-
XaHU3Max peryjislud KJIETOYHOTO IHKJIAa M TPHUYMHAX OHKOTEHEe3a, 3HAKOMCTBO C COBPEMEHHBI-
MU MOJIEKYJISIPHO-ONOJIOTMYECKUMH METOIaMH UCCIIEI0OBAHUS HYKIEHHOBBIX KHCIIOT U OEJIKOB.

3agaum:

— OCBOCHHME H YIIyOJieHHE 3HaHUM O TPHUHIUIAX CTPYKTYpHOW OpraHW3allil TI'eHOB U
T€HOMOB IPOKAPUOT U IYKaAPHOT;

— O03HAKOMJIGHHE C COBPEMEHHBIMH METOJAaMHU HM3y4YeHHs CTPYKTYpbl W (YHKIMHA TeHOB, a
TaKXe ¢ HOBEHIITMMHU HaIlPaBJICHUSMH UCCIIEAOBAaHUN B MOJIEKYJISIPHOW OHOJIOTHH;

— HU3y4YeHHE HEKOTOpHIX npodiieM pernukanuu JHK;

— MOJy4YeHHWE 3HAHUKW 00 OSIUTeHETHYECKHX MEXaHM3Max pETryJSLUN 3KCIPECCHH TEHOB,
pomu mpoueccoB merwnupoBanua JHK y mnpo- m 3ykapHoTHUeCKMX OpPraHM3MOB; IIOITYy4EHHE
JIETAbHBIX 3HAHUH 0 MeXaHM3Max (POPMUPOBAHUS TPETHIHOU CTPYKTYPHI OEITKOB;

— OCBOGHHME CTYIACHTAMU  HABBIKOB TIPAMOTHOTO W  PAlUUOHAIBHOIO  BBIIOJHEHHUA
JKCIIEPUMEHTA; HABBIKOB Pa0bOTHI ¢ yueOHOM, MOHOTpadhuIeCKOM, CIIPABOYHOMN JINTEPATYPOIA;

— MONy4YeHWEe 3HAHUH O  POJM  JECTPYKUUMH  OCJIKOB B CHCTEME  peryisiuu
JKU3HEAESITETbHOCTH 3YKapUOTHUECKOM KIIETKH;

— W3y4YeHHE MEXaHW3Ma pa3BUTHA TNPOTPAMMHPOBAHHOW KJIETOYHOM THOenn, a TaKxke



HpO6HeMI>I PETYIALIUHA KJICTOYHOTO HUKJIa 1 OHKOI'CHE3a.

3. O0bem yueOHO JUCUMIIJIMHBI B 32UEeTHBIX eIMHUIIAX C YKA3aHUEM KOJIHYeCTBA
aKaJeMH4YeCKHX YaCOB, BbI/IeJICHHBIX HA KOHTAKTHYI0 padoTy 00y4alommxcs ¢
npenogasaresieM (1Mo BUAaM y4eOHbIX 3aHATHI, TEKYIIUIl U IPOMEKYTOUYHbIH KOHTPOJIb
N0 JUCHUIJIMHE) U HA CAMOCTOSITEJIbHYIO padoTy 00y4yaommxcs

3.1 Oynas dhopma oOydeHHS

Buj yue6HO# paboThI 2 ceMecTp
OO0mast TPYA0EMKOCTh JUCIUTLINHBI, 3a4ETHBIX IMHUI] 5
4acoB 180
AyautopHasi (KOHTaKTHasi) pa6oTa, 4acoB 45,3
B T.4. 3aHATHUA JEKIIMOHHOTO TUIIA 15
3aHSATHUS] CEMUHAPCKOTO THUTIA 30
MIPOMEXKYTOUHAsl aTTECTALIUS 0,3
CamocrosiTe/ibHasi padoTa 00y4alouIuXcs, 4acoB 127,5
B T.4. KypcoBas pabota -
Kontpoab 9
Bu nmpoMexxyTO4HO# aTTecTanim 9K3aMEeH

4. Conep:kanue TUCHUIIMHBI, CTPYKTYPHMPOBAHHOE N0 TeMaM (pa3jejiaM) ¢ yKa3aHHeM
OTBeIECHHOI0 HA HUX KOJMYeCTBA aKA/JIeMHYeCKHUX YACOB U BUAOB YUeOHbIX 3aHATHIA

4.1 Ilepeuenv pazdenoeé OucCUUNIUHBL C YKA3AHUEM MPYOOEMKOCHIU aYOUMOPHOIL
(KOHMAKMmMHOIL) U CAMOCHOAMENbHOU PAOOMBbL, 6U006 KOHMPOEl U NePeuHs KOMNEemeHyuil

TpymoemMKoCTb, 4acoB Kog
HanmeHosa-
B TOM YHCJIIE KOMIIETEH-
HaumenoBanue pasnesnos u reMm ayJUTOPHOU e jutzey
BCEro .\ | camocToATENb | OLIEHOYHOTO
(KOHTaKTHOM) N
HOU paboThl | CpencTBa
paboThI

Paznen 1. Ctpykrypa u GpyHKUNH 34 9 o5
0eNKoB
1.1. buonoruueckue GyHKIUN OEITKOB 6 1 5
U TIENITUIOB Tecr,
1.2. CtpykTypa pakTopoB OEIKOBOTO cobeceoBa-
cunre3a. CTpykTypa puOOCOMHBIX 7 2 5 HIE,
OeNKoB xontponbas | OINK-1
1.3. MeTtonsl n3yuenus 6ej10k- 7 5 5 pabora,
0EJIKOBBIX B3aUMOACHUCTBHUI PpasHOypOBHeE-
1.4. NmxeHepust 0EIKOB 7 2 5 BbIC 3a/IaHUS
1.5. Ilony4eHnne MyTaHTHBIX OEJIKOB
METO/IaMH CalUT-CIeUn(PUIECKOro 7 2 5
MyTareHesa
Paznen 2. CtpykTypa v OMOCHHTE3 34 9 o5
HYKJICHHOBBIX KHCJIOT Tecr,
2.1. Crpykrypa JHK. Peruukarnus 7 5 5 cobecenoBa-
JIHK e,
2.2 Penapam/m I[HK 7 2 5 KOHTPOJIbHAS OIIK-1
2.3. 'oMmonoru4Has u canT- 7 2 5 pabora,
crierduIeckas peKOMOMHAIIUU PasHOYpOBHE-
2.4. TpaHCcKpUIIUA Y IPO- U IYKapHOT 7 2 5 BbI€ 3a/1aHUA
2.5. AnpTepHaTUBHBIN CIJIAHCHHT. 6 1 5




Pazgen 3. Ctpykrypa pudocom u 34 9 o5 Tecr
OmocuHTe3 OeKa 5 ’
3.1. 'eHeTHYECKUI KOJ M €r0 CBOWCTBA 8 2 6 cobeceiiona-
3.2. Pubocomubie Oenku 8 2 6 KOHTI;P(I);HM
3.3. HpOKapI/IOTI/I:leCKI/II/I u 10 3 7 pabora,
SYKapUOTHYECKUH THTT TPAHCIIALINU
3.4. Cexpenusi 6€TKOB y TIpO- U PasHOypoBHe”
o P ymp 8 2 6 BBIE 33JaHUS
JYKapuoT
Pasgen 4. 'enomuka 34 9 25
4.1. KaptupoBaHue réHOB 1 T€HOMOB 6 2 4
4.2. ITpuHITUI TOIUMEPA3HON IISTTHOM 5 1 4
peaxuu (ITLP).
4.3. MoneKkynaspHO-TeHETUUECKHE 4 1 3 Tecr,
MapKephl cobeceoBa-
4.4. IloHsiTHE O XPOMOCOMHBIX 4 1 3 HHUE,
abeppanusax kontporbHas | OIK-1
4.5. OcoGEHHOCTH CTPYKTYPHI TEHOMOB 5 1 4 pabora,
BBICIITUX DYKapHuOT PazHOYpOBHE-
4.6. MyTauuu: Npu4ruHbI BbIE 331aHUSA
BO3HUKHOBEHHUSA U CUCTEMBI 3aIATEI 6 2 4
reHOMa OT MyTaluil
4.7. MOHOT€HHBIE HACJIEICTBCHHbIE 4 1 3
3a00J1eBaHuUs
Paznen 5. ['enHas nHxeHepus 36,5 9 27,5
5.1. 'enerudeckas HHXEHEPUsI Kak
Tecr,
WHCTPYMEHT U3y4eHUs TeHOB U 9 2 7
cobeceioBa-
TSHOMOB
HIIE,
5.2. Co3ganue TpaHCTCHHBIX 9 5 7 COHTPONLHAS
JKUBOTHBIX. KIIOHUpOBaHME KUBOTHBIX HID OIIK-1
> pabora,
5.3. IlpyHUHUIIBI HAIPABIEHHOMN
9 2 7 pa3HOYpOBHE-
MO IM(hUKALIMK TeHOMA
5.4. 'enernyeckast HHKEHEPHS BhlC salat
o o 9,5 3 6,5
pacTeHui
IpomMexyTOUHASI aTTECTAINSA 0,3 0,3 0 TeCT
HUTOI'O no qucuunjinHe 180 45,3 127,5

Ilpumepnutii nepeuens OUEeHOUHBIX CPEOCHE 0J151 MEKYUe20 KOHMPOJI YCneaaemocmu

Ne | HaumenoBanue | Kparkast xapakTeprCTHKa OIICHOYHOTO CPEICTBA [pencrasienue
1/ | OLIEHOYHOTO OIICHOYHOT'O
n | cpencrea cpezctBa B onze
1 | Cobecenosanme | CpeacTBO KOHTPOJISI, OPraHM30BAHHOE KaK CICIHATbHAS Bompocsr o
Oecea mpenojaBarelis ¢ 00yJaroIUMCs Ha TEMbI, CBI3aHHbIE | TeMam/pas3jeinaM
C I/I3yT-IaeMOI71 HHCHHHHHHOﬁ, 1 paCCYUTAaHHOC Ha BBIACHCHUC JUCIUIIIINHBI,
o0bema 3HaHU#T 00YYaIOIIErocs 10 ONpPEACICHHOMY pa3eny, | MpelICTaBICHHbIC B
TeMe, mpodiemMe U T.II. NPUBS3KE K
KOMIICTCHIIUAM,
PEAyCMOTPEHHBIM
PIIJI
2 | Tecr CucTeMa CTaHIapTU3NPOBAHHBIX 3aJaHUH, TO3BOJISIONIASL ®DOH/T TECTOBBIX
ABTOMATH3UPOBATh MPOIIEYyPY U3MEPEHHUS YPOBHS 3HAHUH 1 3aJjaHui
yMEHUH 00ydJaromerocs.
3 | KonrponbHas CpencTBO MPOBEPKH YMEHUI MPUMEHSIT TOTyUeHHbIC 3HaHUS | KoMruiekT
pabota JUTSL PEIIICHUS 3a/1a4 ONIPEICICHHOTO THIIA TI0 TEME HJTH KOHTPOJIBHBIX
pazzaeny 3aJlaHU 110
BapUaHTaM




PasHoypoBHe- | Pasznmyaror 3amaum v 3agaHus: KomrutexT

BBIC 33/1a41 U a) PeNpOIYKTHBHOTO YPOBHsI, IIO3BOJISIFOLINE OLICHUBATD U Pa3HOYPOBHEBBIX
3a1aHus JIMarHOCTUPOBATh 3HaHUE (paKTHIECKOro MaTepuana (0a3oBble | 3a/1a4 U 3aIaHUI
HOHSTHS, AITOPUTMBI, (DAKThI) ¥ YMEHHE TPABUILHO
UCIIOJIb30BATh CHICHHATbHbIC TEPMHUHBI U MTOHSTHS, Y3HABaHHE
00BEKTOB M3yUYCHHS B PAMKax OIPE/ICNICHHOr0 pa3ena
JMCIHUIUINHEI,

0) PEKOHCTPYKTUBHOT'O YPOBHSI, TIO3BOJISIONINE OIICHUBATH U
JIMArHOCTUPOBATH YMEHUSI CHHTE3HUPOBATh, aHATH3UPOBATb,
0000mmaTh hakTHUECKUil U TEOPETUIECKUN MaTeprall C
(bopMyIHpOBaHUEM KOHKPETHBIX BBIBOJIOB, YCTaHOBJICHHEM
HPUYMHHO-CIICJICTBEHHBIX CBSI3Eil;

B) TBOPUYECKOT'O YPOBHS, [TO3BOJISIOIINE OLICHUBATD
JIMarHOCTHPOBATh YMCHUsI, HHTETPUPOBATh 3HAHUS Pa3TUYHbBIX
obnacTeil, apryMeHTUPOBaTh COOCTBEHHYIO TOUKY 3PSHHUSL.

4.2 Coodepircanue oucyuniunsl no pazoenam
Pa3nes 1. Ctpykrypa 1 pyHKIHH 0€JIKOB

Lean — npuoOpeTeHrne TCOPETUUESCKUX 3HAHUNA O OClIKaX M MPAKTHYCCKUX HABBIKOB PAOOTHI C
OeJIKaMH U MENTHIAMU.

3agauyu — 03HAKOMUTHCS C OMOJOTHYECKUMH (QYHKIUSIMU ONKOB M NenTHI0B. M3yunTh ypoBHU
MIPOCTPAHCTBEHHON OpraHu3auu O0CTKOBOM MOJCKYybl. O3HAKOMHUTECS ¢ METOJAMH M3yUCHHS
0eII0K-0€IKOBBIX B3aMMOCHCTBHI U HHKCHEPUI OCIIKOB.

ITepedyenn y4eOHBIX 2JIEMEHTOB pa3jeJia:

1.1. buosoruvyeckue (pyHkuuu 6eJ1KOB M NENTHIOB
®epmentsl. CokpaTtutenbHble Oenku. CTpkTypHble Oenku. TpaHcmopTHbele OeslKH. AHTUTENa U
UMMYHOITIOOynuHbI. benku-perynstopel, ropMmoHsl. bydepnbie Oenku. PeszepBHble Oemku.
Tokcunbl. AnTHOMOTHKH. benku-peuentopsl. benku, mnoanepkuBaromme OHKOTHYECKOE
JIaBJICHHUE B KJIETKAaX U KPOBU. DHepreTuueckast pyHKIUs OENKOB.

[TenTuasl — perynsTopsl, TOPMOHBI, aHTUOMOTHKH, TOKHCHBI, aHTHOKCUAaHTBI. Helfponentup.
AMHHOKHUCIOTHBINA COCTaB OEJIKOB U MENTH/IOB.
YPOBHU CTPYKTYPHOM OpraHU3aliy OeIKOBO MOJIEKYJIbI.

1.2. Ctpykrypa pakTopoB 0eJik0OBOro cuHTe3a. CTpyKTypa pud0COMHBIX 0€JIKOB
Perynsaropusle yuactku HykJIenHOBBIX kucioT (JJHK wmm MPHK); perynsaropubie Oenkwu,
cnocobnble cBsizbBaThes ¢ JJHK (GenkoBbie hakTopbl); BcioMorarenbHble OETKU U HEOETKOBbIE
BEIIIECTBA, BIMIIOIINE Ha aKTUBHOCTh BCIIOMOTaTelbHbIX O0eKoB. benku pudocom.

1.3. MeToab! u3ydenus 6enok-o6eakoBbix B3aumoeiicreuii (bbB)

JpoxokeBoit ABYXrHOpHIHBIA aHamu3. AdduHHas Xpomartorpadus c IMOCIeAyloed macc-
criektpomerpueii. DaroBelid JUCIICH OEIKOB U TMENTHIOB. BBIYHCIWTETBHBIE CIIOCOOBI
npeackazanui bbB

1.4. Un:xenepust 0e1KoB
Hanpasnennas moaudukanus OenkoB. Hampasnennas sponronus. IIpumepHbl MHKEHEPHBIX
0EeIKOB.

1.5. ITosryyeHne MyTAHTHBIX 0€JIKOB METOAAMHU caliT-cieinUIecKoro MmyrareHesa
Meton Kynkens. Kaccernsiii myrarenes. I[P caiiT-HanpaBieHHbl MyTarene3. Myrarene3 Bcel
ia3muabl. CalT-HarpasieHHbI MyTareses in vivo. CRISPR

Pa3nen 2. CTpykTypa n 6MOCHHTE3 HYKJIEHHOBBIX KHCJIOT

ey — npuoOpeTeHne TEOPETUIECKUX 3HAHUH B 001acTu cTpyKTypsl u ¢pynkuuii JJHK.
3apaum — o3HaKOMUTHCS ¢ ocobeHHocTsiMu cTtpoenust JJHK. M3yunTs MexaHu3MBbl peTUIUKaIiHy,
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penapauuu, pekomOunanmu JIHK. W3yunte MexaHuM3M  TpPaHCKPUIIMH, MOIYYHUTH
npejcTaBiIeHne 00 aJIbTEPHATUBHOM CIUIACUHIE U €ro OMOJIOTMYECKO POIIH.

IlepeyeHb yueOHBIX 3JIEMEHTOB pa3jeJa:

2.1. Crpykrypa JHK. Pennmnkanusa JJTHK
Hyxneotuapl. [[BoitHas crnupans. OOpa3oBaHHME CBSI3eH MEXIYy OCHOBAaHUSMHU. XHUMHUYECKUC
MOJM(UKAIIH a30TUCTBIX OCHOBaHUI. MOJEKYISAPHBIA MEXaHU3M PEeIUTUKAINU. XapaKTePUCTUKU
MIpoLecca peIUIMKaK. DTallbl PEeIUIMKALIH.

2.2. Penapanus JJHK
VYerpoiictBo  cucremsl  penapanuu.  Tunel  penapanuu.  I[lpsMas,  SKCUM3MOHHAS,
MOCTPEIUIMKATUBHAS penaparus

2.3. 'omosiornuHas u caiT-cnenupuyeckas peKoOMOMHAIUU
Tunel pexomOunHanuu. ['oMonorMyHas peKOMOWHAIMS TIPU KPOCCHHTOBEpPE, permapaun
JIBYXIEMOYHBIX  Pa3pblBOB, TOPH30OHTANLHOM mepeHoce reHoB. CailT-cneunduueckas
pekomOunanus. Tpancnozunus. HezakonHnas pekoMOuHanus

2.4. Tpanckpunuus y npo- ¥ 3yKapuor
Wuurmanus,  SJoHTramuss, TepMuHAnus. TpaHckpuniuonHbie  (pabpuku.  OOpaTHas
TPAHCKPUIILIUSL.

2.5. AIbTepHATUBHBI CIJIAWCHHT.
Mopnenu. OO6mas cxema crulaiicunra. PerynsTopHble 5ieMEHTBHI W O€NKH CCIUIaiicHHTa.
AJlanTUBHOE 3HaUYeHME cIUtalicuura. KnmmHudyeckoe 3HauyeHre ajabTePHATUBHOTO CIUTACHHTA.

Pa3nes 3. Ctpykrypa pudocom u 0uocunres denka

Heau — mpuobpeTeHne TEOPETUIECKUX 3HAHUM B 001acTh OMOCUHTE3a OeKa.
3agauMm — U3y4UTHh CTPYKTYpPY U (QYHKUUIO pUOOCOM; M3Y4YMTh STambl OMOCHMHTE3a Oenka;
03HAKOMUTBCSI C OCOOEHHOCTSIMU OMOCHHTE3a O€Ka y MPOKapuoT U SYKapuoT.

ITepedyenb y4eOHBIX 2JIeMEHTOB pa3jeJia:

3.1. 'eneTn4yecKkHii KO M €ro CBOKMCTBA
CranpaptHblil reneTndeckuil koa. Pamka cunteiBanus. CTapT- U CTON-KOJOHBI. [ eHeTHueckuit
Ko ¥ MyTanmuu. TpurmieTHocTs. CrnenududHocTs. BBIpOXIEHHOCTh.  AJbTepHATHBHBIC
TEeHETUYECKUE KOJIbI

3.2. PudocomHbIe OeJKH.
Homenknarypa puOocOMHBIX O€NKOB, HX pa3HOOOpa3ue, MNPUHIUIBI CTPOCHHUS U
JIoKaNu3amus B pubocome

3.3. IIpoxkapuoTHYeCKH M DYKAPUOTHYECCKUI THII TPAHCIALMHU
MexaHu3M TpaHCISLUU Y TPOKAPUOT U DYKAPUOT.
Nanmmanms. Pamka cunteiBanus. KoamzaBucumbiii Mexanu3Mm. Jlucconmaiys 1 aHTHACCOIAITUS
cyowpenununl pudbocom. Cenexiust THUIIMATOpHOH MeTnOoHMIT-TPHK.
Ononranus. Tepmunanus. KomnaprMeHTanmm3anus y 3yKapuor.

3.4. Cexpenusi 0eJ1KOB y NIPO- U 3YKAPHOT
baktepuanpaple  MexXaHW3MBI  cekpenuu  (oOmme, a Takke —crnenupuyecKkue s
rPaMOTPULIATENBHBIX W TPaMIIONIOKUTEIbHBIX Oaktepuii). Ilytu cekpenun OenkoB U
(dbopMUpOBaHNE TOBEPXHOCTH KJIETOK Y 3YKapHOT.

Pa3gen 4. 'enomuka

ey — npuoOpeTeHne TEOPETUIECKUX 3HAHUI 00 OpraHnU3aluy reHoMa.
3agauum — O3HAKOMHTHCA C METOJIaMU HCCIIEOBaHUS T'€HOMa; pa3o0paTbcs B OCOOEHHOCTAX
CTPYKTYPBI TEHOMA 3YKapHUOT, BBIAICHUTh IPUUUHBI U TOCIEACTBUSA MyTareHe3a, 03HAKOMUTBHCS C



pAAOM MOHOI'CHHBIX HACJICICTBCHHLI 3a00JIEBAHUH.

IlepeyeHb yueOHBIX 3JIEMEHTOB pa3jeJa:

4.1. KapTupoBaHue reHoB ¥ TeHOMOB
I'enetnueckass kaprta. Mcropusi reHernueckoro kaptupoBaHus. lluTorenermueckas kapra,
¢u3mueckass KapTa, pECTPUKIMOHHas Kapra XpomocoMm. KapTupoBaHue reHOMa dYeloBeKa |
T€HOMOB JIPYTUX OPraHU3MOB.

4.2. llpunuun nouMepa3Hoi nennoi peakuuu (IILP).

Ucrtopus BosnukHoBenus: meroaa [ILP. [Iposenenue I1LP. Komnonents! peakuuu. [Ipaitmepsi.
Xox peakuuu: qeHaTypauus, OTKUT, atoHrauus. Bapuantel [ILIP. IIpumenenue ILP.

4.3. MoJjieKkyJIsIpHO-TeHeTUYEeCKHEe MapKePbl.

Onpenenenne, WHGOOPMATHUBHOCTb, HCIIOJIB30BAHUE ISl MOCTPOCHHS T'€HETHYECKOW KapThl.
Mapkeps! Ha ocHoBe JIHK-30H10B. [T1IP-Mapkepsl.

4.4. IlonsiTHE 0 XPOMOCOMHBIX a0eppanusax
Henemuu. ymnukauuu. HMuBepcuu. Tpancinoxkauuu. M3oxpomocomsl. Meroasl  IeTEKIUMU
XPOMOCOMHBIX IIEPECTPOEK.

4.5. Oco0eHHOCTH CTPYKTYPBI FT€HOMOB BBICHINX JYKAPHOT
SInepHBIli TEHOM 3YKapHOT: OpraHU3allMsl XPOMAaTHHA; THUIIbI IIOCJIEI0BATEIBHOCTEN B T'€HOME;
MPUYMHBI TEHOMHBIX IIEPECTPOEK; OPraHr3alus U SKCIIPECCH TEHOB.

['eHOMBI OpraHOMJOB — XJIOPOIUIACTOB M MHUTOXOHJAPHUIl. DBOJIOLKS TI'€HOMOB: MEXaHU3MbI
T€HOMHBIX NIEPECTPOEK, pa3Mep T€HOMOB, SBOJIFOLIHS T€HOB.

4.6. MyTanum: npuYnHbI BOSBHUKHOBEHNSI U CHCTEMbI 3aIIIMTHI TeHOMA 0T MyTalMii
Knaccudukanusa myranuit. [Ipuunnasr mytanuii. Cs3p myrtanuii ¢ pernkanueid JTHK. Cssizb
myTarnuii ¢ pekomOunanueit JJHK. Ces3p mytanuii ¢ penapanueii JJHK.

Mopenu MyTarenesa: noJiMMepas3Hasi U TayTOMEpHas MOJEIIN MyTareHes3a u ap.
ITocnencTBust MyTanuii 11 KJIETKU U OpraHu3ma. Posib MyTanuii B 9BOJIIOLIUN.
[Tpo6nema ciyqaitHOCTH MyTaruii. CHCTEMBI 3aIUTHI OT MYyTaIUH.

4.7. MoHoreHHble HacJIeCTBEHHbIE 3200/1eBaHUSA
DEeHUIIKETOHYPHS, MYKOBUCIIUI03, TATAKTO3EMHUS, aAPpEHOTeHUTATBHBIA CHHAPOM, TeModunus A
u B, muomuctpodus [lromenna/bekkepa, mpokcuMaibHas CIMHAJIbHAs MbIIIEYHasi aTpodus,
renaToJICHTUKYJISIpHAs JereHepalus 1 JIp.

Paznen 5. I'ennas nH:KeHepus

Hean — mnpuoOpereHrne TEOPETUUYECKUX 3HAHUH B 00JIACTH COBPEMEHHBIX METOJOB U
pPEe3ynbTAaTOB T€HHON MHKEHEPUH

38[[3‘11/] — O3HAKOMHUTHBCA C BO3MOKHOCTSIMHM TEHHOM HHXXCHCPUN B Ka4Y€CTBC HHCTPYMCHTA
U3YYCHUS TE€HOB M TEHOMOB; VSCHHTH MPHUHUIIBI HAMpaBICHHOW MoOIU(UKAIMKM TEHOMA;
MMpoaHaAIU3UPOBATh AOCTHIKCHUA TeHHOH HHXXCHCPUU B o0Oiactu CO3aaHus TpPaHCICHHBIX
pacTeHuM U )KUBOTHBIX.

ITepedyenn y4eOHBIX 2JIEMEHTOB pa3jeJia:

5.1. I'eHeTHYecKasi MH/KEHEPHUS KAK MHCTPYMEHT M3y4YeHHs IeHOB U T€HOMOB
IlonsiTHe reHHONM MHXKEHEpUU. TexXHOoJIoruu reHHoN MHkeHepuu. Hokyar rena. MckyccTBeHHas
sKcnpeccus. Buzyannsanus npoaykToB reHoB. VccnenoBanne MexaHu3Ma SKCIPECCUN.

5.2. Co3paHue TpaHCTeHHBIX )KMBOTHBIX. KiIOHMpOBaHMe ;KMBOTHBIX
TpaHcreHHbIe MBIIIK: METOAOJOTHs. M Crmonp30BaHHE pPETPO-BUPYCHBIX BEKTOPOB. Merop
mukpounbekuuit JIHK. Mcnonb30Banne sMOpHOHANBHBIX CTBOJIOBBIX KieTOK. KioHupoBanue ¢
IIOMOUIBIO IIEPEHOCA AIPA.

5.3. IIpyHOMNBI HANPABJIEHHOH MOAU(UKAILINH TeHOMA



Uctopust m3yuenusi. O6mme npunnumnbl. PasnoobOpasue cucrem CRISPR-Cas. ®@yHkiuu BHe
MMMYHHUTETAa TPOKapuoT. OBojtonuoHHoe 3HadeHue cucteM CRISPR-Cas. Ilpumenenue B
T€HHOW MH)XKEHEPUU. BUOTEXHOJIIOrMYECKOe U MEAULIMHCKOE 3HAUCHUE
5.4. 'eneTnyeckasi HH:KEHEPUSA PACTEHHH

Meronudyeckue TOIXOAbl K CO3JaHUI0 TEHETUYECKH MOIU(MUIIMPOBAHHBIX PACTCHHI.
TpaHcreHHble pacTeHUss B KadyecTBe MojeNed Juis u3ydeHus (yHIaMEHTAIbHBIX MpobdieM
(GYHKIIMOHUPOBAHHS T€HOB. TpaHCTEHHBIC PACTCHHS — MPOAYIEHTHI (hapMaIleBTHUECKU IICHHBIX
O0enkoB (OnodapMuHr). VYiydiieHHe XO3AWCTBEHHO IIEHHBIX TPU3HAKOB CEIbXO3KYJIbTYP:
KOMMEPIIMATU3aIUs TCHETUISCKU MOIU(PUITUPOBAHHBIX COPTOB PACTCHUN

5. OneHo4YHbIEe MAaTEePHUAJIbI 10 JUCHUIIINHE
OrneHoYHBIC MaTEpHAIbl MO AWCIUIUIMHE MPEACTaBiICHBI B BHAC (OHIA OIEHOYHBIX

CPEICTB.

6. MaTtepna/JbHO-TEXHHYECKOE U y4eOHO-MeToAuYecKoe odecredyeHne TUCHHILTHHbI
6.1 Ilepeuens yueono-memoouuecko2o obecneyeHus no OUCYUNIUHe

JIOCTYTIa

ABTOp, Ha3BaHME, MECTO U3AAHUSA, U3AATEIHCTBO, TOJ U3IAHHS, KOJIMYECTBO CTPAHHUII, PEKUM

Anpapycenko C.®., Jlenucopa E.B. buoxumust u mosiekyisipHas ovosorus (yueOHo-

1 | meromuueckoe nocodue). - craBpomnons: CKDY, 2015. - 94 ¢. Pexum nocryna:

https://www.elibrary.ru/item.asp?id=29994511

2 |pemenusimu. - Camapa: PEABU3. 2012. - 168 c.

Antunos E.B. COopHuK 3a7a4 110 MOJIEKYISIpHON OMOJIOTHH U MEMIIMHCKON TEHETHKE C

Pexxum noctymna: https://www.elibrary.ru/item.asp?id=21190585

6.2 Ilepeuens yueonvix uzoanuil, He0OX00UMbBIX 0J151 0C60CHUA OUCYUUNTUHDBL

DJeKTpoHHbBIE YueOHbIe U3/IaHusl B JJIEKTPOHHO-01OmmoTeunbix cucteMax (3bC):

No ABTOp, Ha3BaHWE, MECTO U3IAHMUSI, TOJl U3IAHUSA, Cchbuika Ha y4eOHOE U3/IaHKE B
n/ KOJTMYECTBO CTPAHUI] 9BC
OcHoBHas:
1 Msuaauna .M. OcHoBBI MonekyisipHOit Ononoruu. | https://www.elibrary.ru/item.asp?id
M.: PYJIH. - 156 c. =20245353
IIpomkuna E.H., FOpanesa .H., Mockanes A.A. https://www.elibrary.ru/item.asp?id
2 MonekynsipHasi OHOJIOTHSI: CTPECC-PEAKIINU KIECTKH. —34888332
- M.: IOpaiir. - 2018. - 101 c. B
Yuncon K., Youiep Jix. HEHHHHHH 11 METObT https://www.elibrary.ru/item.asp?id
3 OMOXMMHH ¥ MOJIEKYJISIpHOI Omosoruu. M.: buHowm. —21556869
Jla6opaTopust 3Hanuii. - 2013. - 848 c. -
JononHuTenbHAS
babwos B.B., Caxarm E.C. MOHeKyMpHVa § https://www.elibrary.ru/item.asp?id
1 ouosorust. M.: [laMATHUKE HCTOPHYECKON MBICITH, —37177518
2002 — c. 142-160. B
Ciaopuoa H.H. Ocnosa monexynproi https://www.elibrary.ru/item.asp?id
2 Snonomn. Cn6: Yuusepcurer U'TMO, 2015 — 74 —30661704
Crenaiios B.M. Mozexyipuas Guonorns. https://www.elibrary.ru/item.asp?id
3 Crpyktypa u pyakuuu 6enkos. M.: MI'Y. 2005. - - | _
336 c. =21554524




6.3 Ilepeuens 31eKmpoHHBIX 00PA306AMEILHBIX PECYPCO8

No DJIeKTPOHHBII 00pa3oBaTeIbHBII pecypc Hoctyn B DOP (ceTs UHTepHET, JIOKATbHASA
n/n ceTh, aBTOPU30BAHHBINH/CBOOOAHBII J0CTYN
1 | MounekynsipHasi GHOJIOTHS ¥ TeHETHKA https://stepik.org/course/70/syllabus (
OTKPBITHIN JTIOCTYI)
2 | MonekynsipHasi Onoaorus http://molbiol.ru
(OTKPBITHIN AOCTYTI)
3 | buomonekyna http://biomolecula.ru
(OTKpBITHIH AOCTYIT)

6.4 Coepemennvle npogheccuonanvnvle 6azvl OAHHBIX, UHPOPMAYUOHHBIE CNPABOUHbLE
cucmemsl u TUWEH3UOHHOE NPOCPAMMHOE 00ecneyenue

CoBpemMeHHbIe npodeccHoOHATbHbIE 6a3bl TaHHBIX, HH(POPMAIMOHHBIE CIIPABOYHBIE
cucTeMbl, UH(PPOBBIE  JJIEKTPOHHBbIe  OHOJMOTEKM W  JpPyrue  3JeKTPOHHbIE
o0pa3oBaTebHbIE PeCypChl

1. oroBop o mojakiroueHUH K HarmoHanpHON AJIEKTPOHHON OMONIMOTEKE U MPEoCTaB-
JeHUH JocTyna K oobektam HarmonanmeHo anektponHoi 6ubnuoreku Nel01/HObB/0502-m ot
26.02.2020 5 net ¢ nposoHranuen

2. Cornamenue o OecruiatHOM TecTtoBoM jaocTtyne K Polpred.com. O630p CMU
27.04.2016 6eccpouno

3. Cornamenne o OecruiaTHOM TecToBoM joctyne K Polpred.com. O63o0p CMU
02.03.2020 6eccpoyHo

4. NndopmanmonHo-cipaBoyHasi cucrema «[apanr» — URL: https://www.garant.ru/
WupopmanmonHo-cnpaBoynast cucrema Jlunensunonusiii gorosop Ne 261709/0I1-2 or
25.06.2021

5. «KoncynpranT [Tnroc». — URL: http://www.consultant.ru/ ceo6oaubIi gocTym

6. DnekrpoHHo-OMOMMoTeuHast cucrema AgriLib http://ebs.rgunh.ru/ (cBuaerenscTBO 0
rocyJapCTBEHHOM peructparuu 6a3nl nanHbix No2014620472 ot 21.03.2014).

Joctyn K 3JIeKTPOHHO HH(OPMAILOHHO-00pa30BaTebHOM cpene,
HHG(pOPMALMOHHO-TEJEKOMMYHHUKAUMOHHOM ceTH « MHTEpHET»

1. Cucrema nucranionnoro ooy4denust Moodle www.portfolio.rgunh.ru (cBo6oHo
pacnpocTpaHsieMoe)

2. [IpaBo wucnonb3oBanus nporpamm st D9BM Mirapolis HCM B cocraBe ¢yHK-
IIMOHAJIBHBIX OJIOKOB M MOJyJel: BupTyanpHas koMHaTa.

3. MHHOBalMOHHAS CHCTEMa TECTHPOBaHMS — MPOTPaMMHOE oOecIieueHe Ha TUIaT-

dopme 1C (Jorosop Ne K/06/03 ot 13.06.2017). beccpouHbIii.

4. OOpazoBaTeNbHbIIl UHTEpHET — mopTail Poccuiickoro rocyaapcTBEHHOTO arpapHoOro
3a0YHOTO YHHBEPCUTETa (CBUACTEIBCTBO O PETHUCTPALMH CPEACTBA MACCOBBIX MH(pOPMAIUH DI
Ne ®C77-51402 ot 19.10.2012).

JIunen3nonHoe U cBOOOHO pacnpocTPaHsieMoe MPOrpaMMHOe ofecredeHne

1. OpenOffice —  cBoOOaHBIH  makeT  OQHCHBIX  MPHIOKEHHH  (CBOOOIHO
pacnpocTpaHsieMoe)

2. linuxmint.com https://linuxmint.com/ (cB060HO pactpocTpaHIeMOe)

3. DaekrpoHHO-OMOIHMoTeunas cucrema Agrilib http://ebs.rgunh.ru/ (cBunerenscTBo 0
rocyJIapcTBEHHOM peructpanuu 0a3el qaHHBIX Ne 2014620472 ot 21.03.2014) coOCTBEHHOCTH

YHHMBEpPCUTETA.
4. Odummanbras crpanuna GI'BOY BO «Poccuiickuii Tocy1apcTBEHHBI YHUBEPCHUTET
HapoJHOro xo3siictBa umenn B.M. Bepnaackoro» https://vk.com/rgunh (cBOOOIHO
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pacnpocTpaHsieMoe)

5. AuTHBHpycHOe mporpamMMuoe obecrmeuenne Dr. WEB Desktop Security Suite
(Cyb6munensnonnsiii foropop Ne 13740 Ha nmepegady HEMCKIIIOUYMTEIBHBIX MPaB HA MPOTPAMMBI
st OBM ot 01.07.2021).

6.5 IlepeyeHb y4eOHBIX Ay IUTOPHIi, 000PY/I0BAHNSI U TEXHHYECKHX CPEJICTB

o0yueHust
HaumenoBanne
IIpenna3nayenue Ilepeyenn
Kopmyca
MOMeleHUS priyea, o0opynoBaHus (B T.4. BAPTYaJbHbIEe aHAJIOTH) U
Ne nomemenus
(aynuropum) TeXHUYECKHX CPeCTB 00yueHus ™
(aynuropumu)
Jnst 3ansTuit YueOHo- Crienmanu3upoBaHHAS Me0els, Habop
JIEKIIMOHHOI'O THUIIa aJIMUHUCTPATUBHBIN JICMOHCTPALIMOHHOTO ~ 00OpyMOBaHUSA W y4eOHO-

kopmyc, kab. 305

HAITSIMHBIX TTOocoOmii, 9kpaH cranuoHapHbli DRAPER
BARONET HW /10/120;Bugeomnpoexrop Sanyo -PLC-
X W250, IIK

Has 3ansatuit Yy4eOHo- Crennanu3upoBaHHas MeOenb,Bechl  anmexkTpuueckue
CEMUHApPCKOTO THIA, | aAMHHHUCTPATUBHBINA (ACOM JW -1) UFO; XuMHYeCKHE pEaKTHBBI,
IPYIIIOBBIX Kopiyc, kab. 315 xuMmuueckas mnocypaa;Jladoparopusie creHnapl: «llytu
KOHCYJIBTALUH, IIpEeBpaLCHUS AMHUHOKHCIIOT B
IIPOMEKYTOUHOMN opranuzMe»;«Dusuyeckue  CBOMCTBA  IPEIEIbHBIX
aTTecTaluu yraeBo10B»; «OCHOBHBIE KJIACCBHI OpraHUYEeCcKUX
coenuHeHui;[IpaBuna «MapKOBHUKOBaY,
«3aiineBa»;«3amelieHne B 0€H30JIbHOM KoJiblle", Bechl
BJIIKT M - 500;Kamopumerp KOK -2 — VXII
4,2;Wonometp U — 130;PH- MeTphI, BEITSDKHBIE TIKA(BI
Hns YyeOHo- [lepconanbHble KoMnbioTeps! 11 mT. BBIX0A B MHTEpHET,
CaMOCTOSITENTbHON aJIMHUHHUCTPATUBHBIN JOCTYI B 3NEKTPOHHYIO UHPOPMAITHOHHO-
paboTsI KOPITyC, IOMEICHNE 00pa3oBaTeNbHYIO Cpely YHUBEPCUTETA

JUIS
CaMOCTOSATEIbHOMMN
paboThl. UnTanbHbIN
3aJl.
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OENEPAJIBHOE T'OCY IAPCTBEHHOE BIOJUKETHOE OBPA3OBATEJIBHOE VUPEXXJIEHME BBICIIEI'O OBPA3OBAHUS
MHHHUCTEPCTBA CEJIbCKOI'O XO341MCTBA POCCUNCKOU ®ENEPALIIU

«POCCHUMCKHM TOCYJAPCTBEHHBIM YHUBEPCUTET HAPOJTHOI'O XO3SIMCTBA
HUMEHHU B.A. BEPHA ICKOI'O»
(YauBepcurer Bepnajackoro)

@DoH/1 OLIEHOYHBIX CPEACTB /ISl IPOBeAeHHs TEKYLEro KOHTPOJISA M POMeKYTOYHOI
aTrecTalMu 00y4yalomuxcs no Jucuuniude MoJsekyJisipHasi Onosaorus

Hanpasnenue noarotoBku_19.04.01 buotexHosiorus

HanpasnenHocTts (poduiib) nporpaMMbl BUOTEXHOTIOTHS U OMO3KCHepTH3a
OPOIYKIIUU

KBanudukauus Maructp

®dopma oOyueHUs OUHas

banammxa 2024
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1.0nucanue nokasaresjed 1 KpuTepHeB OLEHUBAHMS IJIAHUPYEMbIX Pe3yJIbTaTOB 00y4YeHNsl 10 y4eOHOM QU CIUILINHE

Komnerenuuii HNuauxkarop HaumeHoBaHue
c¢opMHPOBAHHOCTH YpoBeHb ocBoeHUS * Ilanupyemblie pe3yabTaTbl 00y4eHUs OLIEHOYHOI'0
KOMIIeTEHIM cpeacTrsa
3uartnb (3): 3HATDh: Tect, cobecemoBanue,
- Crpykrypy u QyHKITUH - TPUHIMIGI CTPYKTYPHOH W (YHKIIMOHAIBHOMN KOHTpOJIbHAs paboTa,
OIIK-1 Criocoben 0enkoB ¥ HH(POPMAITMOHHBIX OpraHHM3allid  OWOJIOTHMYECKUX  MOJEKYNl ¥ | Pa3sHOYPOBHEBBIC 3a/IaHUS
aHaJM3NPOBATH, MOJIEKYJT B TIPO- H ¢uznonoruyeckue METOJIbl aHANW3a M OLCHKH
00001maTh 1 JYKapUOTHYECKUX KIIETKaX; COCTOSIHUSI JKUBBIX CHCTEM
WCTIOJTb30BaTh - MexaHu3MBI Iepegaun YMeETh:

(hyHIaMeHTabHBIE 1
NPUKJIAIHBIC 3HAHUS B
oOmactu
OHOTEXHOJIOTHH IS
peleHus
CYIIECTBYIOUINX H
HOBBIX 33/1a4 B
npodecCHOHAITBEHO
o0nacTu

TeHeTHYeCKOH HH(popManu,
UX HapyUICHUS U

- IPUMEHATH 3HAHUS MPUHIMIIOB CTPYKTYPHOH H
(YHKIMOHANBHOW OpraHU3alui  OMOJIOTHYECKUX

MOCJIEICTBHSL; 00BEKTOB

- MexaHu3m IHoporoeswiii BJIA/IeTh:

(bYHKIMOHUPOBAHUS (Y10BJIETBOPUTEJILHO) | - OCHOBHBIMH  (DM3HOJIOTHYECKUMH METOAaMU

BHYTPHUKIICTOUYHLIX OpTraHEILT aHaJIn3da M OHLCHKH COCTOSAHHSA JXHBBIX CHCTEM,

B TIpOIleCcCce CHHTe3a OENKOB; pe3ynbTaTaMu  HCCICIOBAaHWA  MOJIEKYISIPHOM

- ACIIEKTHI UCIIOIL30BaAHMS 6I/IOJ'IOFI/II/I B HpaKTH‘IeCKOﬁ ACATCIbHOCTU

OpTraHU3MOB, MTOJIYICHHBIX OMOJIOTOB U B OTPAC/ISIX HAPOJIHOTO XO35HCTBA

METOJIaMH TeHHON

WH)XKCHEPHH I CHHTE3a

OMOTOTHYECKH-aKTHBHBIX

BEIIECTB

YmMerts (Y): 3HaeT TBepaO: Tecr, cobecenoBatue,
- OCHOBHBIE YMEHHS IIpH - Hay4yHoe OOBSCHEHHE IPHHIUIIOB KIETOYHOMN KOHTpOJIbHAs paboTa,
peLIeHUN 3a7a4: OpraHm3ali  OMOJOTMYECKUX IPOLECCOB U | pPa3HOYPOBHEBBIC 3aaHUS
- Ilomp3oBaThCs HAyYyHOU | OMOXMMUYECKUX OCHOB, MEMOPAaHHBIX MPOIECCOB

CIIPaBOYHOM JIMTEPATYPOIl MO 51 MOJIEKYIIAPHBIX MEXaHU3MOB

KypcCy MOJIEKYJIIPHON I[MpoaBuHyTHII JKU3HEAESTEIbHOCTH

ouosoruwy; (xopo1uo) YMeeT yBepeHHO:

- AHaHI/ISI/IpOBaTI) poJib Hu - I[PUMECHATH 3HAHUA T[IPUHOUIIOB KJIETOYHON

MOCJIEJACTBUSL  DK30TE€HHOIO OpraHu3aluu OMOJIOTHYECKHIX 00BEKTOB,

BO3JICHCTBUA Ha OMOXMMUYECKUX  OCHOB M  MOJICKYJISIPHBIX

OMOCHHTETHYECKUE MEXaHU3MOB KH3HEIEATEIIbHOCTH;

ITPOLECCCHI B KJICTKE

- HCIIOJIB30BAaTh 3HAHUSA O 3aKOHOMECPHOCTAX H
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COBPEMEHHBIX  JOCTIKEHUSAX  T'CHOMHKH U
MIPOTEOMHUKH

Baangeer ysepeHHo:

- CIIOCOOHOCTBHIO NMPHUMEHSTH 3HAHUS MPUHIIMIIOB
KJIETOYHOU OpraHM3aINN OMOTOTHYECKUX
00BEKTOB, OHOXHUMHUYECKUX OCHOB H
MOJICKYJIAPHBIX MEXaHU3MOB JKU3HU,

- CHOCOOHOCTBIO  TPHMEHATH  3HAHUSA O
3aKOHOMEPHOCTSX U COBPEMEHHBIX JIOCTHKEHHIX
T€HOMHKU u IMPOTCOMUKHU JUIsL JICUCHUA
WH(EKINOHHBIX U TEHETHUECKUX 3a00JIeBaHUI

Baaners (B): - Metogamu
KOJMYECTBEHHOTO YUeTa
MaKpPOMOJIEKYJ B IIPHUPOTHBIX
oOpa3smax;

- MeTomamu BEIACICHUS U
aMIu(pUKAIAA MOJIEKYT
JIHK 13 >KMBBIX KJIETOK

Bricokuii
(oTIMYHO)

HNmeet chopMupoBaBieecs cucreMaTnyeckme
3HAHUSA:

- 0 COBPEMEHHBIX JOCTIKEHUSAX MOJIEKYJISIPHON
OMOIOT UK,

- 0 COBPEMEHHBIX MOJIEKYIISIPHO-OMOIOTHUECKIX
METO/aX;

- 0 COBPEMEHHOH ammapaTrype MOJIeKyJISIpHO-
OHMOJIOTHYECKUX UCCIIEIOBAHUSIX

HNmeert cpopmupoBaBmieecs cucreMaTuyecKoe
yMeHue:

MIPUMEHATH COBPEMEHHYIO amnmnapaTypy 1
000pyIOBaHME JJIS BBITIONHEHHUS HAYIHO-
MCCIIEI0BATENbCKUX Ja00paTOPHBIX PadoT
Iloxa3an cpopmupoBaBieecs
cucTeMaTH4yecKoe BJajeHue:

- HaBBIKaMU pabOThI ¢ COBPEMEHHOM anmaparypoi
1 000pyIOBaHUEM ISl BBITIOJTHEHUS
HAyYHO-UCCIIEZIOBATEIbCKUX J1IA00OPaTOPHBIX
O6umonormueckux pabot

Tecr, cobecenoBanme,
KOHTpOJIbHAs paboTa,
Pa3HOYPOBHEBBIC 3a/aHUSI

* 3aUTCHO BELICTABIISIECTCS Ipu YPOBHE OCBOCHUA KOMIICTCHIIMN HEC HUXKC ITOPOTOBOTO
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2. Onucanue MIKaJ ONEeHUBAHUSA

2.1 lllkana oyenueanusn na ymane mexyuie2o KOHmMpOois

dopMa TeKyLero OtcyTrcTBUE yCBOEHUS IToporosslii [IponBunyThIii (X0opowio) | Beicokuii (OTIMYHO)
*
KOHTPOJIS (H¥DKE TOPOTOBOTO) (YZIOBJIETBOPUTEIIHHO)
Breimonnenue HE BBINOJTHCHA WJIH BCE Pemeno 6onee 50% 3amanus, HO Pemeno 6omnee 70% Bce 3aganus pemenst 6e3

KOHTPOJIBHON pabOThI

3a/laHuA PCUICHDBI
HCIIPaBHUJILHO

menee 70%

3aJaHus1, HO €CTb OIINOKHU

[0)1105(310) %

Pemnue Pa3HOYPOBHCHBIX
3aga4

Penteno menee 50%
3aa4 6a30BOT0 ypOBHS

Pemreno 6omee 50% 3amgau
0a30BOro ypoBHs

Pemeno cBeire 70%
6a30Boro ypoBHs U 70 S50
% 3a7a4 IPOJIBUHYTOTO
YPOBHSI

Periensl Bce 3amaun
0aoBor ypoBHs U OoJiee
50% 3agady NOBEIIIEHHOT'O
YPOBHSI CJI0KHOCTH

CobecenoBanune

He Bnageer marepuanowm,
HE OPUEHTHUPYETCS B
BOIIPOCE

VY 10BJIETBOPUTEIBHO BJIaJceT
MaTepHaIOM, MOXET O/ICPIKATh
Oeceny 1Mo M3y4aeMOMY BOIIPOCY

Xopolio BiajeeT
MAaTEepUAIOM, YBEPEHHO U
MOCJIEOBATEIbHO
H3JIaraeT CBEACHUS

Xopolio BIajeeT
MaTepUaAIOM, TPUBOJIUT
COBPEMEHHBIE CBEICHUS U
Hay4YHbIE pE3YJIbTaTHI,
MoAPOOHO OCBEIIaeT
BOIPOC

2.2 lllkana oyenusanusa Ha ymane NPOMeICYmouUHol ammecmayuu (3auem u IK3amen, Kypcoeasn paboma)

®opma
IIPOMEKYTOUHON
aTTecTaluu

OTcyTCTBHE YCBOCHUS
(HMXe TOPOroBOro)

[Toporossrii (YIOBIETBOPUTEIHHO)

[IponBuHYTHIH (XOPOIIIO)

Bricokwii (OTINIHO)

BrimmosiHeHEe HTOTOBBIX
TecToB (He MeHee 15
BOIIPOCOB HA BAPHAHT)

Menee 51%

51-79%

80-90%

91% u Goitee
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3. TunoBble KOHTPOJIbLHbIE 32IaHUS UM HHbIe MATePHAJIbI, HE00X0JUMbIe /Il OLIeHKH
3HAHMA, YMEHHUIi, HABHIKOB U (MJIH) ONBITA AeATEIbHOCTH, XapaAKTEePU3YIOIIHUX 3TANbI
(popMupoBaHus KOMIIeTEHIIMI B IIpolecce 0CBOCHUS 00pPa30BaTEeILHON MPOrPaMMbI

®OHJI OHEHOYHbBIX CPEACTB JJIA TEKYIIEI'O KOHTPOJIA

KOMILJIEKT 3AJIAHUM 1JIS1 KOHTPOJIbHOM PABOTHI
no gucuunianne MoJjiekyJasipHasi 0MoJ10rust

CryneHTy npeasiararoTcsi BapMaHThl KOHTPOJBHBIX PaldOT, BKIIOYAIONIUE TPU 3a/laHusl.
Homep Bapuanta KOHTPOJBHOM pabOTHI ompenenseTcs MpenoaaBaTesneM. TemaTuka
KOHTPOJIbHBIX Pa0oT chOpMUPOBaHA MO MPUHIUIY COYETaHMSI TEM MUCHUILIMHBL. Hamucanuio
KOHTPOJILHOM padOThI JTOJDKHO TMPEAIIECTBOBATh M3yYEHHUE JIEKIIMOHHOTO MaTepualia, perieHue
3aJJaHUI Ha MPAKTHUYECKUX 3aHATHIX U B MPOLIECCE CAMOCTOSTENbHOM paboThl. [ ycnemHoro
BBITIOJTHCHUSI KOHTPOJIBHOH pabOThl HEOOXOAMMO O3HAKOMHUTBCS C JINTEPATypOH, CIUCOK
KOTOpOU J1aH B paszfaene 6 paboueil mporpammbl «llepeueHb OCHOBHON M JOMOIHUTEIBHOM
JTUTEPATYPHI».

BAPUAHT - 1.

3agaua. Mmeercs cmech, coaepKalias o OJHOM MOJIEKyJe KaKA0ro U3 BO3MOKHBIX BapUaHTOB
pa3sHbIX aMMHOKHUCIIOTHBIX MOCJEI0BATENbHOCTEN HEKPYIHOIro Oejlka ¢ MOJIEKYJISIpHONH Maccoi
4800 Hda. Ecnu mpuHSATE, YTO CpeaHsAs MOJIEKYJsipHas Macca aMMHOKHUCIOTHI — 120 la, Cxosbko
OyneT BecuTh JlaHHbIN oOpazen? KakoB pazmMep eMKOCTH JIJIst XpaHEHUsI TaHHOTO 00pasma?
3ajiaHus:

CpoiicTBa 0enKkoOB: JAaOUIIBHOCTb, LBUTTEP-MOHHAs MpUPOJA, H303JEKTPUUECKas TOUKa,
pPacTBOPUMOCTb, IEHATYpALHsl, peHaTypalHus.

Xpomarorpaduueckue METO/IbI, IpUMEHseMbIe npu paszeneHun OEJIKOB:
MOHHOOOMEHHas Xxpomarorpadus, apuHHas xpoMaTorpadus, rejib-puIbTpaLus.

BAPUAHT - 2.

3amaya. ['emoriooun Obika comepxut 0,336% xenesa, 0,48% cepsl u 4,42% apruHuHa.
PaccunraiiTe MUHUMaIBbHYIO MOJIEKYJIIPHYIO Maccy reMoriio0nHa Obika, uncio atomoB Fe u S, a
Tak)Ke OCTATKOB apruHUHA B HEM. Llenbim cuntaeTcs uncio B npeaenax +0,1.

3agaHus:
CtpoeHnune, HOMEHKIaTypa U Kiaccudukanus GepMeHTOB.

Brinenenne u ounctka 6enxoB. MOHHUTOPUHT OYUCTKU OenkoB. [IpenBaputensHas O4MCTKA.
AKTHUBHOCTb U yJIeJIbHAasl aKTUBHOCTb.

BAPUAHT - 3.

3anava. [lpu ontumanbHbX yenoBusix 10 mxr dpepmenta (40 x/la) 3a 1 mun npespamaer 0,30 r
yriaekucioro rasa 3a 1 muH. PaccuunTaiite uncio o6oporoB (56) u aktuBHOCTH pepmenTa B ME

3agaHus:
OO6pa3oBanue nenTuaHOM cBsi3u. CBONCTBA MENTHUTHOMN CBSI3H.

Metoap! ¢pakunoHupoBaHUs OenkoB. DpaKIMOHMPOBAHHUE ITyTEM JACHATYpalld, C MMOMOIIBIO
COJIEH, OPraHUYECKUX PACTBOPUTEIIEH, OCAKIAECHUEM B U302JIEKTPUYECKON TOUKE.

BAPHUAHT - 4.
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3ajaua.
IIpu ontumanehbix ycnmoBusx 10 mxr ¢epmenta (40 x/la) 3a 1 mma mpespamaer 0,30 r

yriIeKkucsoro rasza 3a 1 muH. PaccunTaiite uncino o60poToB (56) u akTuBHOCTH (pepmenta B ME
3ajlaHus:
CpoiictBa (epmenToB. OTiauuue OEIKOB OT XMMHYECKHX Karanu3aTopoB. CrennpuaHOCTH

(dbepMeHTOB.
OGHapyxeHue Tucyab(PUIHBIX CBA3EH U MOCTpOCHHE MPOodUs THAPOPOOHOCTH.

BAPHUAHT - 5.

3amaya. KakoB Oymer coctaB Bropoir 1enouku JIHK, ecim mepBas comepxur
18% ryanuna, 30% anenmna, 20% tumumna? WJIN Ilare monekyn JHK wumeror cie-
ayroune temmneparypsl ImaBieHus: 73°C, 69°C, 84°C, 78°C, 82°C. PaccraBbTe 3TH
MOJIEKYJIBI TIO Mepe yBenuueHus conepxanus nap G-C

3ajlaHus:

OnHO- 1 MHOTOKOMITOHEHTHBIE (DEPMEHTHI.

Pacmiennenue 0eJIKoB Ha Ooliee KOPOTKHUC IICTITUAbL

BAPHUAHT - 6.

3ajaua.
Hana nBoitnas monekyna JIHK ¢ otHocuTensHOM MoseKyIspHOM Maccoi 75 Thic., u3 Hux 10350

MPUXOJUTCS Ha JIOJIO aJJCHUJIOBBIX HYKJICOTHI0B. OTHOCHUTENbHASI MOJIEKYJIIpHAs Macca OJJHOTO
HykjeoTuaa B cpenHeMm 345. CKOJBKO CONEPKUTCS HYKJICOTHUZIOB IO OTACIBHOCTH B JAHHOU
JHK ? KakoBa nnuHa ee MOJeKyibl?

3angaHus:

KoHnkypeHTHOe, HEKOHKYPEHTHOE, OECKOHKYPEHTHOE MHTHOUPOBaHUE.

Xpomarorpauueckue MeTOJbl, NpPUMEHSeMble MpH pa3feleHUH OeIKOB: HOHHOOOMEHHas
xpomarorpadus, apuHHas XxpoMaTorpadusi, rejb-QUIbTparus

BAPUAHT - 7.

3amaua.
Kakas mocrienoBareabHOCTh OYAET CHHTE3UPOBAThCA NpH Hcnoib3oBanuu JIHK-monmmmepassr?

Ykaxxure CTPEJIKOH, B KaKOM HaIpaBJICHUU Ooyner HOTH CHHTE3:
5" AGGTCTTCGATCGA 3’

3aaHus:

JIBycyOcTpaTHbIe (hepMEHTATUBHBIE PEAKIIHH

OnexTpodopes OeIKOB U U303JIEKTpUUYECKOe (POKYCUPOBAHHE

BAPUAHT - 8.

3ajaya.
AHazor ocHOBaHUS 2-aMuHO-TypuHa (2-AP) 3amensier aneHuH Bo BpeMms perumkanuu JHK, u

OH MOKET 00pa30BbIBATh Mapy OCHOBAHUH C IIUTO3WHOM. AHAIIOT OCHOBaHHS S-Opomypanun (5-
BU) 3ameHsieT TUMHINWH, B OH MOKET 00pa30BbIBATh Mapy OCHOBAaHHUI ¢ T'yaHHHOM. Kak Oyjaer
BBITTISIICTh JIBYyXIENOueyHass TpuHykieoTuaHas A-G-T mocnenoBaTenbHOCTH, MMOKa3aHHAsS
311eCh, MocJie Tpex payHaoB pemukauuu? Ilpennonaraercs, yTo B mepBoM payHJe oba aHaiora
MPUCYTCTBYIOT U BKJIIOYAIOTCS BE3/€, TJE 3TO BO3MOXKHO. [lepen BTOPBIM U TPETHUM IHKIOM
perUIMKaluy JI00ble HEBKIIIOUEHHbIE aHAJIOTH OCHOBAaHUH ynaanstorcs. Kakumu OyayT KOHEUHbIe
MOCJIEI0BATEIbHOCTH?
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3aaHus:
DH3UMOTeH

KonuuectBennoe onpenenenue 6enkoB. [lornomenune B Y ®-nuanazone. Meron Jloypu, meton
Bpendopa, meron Keenbaans, MeTo] ¢ OUITUHXOHUHOBOW KHUCIOTOM
BAPHUAHT - 9.

3aznaya.
KakoB Oyzner cocraB Btopoii nemouku JIHK, ecnu mepBas comepxur 18% ryanuna, 30%

agenuna, 20% tumuna? WA Ilate monexkyn [HK wumeror cnenyromme Ttemmeparypbl
mnasnenusi: 73°C, 69°C, 84°C, 78°C, 82°C. PaccTaBbTe 3TH MOJIEKYJIbI 110 MEPE YBEIMYCHUS
conepxanus nap G-C

3ajanusi:

Kunertnka pepMEeHTaTHBHBIX PEAKINH.

Macc-criekTpoMeTpus
BAPHUAHT - 10.

3amaua.
Penkass JOMHHaHTHAs MyTallds, dKCIpeccHpyeMas IPH POXKICHHH, Oblla M3yueHa Ha JIFOJSX.

3anmcHu TOKAa3ajdM, 4TO INECTh ciiydaeB ObUIM 0oOHapykeHbl cpenu 40000 >KUBOPOXKICHUH.
CeMeliHble UCTOPUU TOKa3aid, YTO B JIBYX CIydasiX MyTalUsyXe MPUCYTCTBOBAJIa Y OJIHOTO U3
poautened. PaccunTaiiTe 4acTOTy CIIOHTAHHBIX MyTalMi JUisl 3TOM MyTauuu. Kakue OCHOBHbIE
MPEANOI0KEHHS MOTYT MOBJIMATH HA HAILU BBHIBOBI?

3agaHus:

AHTHMETa00TUTHI

OrnpezenieHre TPETUIHOM CTPYKTYPhI O€TTKa METOIOM PEHTT€HOBCKOU KpHUcTaiorpadun

BAPUAHT - 11.

3ajaya.

Y OGakrepun xomupyromas uenb JIHK wecér mocnemoBarensHocth 5° AGC GCA
CAG ACA GAT AAA AAT TAC AGA GTA CAC AAC TAA 3. Kakas Oyner mo-
CJIeI0BATENLHOCTh Y aHTUCMBICIOBOM nenouku JIHK? VYV cunresmpyemoil ¢ 3Toro ydacrka
MPHK? Kakue antukononsl 6yayt y amunoarmia-TPHK ¢ yu€rom addexra xauenus (wooble-
pairing)? Kakue MOryT OBITH SK30T€HHBbIC MPUYMHBI WHTUOMPOBAHUS TPAHCISIHU C ITOTO
yudacTtka?

3ajaHus:

[TocTpoenune TpeXMEepHBIX MOJIEICH CTPYKTYpPHI OelKa.

Meton SIMP

BAPUAHT - 12.

3ajaya.

[Tpu ob6paboTke miazmuabl paszmepoMm 20 KO pe3TpUKTa3aMd B CMECH W TIO OTIEIbHOCTH
oOpa3zoBaychk cneayrontue pparmMenTsl: ECORI — 6 k0 u 14 x6; HindIIl — 7 k6 u 13 k0; ob6e — 2
K0, 4 x0, 5 k0, 9 KO.

Kak MHOTO peCTpUKTAIMOHHBIX KapT MOXHO TIOCTPOHTH B COOTBETCTBHH C OSTHMH
naHHBIMU? [TOCTPOUTH PECTPUKTAIIMOHHBIE KApThI ISl KQXKIOTO M3 BO3MOXKHBIX BAPHAHTOB.
3ajanus:

KoBanentnas mogudukaius GepMeHTOB.

[Iporeomuka u GyHKIIMOHATBHBIN aHAIN3 OEITKOB
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BAPUAHT - 13.

3anava.
Hana nBoitnas monekyna JIHK ¢ orHocuTenbHOM MoJieKyIsspHOM Maccor 75 Thic., n3 Hux 10350

MIPUXOUTCS HA JIONIO aJICHUJIOBBIX HYKJIEOTH10B. OTHOCHUTEIbHAS MOJIEKYJIIpHAs Macca OJHOTO
Hykjeotusaa B cpenneMm 345. CKOJIBKO COAEPKHUTCS HYKJICOTHUIOB IO OTACIbHOCTH B JIAaHHOM
JHK ? KakoBa mjinHa ee MOJIEKYJIbI?

3ajanus:

Katanutrnueckuii HIEHTp U aJTIOCTEPUUYECKUI YUACTOK.

CekBEeHUpPOBAHUE IO METOAY DAMaHa

®OH/J] OLIEHOYHBIX CPEJICTB JIJIsI IPOMEKXYTOYHOM ATTECTAIIAN

KOMIUIEKT TECTOB pJjis1i npoMe:XKyTO4YHOM aTTecTanuu (3K3aMeH)
no aucuuniaudHe MoJiekyasipHas 0uosiorust

Bo BTOpOM cemecTpe 3K3aMeH MPOBOAMUTCS B BHJE UTOTOBOTO TecTa. JlJIsi BBITOJIHEHUS
TecTa oTBoAUTCsA 60 MUHYT.

[TpuMepHBIC 3aJaHKsI UTOTOBOTO TECTa
1. K omHOMEMOpaHHBIM OpraHOMIaM KJIETKH OTHOCSITCSL.
a) puOOCOMBI;
0) KOMIUIEKC TOJIbKH;
B) MUTOXOH/IPUH;
T') XJIOPOILIAaCTHI.

2. K nBymeMOpaHHBIM OpraHOuaM KJIETKH OTHOCSATCH. . .
a) puOOCOMBI

0) koMIuiekc ["onbxu;

B) MUTOXOH/IPUH;

T') KJIETOUHBIM LIEHTP.

3. K HememMOpaHHBIM OpraHOUAaM KJIETKUA OTHOCSTCS:
a) pubOCOMBI;

0) KOMIUIEKC TOJIbKH;

B) MUTOXOH/IPUU;

T') XJIOPOILJIACTHI.

4. 3a oOpa3oBaHHE JTM30COM, HAKOIUICHHE, MOJIU(DHUKAIINIO U BHIBOJ BEIIECTB M3 KJIETKH OTBE-
Yaer ...

a) OIIC;

0) komrutekc I'onbmKu;

B) KJIETOUYHBIN LIEHTP;

T') MUTOXOH/IPUH.

5. buocuHTe3 0ENKOB B IIUTOMIIA3ME KJIETKU OCYLIECTBIISIOT. ..
a) MUTOXOH/IPUU;

0) XJIOpOILIACTHI;

B) KoMIuieKc [ onbKu;

') puOOCOMBI.

6. "Opranoupl ApIXxaHus", 00eCIeUnBAIONINE KIETKY YJHEPTHEH, - 3TO ...
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a) MUTOXOH/IPUH;

0) XJIOpOILIACTHI;

B) pOOCOMBI

') KoMILIeKC ["onbxu.

7. PacmiemisioT cIoKHbIe OpraHMYECKUe MOJIEKYJIbI O MOHOMEPOB, AaXKe COOCTBEHHBIE Op-
TaHOU/IbI U MUIIEBHIE YACTHUIIbI, TIOMABIINE B KIETKY yTeM (harouurosa...
a) JIM30COMBI;

0) pubOCOMBI;

B) OIIC;

) KoMIUIeKe ["onbKu.

8. B kiieTkax BBICIIUX PACTEHUM OTCYTCTBYIOT...

a) MUTOXOH/IPUU;

0) XJIOpOILIACTHI;

B) KomIuiekc [ oibmku;

') LEHTPHOJIH.

9. 3a 0Opa3zoBaHUE LIUTOCKEIETAa OTBEUYAET...

a) komruieke ['ompmku;

0) KJICTOYHBIH IICHTD;

B) OIIC;

') MHO(DUOPHUILITBL.

10.CriocoGHBI TPeoOpa3OBEIBATH SHEPTHUIO COJTHEYHOTO CBETA B DHEPTHIO XUMUYCCKUX CBSI3EH
00pa30BaHHOI'0 OPTraHMYECKOTO BEIIECTBA ...

a) MUTOXOH/IPUU;

0) XJIOpPOILIACTHI;

B) JIN30COMBI;

') KoMIieKe ['ombKu.

11. MoHOMepOM OeNKOB SIBISIETCA ...

a) TJIUIIEPUH;

0) aMHHOKHCIIOTA;

B) TJIIOKO034;

T') HyKJI€OTHU.

12. adopmarus o CTpOSHUH IEPBUYHON CTPYKTYPHI Oenka 3amudpoBaHa B MOJIEKYJIE. ..
a) MoJIMCaxapu/IoB;

0) TUIIHU/IOB;

B) pPHK;

r) JIHK.

13. B cocraB OeIKOB BXOIUT AMHHOKHCIIOT.

a)s;

0) 10;

B) 20;

r) 50.

14. benku ropMOHOB B OpraHU3ME KHUBBIX CYIIIECTB UTPAIOT POIIb ...

a) peryJaTOpHYIO;

0) PHEPTETHYECKYIO;

T') TPAHCTIOPTHYIO;

n) pepMeHTaTHBHYIO.

15. BetpoeHHbIE O€KH B COCTaBE KJIETOYHONW MEMOpPaHbI BHITTOTHSIOT (PYHKITHIO ...
a) TPaHCTIOPTa HU3KOMOJICKYISPHBIX COSMHECHUN;

0) mepenavn HaCIEACTBEHHON HH(OpMAINH;

I') 3alacaHus YHEPrUM B BUzE MoJieKysn AT®;
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1) MATPHIIBI AJIs1 CHHTE3a OEJIKOB IIUTOILTa3MBl.

16. KonmnyecTBO HE3aMEHUMBIX JJIs1 YEJIOBEKAa aMHUHOKHCIIOT ...
a) TaKMX aMUHOKHCJIOT HET;

0) 20;

B) 10;

r) 7.

17. HemmonHOIIEHHBIE OCIIKH — 3TO OETKH, B KOTOPBIX...

a) OTCYTCTBYIOT HEKOTOPbIE aMHUHOKHUCIIOTHI;

0) OTCYTCTBYIOT HEKOTOPbIE HE3aMEHUMbIE AMUHOKHCIIOTHI;
B) OTCYTCTBYIOT HEKOTOPBIE 3aMEHUMbIE AaMUHOKHUCIIOTHI;

T') BCE U3BECTHBIC OCIIKU SBJISIOTCS TTOJTHOIICHHBIMH.

18. IlenTuaHas cBsI3b 00pazyercs B pe3ysbTaTe...

a) peakIuu THUAPOIIN3a;

0) peakuu ruIpaTaIum,

B) PEaKIMU KOHJICHCAIINH,

T') BCE BBIIIIE IEPEYUCIICHHBIE PEaKIM MOTYT IPUBECTH K 0OPa30BaHUIO MENTHIAHOMN CBSI3U.
19. BropuuHyto CTpyKTypy OITKOB CTa0MIU3UPYIOT. ..

a) KOBaJICHTHbIE;

0) BOJIOPOIHBIE;

B) HOHHBIC,

') TAKUE CBSA3U OTCYTCTBYIOT.

20. TpeTHuHyIO CTPYKTYpY OCIKOB CTAOUIU3UPYIOT. ..

a) KOBAJICHTHbIE;

0) BOJIOPOIHBIC;

B) HOHHBIE;

T') BCe BhIIIIE IEPEUUCIICHHBIE BU/IBI CBSI3EH.

21. IlocnenoBaTeTbHOCTH AMUHOKHCIIOT B MOJIEKYJIE OeJKa 3aBUCHT OT ...
a) BHEIITHEH cpefbl;

0) CTPYKTYpBbI reHa;

B) HX CIIY4aifHOTO COYETaHHS,

') BHEIIHUX U BHYTPEHHUX (DAKTOPOB Cpebl.

22. YenoBek moyydyaeT He3aMEHUMbIE aMUHOKHUCIIOTHI ITyTEM. ..
a) UX CUHTEe3a B KJIETKAX;

0) MOCTYIUICHUS C TTUIIEH;

B) MprEMa JIEKapCTB;

T) puemMa OMOJIOTUYECKU aKTUBHBIX JO0OABOK.

23. Ilpy NOHMKEHUU TeMIIepaTypbl aKTUBHOCTh ()EPMEHTOB...
a) MOBBIMIAETCS;

0) MepruoANIECKH N3MEHSETCS;

B) IOHMKAETCS;

') OCTaeTcs MpeKHEH.

24. B 3amute opraHu3Ma oT KPOBOIIOTEPh YUaCTBYET. ..

a) TeMOTJIOOWH;

6) ¢pubpus;

B) KOJUIareH;

T') 3JJaCTUH

25. B KakOM U3 yKa3aHHBIX MPOLIECCOB OEJIKH HE y4acTBYIOT?
a) oOMeHe BEIleCTB;

0) TpaHCIIOPTE BEIIECTB;

B) KOJMPOBAHWUH HACJIEICTBEHHON HH(pOpMaInu;

T') 3aIUTe OPraHu3Ma.

26. Boibepu pyHKIIMHM XapaKTepHbIE AJIs1 OEIKOB:
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a) KaTaIUTUYeCcKasl, 3alllUTHAsL, TPAHCIIOPTHAS;

0) KpoBeTBOpHas, pedIeKTOpHAas;

B) (poTocHHTETHUECKAS;

T') HEUTpaabHas

27. CtpykTypa 0e1KOBOI MOJIEKYIbI, UMeroIas (opMy TI00YIIHI ...
a) TIepBUYHAS;

0) BTOpHUYHas;

B) TPETHYHAS,;

') YETBEPTUYHASL.

28. CTpyKTypa, ;i€ MOJIEKYJIbl yIEPKUBAIOTCS NENTHIHBIMU CBSI3SIMH ...
a) IepBUYHAS;

0) BTOpUYHAs;

B) TPETUYHAS;

I') YeTBEPTUYHAS.

29. CtpykTypa, Ipu KOTOPOH OeIKOBas MOJIEKYJIa, CBOPAUYNBasiCh, IPUOOPETAET BU CITUpA-
JH....

a) epBUYHAS;

0) BTOpUYHAs;

B) TPETUYHAS;

I') YeTBEPTUYHAS.

30. Jlenaryparus 3T0...

a) peryiaupoBaHue GU3NOIOrMUECKUMHU MTPOLIECCaMU OpraHu3Ma;
0) yrpara O0eIKOBOI MOJIEKYIION CBOCH CTPYKTYPHI;

B) NIPEIOXPAHEHUE OPraHU3Ma OT YY>KEPOJHBIX OEIIKOB;
T') 3allUTa OpraHu3Ma OT aHTHTE€HOB.

31. depMeHTHI — ATO KaTalIU3aTOPHI ...

a) YIJIeBOJHOM MPUPO/IBI;

0) 6eIKOBOM MPUPOABI;

B) HEOPraHUYECKOW MPUPOJIBI;

T') TUIUAJHON PUPOJIBI.

32. depMeHTH HEOOPATUMO UHTUOUPYIOTCS MO IEHCTBUEM ...
a) JINTIHJIOB;

0) aMHHOKHCJIOT;

B) MOHOB TSDKEJBIX METAJUIOB,;

T) YIJI€BOJIOB.

33. AKTUBHBII IIEHTp (hepMEHTOB 0Opa30BaH ...

a) ocTaTKaMH aMHUHOKHUCIIOT;

0) HeOeNKOBBIMU OPraHUYECKUMU BEILIECTBAMU;

B) METaJUIAMH;

I') yIJIEBO/IaMHU.

34. Tpancdepassl KaTATU3UPYIOT ...

a) THJIPOJIMTUYECKOE paclleIyIeHHe XMMUYECKHUX CBsI3€eil;
0) mepeHoC pa3IMYHbBIX TPYIIIT,

B) OKHCJIUTEIbHO-BOCCTAHOBUTEBHBIE PEAKIINN;

T') IPUCOCTMHEHUE IBYX MOJIEKYJ IPYT K APYTY.

35. JIuna3za paciuerisier ....

a) Kpaxmai;

0) KJIeTyarTKy;

B) CJIOXKHBIE 2PUPBHI KUPHBIX KUCIOT U CIIUPTA;

r) OenKu.

36. IHK B kieTkax 3yKapuoT COAEPKUTCA B ...

a) IUTOIIa3Me;
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0) MUTOXOH/IPUSIX;

B) pubocomax;

I') B KOMILIEKce 1'0sb K.

37. Pazmepsl Mosekynbl JIHK y yenoBeka coCTaBIAIoT ...

a) mupuHa 20 MKM, JJIMHA JI0 8 CM;

0) mupuHa 2 MKM, JJIMHA JI0 8 CM;

B) mpuna 20Hm, 1auHa A0 8 cM;

') IUpUHA 2 HM, JUTMHA JI0 8 CM;

38. B coctaB mouiekyinbl JJHK BXoauT myprHOBOE OCHOBAHUE ...

a) aJICHHH;

0) ypauu;

B) THMUH,

') LUTO3UH.

39. ®parment JHK cogepxut 30000 nykieotnnos. s yaBoenus pparmenta norpedyercs
CBOOO/IHBIX HYKJIEOTH/IOB.

a) 60000.

6) 45000.

B) 30000.

r) 15000.

40. Hykneotuast IHK coeanHeHsl B OJHY LIETIH ...

a) yepe3 octaTok (HochopHOI KHCIOTHI OTHOTO HYKJIEOTHAa U 3' aTOM JIe30KCHPUOO03BI APYTOro;

0) yepes ocTaTok (HochOpHOIl KUCIOTH OJTHOTO HYKJIEOTUIA U A30TUCTOE OCHOBAHUE JIPYrOro;

B) depe3 octaTku (HOCHOPHOU KHCIOTH COCSTHUX HYKICOTH/IOB;

T) yepe3 Je30KCUPUO03bI COCETHUX HYKIICOTHUIOB.

41. ®parment JJHK comepxut 30000 A-nykieotuno. s ynBoenus ¢pparmMenta norpedyer-

col ...

a) A — 60000, T — 60000.

6) A— 30000, T — 30000.

B) A— 15000, T — 15000.

r) A— 60000, T — 15000.

42. ®parment JIHK conepxut 30000 A-mykneotunos u 40000 I[-aykneotunos. B qanaoM

¢parmente T- u I'-Hyki1€0THIOB. ..

a) T— 40000, ' — 30000.

6) T— 30000, I' — 40000.

B) T — 60000, I — 80000.

r) T — 30000, I' — 80000.

43. Mogaenb ctpoennst Mmonekyisl JJHK B 1953 rony npemyioxurn ...

a) ®@. Kpuk;

0) I'. Mennens;

B) T. Mopras;

r) O. 'exkens.

44. JIHK B KieTke BBITOIHACT (PYHKIIHIO ...

a) UCTOYHHKA SHEPTUU;

0) NpUHUMAaET HEeTOCPEACTBEHHOE YUacTUE B CHHTE3€ OCIIKOB;

B) 00ecrieunBaeT CUHTE3 YIJIEBOJOB U JIMITHJIOB B KJIETKE;

') y4acTBYET B XpaHEHHUH U Tiepeaue HaCIeCTBEHHOW HH(OPMAIIHH.

45. B cocras monekyns! JJHK BXoauT nupuMuaMHOBOE OCHOBAHUE ...

a) aJICHUH;

0) yparwr;

B) I'yaHUH,;

T') IUTO3HH.

46. B cocras Mosiekyinsl PHK Bxoaut nmypuHOBO€ OCHOBaHHUE ...

23



a) aJICHUH;

0) yparmwr;

B) TUMUH;

') IUTO3MH.

47. Monomepamu JIHK u PHK sBastores:

a) a30TUCThIE OCHOBAHUS;

0) aMMHOKHCIIOTHI;

B) HYKJICOTHU/IBI;

I') HyKJIEO3U/IBI.

48. Oynkuus napopmanronnoi PHK.

a) castue nHpopmanuu ¢ JJHK;

0) yaBoeHue nHGOpMaIUH;

B) XpaHeHHne nHpOopMaInu;

r) nepeaadya HHGOPMAITHH.

49. B xakoM ciydae MpaBWIbHO yKa3aH cocTaB oJHoro u3 HykieoruaoB PHK...
a) TUMUH — pubo3a — pocdar;

0) yparui — ge30kcupr6o3a — gocdar;

B) ypauui — pubosa — gocdar:

T') TAMUH — Je30Kcuprbo3a — docdar.

50. Ykaxure Bropyro uens JJHK kommnementapnyto nepsoit: ATT — 'L - TTT
a) TAA-LIT — AALI;

0) TAA-VIT - VVII;

B) YAA —TIT — AAII;

r) ATT -T'I - TTT.

51. IlpoctpancrBennyto crpykrypy AHK otkpeu(u) ...
a) [Ix. Yorcon, ®@. Kpuk;

6) Meunukos 1.1.;

B) [TaBnoB N.IL;

r) [Honunr JI.

52. HykneoTuasl paceruisitoTes: pepMeHTaMH ...
a) HyKJIea3aMu;

0) HyKJIEOTHAa3aMHU;

B) HYKJICO3UIa3aMH;

T') MeNTH/Ia3aMHU.

53.Vpatun aBisieTcsi MOHOMEPHBIM 3BEHOM ...
a) tonbko PHK;

6) Tonpko JTHK;

B) /IHK u PHK;

r) Toinsko JIHK mutoxonmpuii.

54. AneHuH BXOOUT B COCTAB ...

a) tonpko PHK;

0) Tonsko JTHK;

B) PHK u /IHK;

T') TOJILKO B COCTaB OEJIKOB.

55. HykjiemHOBBIE KHCIOTHI — 3TO ...

a) HU3KOMOJIEKYIISIPHBIE COCTUHEHUS;

0) a30THBIC COCTMHEHUS;

B) OMOJIOTHYECKHE TTOTUMMEPHI U3 HYKJICOTH IOB;
T') COeIMHEHNE U3 TTEHTO3.

56. LlenTpasibHOM JOTMOI MOJIEKYJISIPHOM OMOJIOTH SBISETCS MOCIEI0BATEIBHOCTh COOBITHIA. .
a) u-PHK — JTHK — 6emnoxk;

0) IHK — u-PHK — 6emnox;
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B) JIHK — 6emnox;

r) u-PHK — 1-PHK — Genok.

57. B pe3ynbTare cuHTe3a ABYX AouepHux motiekys JJHK nmpu pennukanuum kaxnas u3 HuUX
COCTOUT U3...

a) 1Byx HoBbIX 1enen JHK;

0) oxHOM cTapoit u oxHoM HoBOM neru JJHK;

B) IBYX cTapbix Lenei Mmatepunckoi JTHK;

') B OJIHUX cirydasx HOBbIX 1eneit JIHK, B qpyrux — craphbix.

58. I'eH kak CTpyKTypHasi €IMHUIIA HACJIEACTBEHHOTO MaTepHaja MpeCTaBIsIeT co00il y4acToK...
a) mosekyisl JIHK, coneprkamuii nHpopMaIuio o mepBUYHON CTPYKTYpPE BCeX OEIKOB KICTKH;
0) monekynel ”PHK, conepskaruii mHpOpMaIuio 0 IEPBUYHON CTPYKTYpPE BCeX OCTKOB KIICTKH;
B) mosiekyn JIHK unu PHK (ns BupycoB), comeprxarniuii ”HGOpMAIMIO O IIEPBUYHON CTPYKTYPE
BCeX OEJIKOB;

r) mosiekyn JJHK unu PHK (nns BupycoB), conepsxkaniuii tHGpOpMAaIHio 0 IEPBUYHON CTPYKTYpE
OJTHOTO OeTKa.

59. Tpancnsauus npu OUOoCHHTE3€ Oelika B KJIIETKE OCYIIECTBIISETCSL. ..

a) B AJIpe;

0) Ha MmoJIMcomax;

B) B LIUTOILIAa3ME;

r) Ha MemOpaHax mepoxosatoii DIIC.

60. Pubocombl, NpuHUMarOIIME HEOCPEACTBEHHOE Y4acTHE B IIPOLIECCE TPAHCIISILIMY, B
KJIETKaX 3yKapuoOT PaclOJIOKEHBL...

a) B IIUTOIIa3Me;

0) Ha memOpanax mmepoxoBatoii JIIC;

B) B si/Ipe;

r) Ha MeMOpanax riajakoit OIIC.

61. Ilpu Tpancasiuu MaTpuien 1ist cCOOpKH MOJUMENTHAHON LeTH OelKa SBIISIOTCS. .

a) o6e uemnu monekynsl JJHK;

0) ogHa u3 uenen monekysl JJHK;

B) mosiekyna uPHK;

r) B oqHUX cirydasx oxHa u3 uenei [JHK, B npyrux — monexyna uPHK.

62. Hapymenue peruukanuu JIHK, npuBozgsiiee k "3BMEHEHHUIO MOCIIEI0BATEIbHOCTH
HYKJIEOTH/IOB, SIBJISIETCS IPUYMHOM ...

a) BOSHUKHOBEHHMSI TEHHBIX MYTAaIlHil;

0) pa3pbIBOB XpOMOCOM MJIM XPOMATHU] U UX BOCCOEITMHEHUE B HOBBIX COUETAHUSX;

B) HapyIIEHUS KJIETOYHOTO JEeNICHUS;

T') BOBHUKHOBEHHSI XPOMOCOMHBIX MYTaIlUH.

63. Tpanckpunius — 3710 ...

a) epenucbiBaHue U nepeHoc nHpopmanuu, 3anucanion B JIHK, na monekymny
unpopmannonnoit PHK (u-PHK);

0) mepenuchIBaHUE U NepeHoc HHpopMaluy, 3anrcannoil B u-PHK, na pubocomsr;

B) NepeHoC HH(pOpMAIMU Yepe3 sIEPHYI0 MeMOpaHy;

I) nepenucbiBaHue HHPopmaruu, 3anucannoil B u-PHK, na mem6pans! rnagkoit SI1C.

64. YcraHoBuTE, B KAKOW MTOCIEA0BATEIBHOCTH IPOUCXOANT ITpouecc perumkanuu JJHK:

a) oopazoBanue nByx mojiekyn JJHK u3 ogHoit;

0) mpucoeauHenue kK kaxaoi nenu JJHK kommmemeHTapHBIX HYKIICOTH IOB;

B) BoznerictBue pepmenta JJHK-nomumepasa na monexymy JIHK ;

') OTJEJICHUE OJJHOM LIeH OT APYToH;

1) packpyuuBanue mosekybsl JTHK.

65. YKaxxuTe oCIeI0BaTeIbHOCTh SBJICHUI U TIPOIIECCOB, IPOUCXOISAIINX TP OMOCHUHTE3E
Oenka:

a) oOpa3oBaHuUE MENTHIHON CBA3H;

25



0) cunte3 monekynsl ”PHK Ha JIHK;

B) cBs3piBaHue MoJiekysibl MPHK ¢ pubocomoit;

r) nocrymuienue moisiekynsl UPHK u3 gnpa B nuromiasmy;

1) B3anmoiericreue TPHK ¢ amuuokwucioroit ¢ pubocomoit u uPHK.
3anummre NpaBUIIbHYIO MOCIIEI0BATEILHOCT OYKB.

66. I'enernueckas nHGOPMALIHS — ITO ....

a) uHopmanwsi, 3aKTF0UYCeHHAs B HyKJICOTHIHOM nocnenoBatensHoct [JHK;
0) nHpopMaIusl, 3aKI0UECHHAs B HYKJICOTHIHOU rocienoBareabHocTd MPHK;
B) HH(OpPMAIIHS O IOCIIEA0BATEILHOCTH aMUHOKHCIIOT B MOJIEKyJie Oernka;
r) “HGOPMAIIHS O IEPBUYHON CTPYKTYpe Oeka.

67. I'eneTnueckuii Kog — 370 ...

a) uHGOpMAIIUs O CTPOTO OINPECTICHHOM Habope OEIKOB;

0) cucTema 3amnvcH HaclIeICTBEHHON HH(pOpMAIK B MOJIEKYJIaX HYKJIIEMHOBBIX KUCIIOT B BUC
MOCIIE0BATEILHOCTH HYKIICOTH IOB;

B) HH(MOpMAIHs O TeHaXx;

T') HaCJIeJICTBEHHAsI HH(POPMAIIHS.

68. OJluH TPUILIET KOJUPYET:

a) OJIHY aMHUHOKHCIIOTY;

0) OMH MIPU3HAK OpraHU3Ma;

B) HECKOJIbKO aMHUHOKHCIIOT;

') HECKOJIBKO NPU3HAKOB OpraHU3Ma.

69. «3HaKu NpenuHAHK TEHETUYECKOTO KOJa...

a) KOAUPYIOT ONPeIeTICHHBIE OCKH;

0) 3ammycKkaroT CUHTE3 Oelka;

B) MPEKpAIIAlOT CUHTE3 OeliKa;

T') BBITIONHSIOT pa3Hble (DYHKITUH.

70. Cunre3 Oenka 3aBepIIacTcsi B MOMEHT...

a) y3HaBaHUS KOJJOHA aHTHUKOJIOHOM;

0) mosiBiIeHUs Ha pUOOCOME «3HAKA MPENUHAHUSY;

B) nocrymienus u-PHK Ha pubocomy;

I') IPY UCKa)KEHUU TeHETUYEeCKO NH(OpMAaLINH.

71. Ilpouecc camoyasBoenus mosekynsl JJHK - ...

a) perTUKAaIus;

0) penaparus;

B) peaHKOpHAIIUS;

T') TPAHCKPHIILIHSL.

72. ®ynkuus u-PHK B mponecce Ouocunresa....

a) XpaHEeHUe HaClIeJICTBEHHOU HHPOpMAITUH;

0) TpaHCIIOPT aMHUHOKHCIIOTHI Ha pUOOCOMBI;

B) moja4a uHGOpMaIuu Ha puOOCOMBIL;

r) oOpa3yet pubocomy

73. Ilponecce, B pe3yapTaTe KOTOPOTrO MPOUCXOAUT CUUTHIBAHHE HH(OPMAIIUU C MOJIEKYJIBI
JIHK ...

a) TpaHCIALNUS;

0) TpaHCKPUIILIKS;

B) TpaHchopMaIus;

') MyTalusl.

74. Ilponecce, koraa T-PHK npuHOCIT aMUHOKUCIOTH HA pPUOOCOMBL...
a) TPAHCKPHIIITHUS;

0) TpaHCTAIUS;

B) TpaHCOpMaIus;

T) peryJssnus
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75. Ilpouecc, mpu KOTOPOM aHTUKOJOH y3HaeT KoJoH Ha u-PHK...

a) TPAHCKPHUIILIUS;

0) TpaHcHsAIUs;

B) TpaHCpOpMaIus;

r) Tpancnopt u-PHK B nuTomnasmy x pubocomam.

76. PubocoMbl, CHHTE3UPYIOLIUE OJHY U Ty ke OETKOBYIO MOJEKYITY...

a) XpoMoCcoMa;

0) monucoma,

B) MEraxpoMocoMa;

T') IIEHTPOCOMA.

77. Tlpouecc, mpu KOTOPOM aMUHOKHUCIIOTHI 00pa3yrOT OEITKOBYIO MOJICKYITY...

a) TPAHCKPHUIILIUS;

0) TpaHcHsAIUs;

B) TpaHCpOpMaIIHs;

I) JeHaTypauusl.

78. Dtamnbl buocuHTE3a OenKa...

a) TPAHCKPHIILIHS, TPAHCIISIIHS,

0) TpanchopmaIus, TPAHCIISAIIHS;

B) TPAHCOPTaHU3ALUS, TPAHCKPHIILINS;

) «cOOpKay aMHHOKHUCIIOT.

79. YKaxkuTe IpaBUIbHYIO OCJIEI0BATEIbHOCTh aMUHOKHUCIIOT B MOJIEKYJIE OellKa, KOAUPYEMYIO
CJIeYIOLEH MTOCIEeI0BATENbHOCTRIO KOIOHOB: YYA —AVY —T'IY —ITA

a) Jlei — I'mu — Une — Auna;

0) Jleit — e — Ama — I'nu;

B) Jleit — Une — Apr — I'nu;

r) JIuz — Une — Ack — Jleit.

80. AntukonoH T-PHK cocrout u3 nykneorunos YII'. Kaxoii tpumer JJHK emy
KOMIUIEMEHTapeH?

a) YVI;;

0) TTL;

B) TIT;

r) TI'TI.

81. K peakuusM MaTpUYHOTO CHUHTE3a OTHOCHT...

a) peruukaruio JTHK;

0) TPaHCKPUIILUIO, TPAHCIISLIHIO;

B) 00a OTBeTa MpPaBUIIbHBI;

r) penaparuto JJHK.

83. 'eneTnueckast UHKEHEPHs MIPEICTABISAET COOOM ...

a) KOHCTPYUPOBAHUE «HMH BUTPO» (PYHKIIMOHATBHO aKTUBHBIX T€HETUYECKUX CTPYKTYP
(pexomOuHaHTHBIX JTHK)

0) KOHCTPYHPOBaHUE «MH BUBO» HOBBIX BUJ0B OPraHU3MOB;

B) CO37[aHHE OPTaHU3MOB «XUMEPY;

') FEHETUYECKYIO PEKOMOUHAIIHIO.

84. KinonupoBaHue reHOB — 3TO NPOLEaypa, BKIIOYAIOMIA ...

a) popmMupoBaHNE AMUHOKHUCIOTHOM 1IETIOUKH OelKa;

0) mporuecc cuare3a uPHK;

B) MIepEeBO/I MIOCIIEI0BATENIbHOCTH HYKJIe0TH10B MoJiekyibsl MPHK B mocnenoBarensHOCTD
AMUHOKHCIIOT MOJIEKYJIbI OeIKa;

T') BbIICJICHUE U aMIUTU(UKALINIO OT/AEIbHBIX T€HOB B PEIIUIUEHTHBIX KJIETKAX, PO- WIH
HYKaPHOTHYECKHUX.

85. Pectpuknusa JIHK nocturaercs ¢ momomipio crienuduaeckux GepMeHTOB — ...
a) JIHK-nurasz;
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6) AHK-nonumepas;

B) peBepTas;

') PECTPUKTA3.

86. [lomumepasnas nenHaspexus (ITL[P) — aTo ...

a) METOJI TOMOTIOJTUMEPHBIX KOHI[OB;

0) MeTo THOPUAN3AINHA HYKJIEHHOBBIX KHUCIIOT;

B) kionuposanue JHK;

') METO1 aMIUTU(PUKAIUN PPAarMEHTOB HYKJIIEMHOBBIX KHUCIOT «UH BUTPO».
87.01HUM U3 OCHOBHBIX METOJIOB I'€HHOW MHKEHEPUU SBIISETCS ...
a) pacmierienue JIHK (pectpukius);

0) mosimMepu3anus;

B) TCHETHYECKAsi PEKOMOMHAITHS;

') TPAaHCKPUIILIUSL.
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