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1. Mecro nucuumiauHbl (MoayJisi) B crpykrype OOII

Hucnunmuaa b1.B.02.04 ««MonekymspHas OMOJI0THS U OMOTEXHOJIOTHS» OTHOCUTCS K YacTH,

bopmupyemoii

Y4aCTHUKAMHU
HanpaBieHus noarotoBku 44.03.05

00pazoBaTebHbIX
Ilegarornueckoe

OTHOLIEHUI
obpaszoBanue (¢

MOJITOTOBKH), HAIIpaBJIeHHOCTH (Tipoduin) bruonorus u xumus.
JucnurninuHa npeaHa3HadeHa JUIsi OCBOCHHS CTyAeHTaMu o4HoM ¢opm oOyuenus B 9, 10

cemecTpax

o0Opa3oBaTeNnbHOM
IBYMSL  TIpODQUIIIMHU

IIPOrpaMMBl

2. HJIaHI/IpyeMbIe pe3yJbTaThbl oﬁyqe}mﬂ mo AUCHUIIJINHE, COOTHECCHHbLIC C IIJIAHUPYE-
MBbIMHU peE3yjJbTaTaMHu OCBOCHHUSA Oﬁpa30BaTeHLHOﬁ nmporpaMmmbl (KOMHeTeHIII/IﬂMI/I H UHAUKATO-
PaMHi JOCTUKCHUSN KOMHeTeHHHﬁ)

dopmupyeMble
KOMIeTeHIHH (KOJI,

Inanupyembie pe3yabTaThl 00y4eHHS MO JUCIATLINHE
(MoayJ110), B COOTBETCTBUH
€ MHIUKATOPOM JI0CTHKEHHUsI KOMIIETEHUU

HNuaukaTop qocTu:keHust

Pe3yabTaTsl 00yyeHus

HaumeHnoBaHue one-

coJeprkaHne KOMIIe- KOMIeTeHIuu™ MO AUCHMILTUHE HOYHOIO Cpe/iCTBA

TCHIINH) (xom, (neckpunTOPHI

coJiep)KaHNe HHANKATOPA) KOMIIeTeHI[UH)
**

VK-1. Cmocoben | YK 1.1 3naer npuHImIE! coopa, 3HaTh MPUHIHMIEI ¢0O- | - YCTHBIH OTIPOC,
OCYILIECTBIIAITH  MO- | 0TOOpa W 0000meHns uHpOpMa- pa, oT6Gopa 1 060GLICHNS HH- - TEPMUHOJIOTHICCKHHA
UCK, KPUTHYECKUH | UM, crnenu(uKy CHCTEMHOTO (1)07pMaIII/II/I [0 MOITEKYJIAPHOA JIMKTaHT;
aHaIM3 W CHHTE3 | NOAXOAa JUIS DEIICHHs IOCTaB- - TECTUPOBaHHE
uHdopMaluK, NpHU- | JEHHBIX 3a1a4. Oouonoruu u 6I/IOTCXHOHOFI/II/I,

MEHATh CHCTEMHBIN
MOAXOA JJis pellle-
HHUS TOCTaBJICHHBIX
3a1a9

crienuPuKy CUCTEMHOTO TO/JI-
X0Jla Il PEIICHHS IOCTaB-
JICHHEIX 3a7a4 B JTOM 00ua-
CTHU 3HAHUI.

NYK 1.2 Vwmeer npuoOperarsh
HOBBIC 3HAaHHs Ha OCHOBE aHAaJHU-
3a, CHHTE3a U JPYTUX METOJIOB;
OCYILIECTBIISITh TOMCK HH(pOpMa-
MM TI0 HAYYHBIM MpodiieMam,
OTHOCSIIIUMCSI K TIPO()eCCHOHAIIb-
HOM 007aCTH.

Ymems npuoOperaTs HOBBIC 3HAHUS
M0 MOJCKYJSIpHOW OWOIOTHH U
OMOTEXHOJOTMH Ha OCHOBE aHAJIM3a,
CHUHTE3a W JAPYTUX METOJIOB; OCY-
IIECTBISITH MOUCK MH(pOPMAIUU 110
Hay4YHBIM MpoOIeMaM, OTHOCSIIHM-
s K Mpo(heCCHOHAILHON 00JIACTH.

- BBIIIOJTHEHUE KOH-
TPOJBHOH PabOTHI;

- MyJIbTUMEIUIHAs
nmpeseHTanums; pedepar

NYK 1.3 Brnageer HaBbIKaMu
HAy4YHOrO TIOMCKa W IpaKThye-
CKOil paboTel ¢ wWH(OPMAIHOH-
HBIMH HCTOYHHKAMH, aJeKBATHO-
rO HCIONb30BaHUS HH(OPMAIUH,
NOJyYeHHOW M3 MeAMa W JPYrux
WCTOYHUKOB JUIA pELICHHs MO-
CTaBJICHHBIX 3a]1a4.

Braoems HaBbIKaMu Hay4yHOTO IO-
UCKa M NPaKTHYECKOW paboThl ¢
MHPOPMALMOHHBIMH HCTOYHHUKAMHU,
aJICKBaTHOTO HCIIONB30BAaHUS HH-
(dopManuy, MONYYCHHOH M3 Menua
U JPYTUX UCTOYHHUKOB IS PEILCHUS
MOCTaBJICHHBIX 3afad B oOJacTH
MOJICKYJISIpHOW Owonoruu u OHo-
TEXHOJIOTHH.

- p€IICHUE 3a1a4

T1IK-4. Cniocoben
OoCBaMBaTh U aHaAJIN-
3UpoBaTh  0a30BbIE
HAYJIHO-
TEOPETHICCKHE
NpPEJCTaBICHAS O
CYIIHOCTH, 3aKOHO-
MEpPHOCTSIX, TPHUH-
numnax M 0coOEHHO-
CTSIX  SABJICHUH H
NpPOIIECCOB B IPE-
METHO# 00yacTu

UIIK-4.1
CYIITHOCTb,

3HaeT cojaepkaHue,
3aKOHOMEPHOCTH,

MIPUHIUIIBI U OCOOCHHOCTH H3Y-
YaeMbIX SABJIICHHMM W TIPOLIECCOB,
0a30Bble TEOpPUH B MPEAMETHOU
obnacty, a TakKe posib y4eOHOTro

npeameTa

/ oOpa3oBaTeNbHOM

o0nactd B OPMHPOBAHUH HAy4Y-
HOW KapTHHBI MHUpa; OCHOBHI 00-
[ICTEOPETHICCKUX JIUCIUILIUH B
o0beMe, HEOOXOIMMOM Ui pe-
mieHusT poeCCHOHAIBHBIX —3a-

Jaadg.

3namb  MONEKYJSIDHBIE ~ OCHOBBI
XpaHCHUA, pcau3allii TCHETUYC-
CKOM MH(pOpMAaIMH;, 3HATH 3aKOHO-
MEPHOCTU MOJICKYJIAPHBIX OCHOB
HACJIEACTBEHHOCTH M W3MEHYUBO-

CTH;, 3HATh OCHOBHBIC IPHHIIUIIBI
M METOJBI T€HETHYECKOTO
aHaJIM3a MHKPOOPTaHU3MOB,
pacTeHuii, SKMBOTHBIX

W YeNOBEKAa; 3HATh NPUHIHIEI U
CII0COOBI CO3IaHUsA

U COBEPIICHCTBOBAHHSA OOBEKTOB
OMOTEXHOJIOTHH METOJAaMH KIIETOU-
HOM M TEHETHYECKOM MHXKEHEpUH,

- YCTHBIH OIIpOC,

- TEpPMHUHOJIOTUYECKU I
JIUKTaHT;

- TECTUPOBaHUE




a TaKKe POJb MOJCKYJSAPHOH Ono-
JIOTUU U OMOTEXHOJIOTHU B (HOPMH-
POBaHMU HAY4HOW KapTHHBI MUpA U
B PpCIICHHH MPOPeCcCHOHATBHBIX
3a1a4.

UIIK-4.2 Ymeer aHaIM3UPOBAThH
0a30BbIC HAYYHO-TCOPETHUCCKUE
MIPEICTaBICHAS O CYITHOCTH, 3a-
KOHOMEPHOCTSIX, TNPUHIUNAX U
OCOOCHHOCTSIX HM3y4YaeMbIX sIBJIC-
HAM U NPOLECCOB B NPEIMETHOU
00J1acTH 3HAHUIA.

Ymemsv ananmuzupoBaTh 0a3oBBIC
HAay4YHO-TEOPETHYECKHE IPEACTaB-
JEeHUs O CYIIHOCTH, 3aKOHOMEPHO-
CTSX, TMPHHIMIIAX M OCOOEHHOCTSIX
MOJIEKYJISIPHBIX SIBJICHHH U Iporec-
COB B KIIETKE.

BBITIOJTHEHHE KOH-
TPOJBHOH pabOTHI;

- MyJIbTUMEIUHHAS
npeseHranus; pede-
par

UIIK-4.3 Bnangeer paznau4yHbIMU
METOJaMU aHallu3a OCHOBHBIX
KaTeropuii mpeaMeTHoi obiacTH
3HaHUIl.

Brademv pa3nmuuHBIME METOIAMU
aHanM3a  OCHOBHBIX  KaTEropHid
MPEMETHOW 00JaCTH 3HAHWMU JIHC-
IUTUTAHBL MOJICKYJIApHAst OMOJOTHS
1 OMOTEXHOJIOT U

pelieHue 3a1a4

[K-8. Crnocoben
UCIIOJIB30BaTh  TEO-
peTHYeCKHe U IpaK-
THYECKHE  3HAHHA
JUISL TIOCTaHOBKU U
peLIeHust  Uccleno-
BaTEJIbCKUX 3a7a4y B
npeaMeTHOH — o0ua-
CTH (B COOTBETCTBHHU
¢ npodusem u (Uin)
cdepoit mpodeccu-
OHAJIBHOM JesTeNb-
HOCTH)

WITK-8.1 3Haer METOIOJIOTHIO,
TEOPETHYECKIE OCHOBBI M TEXHO-
JIOTUH HAY4HO-
HCCIIEI0BATENbCKON U MPOEKTHOM
JeSITEIIBHOCTU B MPEIMETHOU 00-
jacTi (B COOTBETCTBUM C MPOdH-
neM u (uam) cdepoit npodeccuo-
HAJIBHOM JAEATENBHOCTH).

3Hamb METOHONOTHIO, TeopeTHde-
CKHE€ OCHOBHI M TEXHOJIOTHH Hayd-
HO-WCCIICIOBATENIbCKOH M TPOCKT-
HOM JESATENIbHOCTH B IMPEIMETHOU
o0yacTi MOJIEKYJISIpHOM OHOJIOTUH
1 OMOTEXHOJIOIUHU

- YCTHBIH oIpoc,

- TEPMUHOJIOTUYECKUI
JIIKTaHT;

- TECTUPOBaHHE

HIIK-8.2 VYmMeeT ocCyliecTBIsATh
PYKOBOJCTBO IPOECKTHOM, HCCIIE-
JIOBATENIbCKOM NEATEILHOCTHIO
00yUaromuxcst / BOCITUTAHHUKOB;
OpraHW30BBIBaTh KOH(EpeHIINH,
BBICTaBKH, KOHKYPCHI U WHEIC
MEpONPHUATHS B COOTBETCTBYIO-
med  mpemMeTHOM oOiacTem UM
OCYIIECTBIISITh TOATOTOBKY 00Y-
YauUxcsa / BOCIHUTAHHHUKOB K
Y4acTHIO B HUX.

Ymems ocymiecTBIATH PYKOBOJICTBO
MIPOEKTHOM, HCCIIE0BATEIbCKON
JIESITENIbHOCTBIO o0yJaromuxcs;
OpraHU30BBIBATH KOH(EpEHIINH,
OTKPBITBIC W WHBIC MEPOTPHATHS B
COOTBETCTBYIOLIEH MpeAMETHOMN
00JacTH MOJEKYJSIPHOW OHOJIOTHU
1 OMOTEXHOJIOTHH U OCYIICCTBIATH
MOJITOTOBKY OOYYaOIINXCS K yda-
CTHIO B HUX.

- MyJIbTUMEIUIHAs
npeseHraims; pede-
par

WIIK-8.3 Bmameer HaBBIKaMHU
peanu3aiyy IPOSKTOB Pa3IHUHBIX
THUIIOB.

Brademv HaBBIKAMH  pean3aliy
IMPOCKTOB PAa3JIMYHBIX THIIOB 11O
MOJICKYJISIpHOU Ouonoruu u Ouo-
TECXHOJIOTUH

- BBITIOJIHEHHE HCCIIE-
JOBaTEILCKHUX 3a/Ja-
HUH

3. CTpyKTypa M colepkaHue THCHHUIIUHBI

3.1. CTpyKTYypa AMCUMIINHBI

TpynoemkocTb ouHas popma
o0ydeHus
O0mas Tpy10eMKOCTh 12 3.e.
4acoB 110 y4eOHOMY IJIaHy, U3 HUX 432
— 3aHATHUS JEKIIMOHHOTO THUIIA 46
— 3aHATHA CEMHHAPCKOTO THIIA 92
KOHTPOJIb CAMOCTOSATENEHON PaOOTHI 4
IIpome:xyTouHas aTTecTanus 90
IK3aMeH
CamocrosiTesibHasi pagoTa 200




3.2. Coagepxanue TUCUMIIMHBI
(cmpyxmypuposannoe no pasdenam (memam) ¢ yKazauuem OmeeOeHHO20 HA HUX KOIUYeCmed
AKA0eMUYeCKUX 4aco8 U 6UOblL Y4eOHbIX 3aHAMULL)

KounrakrHasi padora CamocTosiTeabLHAs
(padoTa BO B3aUMO/1eiiCTBUM pabora
¢ mpemnoJaaBaTesieM), o0ydarIerocs,
Yackl, U3 HUX 4achl, B EPHOJ
3ausTus - g
HarMeHoBamHe 3 cemnnapcxorouTuna = E 3
Beero g (B T.4. TeKyLIMii KOH- S = 2 E
pazjeios (P) (9aceI) % o | TPOJIb ycmepaemocT) | 2 2 _ = = 8
uiu Tem (T) = g ° ° S g Z e H o
JUCHUITHHBI (MOAYJIs), ; E o § g E E 5 S ;> = g
2 | E2E| BE |S5&|EE
®opma(bl) NPOMEKYTOUHOI g ZEE g8 g g g 2
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[0 JMCHUILJIMHE S o ] = S
= = 2
= ® = ® ® ® ®
T S| E | 8| E g | £ g | E| 8 g | 8| E g
(@) [es) (@) o) @) o) (@) o) @) o) @) o) @) o)
Pasnen 1. Beemenue B moie- | 18 2 4 12
KYJSIpHYIO Ouojoruto. I'eHOM
BHPYCOB
Pazgen 2. 'eHOM MpOKapHOT 22 2 6 14
Pazgen 3. 'eHOM 3yKapHOT 22 2 6 14
Pasnmen 4. JHK 24 4 6 14
Pasmen 5. PHK 24 4 6 14
Pasnen 6. 'eneTnueckas uH- 28 4 10 14
JKCHEPHSI
Paznen 7. MonexynsipHbie 22 4 6 12
OCHOBBI IMMYHHTETA
Jx3ameH (9cemectp) 45 45
Pasznen 8.Beenenue B Ouorex- 32 4 8 20
HOJOTHI0. OCHOBBI TIPOMBIIII-
JICHHO}M OMOTEXHOJIOTHH
Pasnen 9. DH3uMaTHyecKas 32 4 8 20
HH)KEHEepUs
Pasznen 10. OcHOBEI KJIETOY- 42 6 12 24
HOM HHXEHEpUHU
Pasnen 11. Dxonoruyeckas 40 6 12 22
OMOTEXHOJIOT s
Paspnen 12. Hano6uorexHo1o- 32 4 8 20
THHA
B Tom 4uncie Tekymmii 4 4
KOHTPOJIb
Ix3amen (10 cemecTp) 45 45
HUTOI'O 432 46 92 4 90 200

Texkynui KOHTPOJIb YCIIEBAEMOCTH PEAIN3YETC B paMKaXxX 3aHATUNA CEMHUHAPCKOTO THIIA.
4. YyeOHo-MeTOaAMYeCKHe 00ecriedeHHe CAMOCTOSATEIbHOI padoThI CTY1eHTOB

CamocrosiTennbHass paboTa SBISETCS BaKHEUIEH COCTAaBHOW YacCThIO Y4eOHOTro Mporiecca U
00513aHHOCTBIO KQXKIOTO CTYJEHTA.

CaMocTosTenbpHas pa60Ta CTYACHTOB IO JUCHUIUIMHE OCYIICCTBIIACTCA B CICAYIOMIUX BUAAX:



1. u3ydyeHne mporpaMMHOr0 MaTepuana Mo y4eOHHKaM, y4eOHBIM U METOJMYECKUM IOCOOUSIM, Ipy-
I'MM HCTOYHHKAM;

BBINOJIHEHUE MTPOEKTHBIX UCCIIEAOBATENLCKUX 3aIaHHIA;

Hamucanue pedeparoB, BBIIOTHEHUE MYIbTUMEIUHHBIX MTPE3CHTALN;

paboTa ¢ TeCTOBBIMU CUCTEMAMH;

pelieHue 3a1ay;

MOJIFOTOBKA K KOHTPOJIBHBIM paboTam;

MOJITOTOBKA K 9K3aMEHaM.

No U wWN

MeTtoanyeckue peKOMEeHAALMH 110 NOAT0TOBKE K 3AHSATHAM CEeMHHAPCKOIr0 THIA

[TogroroBka K 3aHATUSIM CEMHUHApPCKOrO TUMA (MPAKTHYCCKUM 3aHATHSIM) — TPaIMLIUOHHAS
¢dopma caMOCTOATENBbHOM paboThl 0OydYarOLIMXCs, BKIIOYAeT OTPaOOTKY JIEKIMOHHOIO MaTepuaa,
M3yueHHe PEKOMEHI0BAaHHOH JIUTEpaTyphl, KOHCIIEKTUPOBAHHE MPEIOKEHHBIX HCTOYHUKOB.

Ha 3ansaTusx Oynyt pa3OupaThCsl 3apaHee MOJArOTOBJICHHbBIE JOKJIAIbl U pedepaTsl U MPOXO-
IUTh UX OOCyXJeHue. B pamkax caMOCTOSTEIbHONM pabOThI 110 MOATOTOBKE K CEMHHApy, CIEIyeT 3a-
paHee 03HAKOMUTBCS C COIEp KaHUEM NTOpyUYeHHbIX BaM pereH3upyeMbix padorT.

[ToaroToBka K Ompocy, MPOBOJANMOMY B paMKax NMPAKTHYECKOTO 3aHITHUS, TPEOYeT ysICHEHHS
BOIIPOCOB, BEIHECEHHBIX HAa KOHKPETHOE 3aHATHE, MOATOTOBKU BBICTYIUIEHUH, TOBTOPEHUSI OCHOBHBIX
TEPMHUHOB, 3aIIOMHHAHUS (POPMYIT M aJITOPUTMOB.

Ha npaktuyeckux 3aHATHUAX PacCMaTpPUBAIOTCA HauOosiee BaXKHbIE, CYIIECTBEHHBIC, CIO0KHBIE
BOIIPOCHI, KOTOPBIE, KaK CBHJICTEIBCTBYET MPEIIOIaBaTENIbCKasl MPAKTHKa, Hanboiee TPYAHO yCBanBa-
IOTCS CTyJIeHTaMU. ['0TOBUTBCS K MPAKTUYECKUM 3aHATHIM HE00X0AUMO 3a0J1arOBPEMEHHO.

Iloozomoeka k ceMuHapcKum (Rpakmuieckum) 3aHamuam eKkaouaem 6 ceosi:

e 00s3aTeIbHOE O3HAKOMJICHHE C IJJAHOM HPAaKTUYECKOTO 3aHATHs, B KOTOPOM coJepxkarcs

OCHOBHBIE BOIIPOCHI, BHIHOCUMBIE Ha 00CYX/IEHUE;

® 13y4YeHHE KOHCIIEKTOB JIEKI[MI, COOTBETCTBYIOUIUX pa3zesioB yuyeOHMKa, yueOHOro mnocoOus,
COJIepKaHUsl PEKOMEHIOBAHHBIX HOPMAaTUBHBIX ITPABOBBIX aKTOB;

® U3ydeHHE JOMOJHHUTEIBHON JUTEpaTyphl 1O TeME MPAKTHYECKOTO 3aHATHS C 00S3aTeNbHBIM
KOHCIIEKTHPOBaHUEM MaTepHualia, KOTOPBIHA MOHAT00UTCS NP 00CYKACHUU Ha CEMHHApE.
[TomHuTE, 4YTO HEOOXOAUMO:

® BBHINKCATh OCHOBHBIC TEPMHUHBI M 3aIIOMHUTH UX JeOUHUIIHNH;

® 3aMMCHIBaTh BO3HUKIIME BO BPEMS CaMOCTOSITEJIHHON pabOThl ¢ y4eOHHMKAaMH W HAyYHOH
JUTEPaTyphl BOMPOCHI, YTOOBI 3aT€M Ha CEMHHAPE MOIYYUTh Ha HUX OTBETHI;

® uMeTh MpOAYMaHHblE M aPryMEHTHPOBAHO OOOCHOBaHHBbIE (HOPMYIMPOBKH COOCTBEHHOM

MO3UIIMHU N0 KaXJIOMY BOIIPOCY IJIaHA MPAKTHYECKOTO 3aHATHS;

e oOpamarbcsi 3a KOHCYJIbTallMEH K TPENOAaBaTeNI0O TP BO3HUKHOBEHWH 3aTPYIHEHUH B

OCBOCHHHU MaTepHaja MPaKTHUECKOW paboTHI.

BeicTynienne Ha MpakTHUECKUX 3aHATUSAX JOJKHO YIOBJIETBOPATH CIEAYIOIIMM TPEOOBaHUSAM:
B BBICTYIUICHUH H3JIaraloTCs TEOPETUUECKUE MOAXO0/bI K paCCMaTPHBAEMOMY BOIPOCY, JTAeTCsl aHAIN3
MPUHIUIIOB, 3aKOHOB, TIOHATHH U KAaTEropuil; TEOPeTUYECKUEe MOJOKEHUS MOJKPEIUIAIOTCS (haKTaMH,
MPUMEPaMH, BBICTYIUIEHHE OJDKHO OBITH apryMEeHTHPOBaHHBIM. [[i1st Gosee yriryOJIeHHOTO M3Y4YeHUs
BOIPOCOB PEKOMEH/IYeTCs] KOHCIIEKTUPOBAHNE OCHOBHOM U IOTIOJHUTENIHOM JTUTEPATYpPHI.

Bonbiryro momomnip Mpu MOJATOTOBKE K 3aHATHUSM MOKET OKa3aTh M3y4YeHHE ITyOJIHMKaIMid B
HAyYHBIX JKypHajax, a TakKe crenuanbHble HTepHeT-pecypchl 0 TeMaTHKe AUCHUIUIMHBI, YKa3aH-
HBbIE M. 6 HacToALIEel paboyeil mporpaMMbl TUCHUTIITMHBI

Hanucanue pedepara
Pedepar — kpaTkoe U3N0KEHUE B MHUCBMEHHOM BHJE WK (opMe IMyOIMYHOTO JO0KIAAa COep-
KaHWS HAy4yHOTO TpyaAa (TpYyAOB), IuTepaTypsl mo teme. [lpu moaroroBke pedepara CTYIACHT caMo-
CTOSITENIBHO U3y4yaeT IPyMIy UCTOYHUKOB MO ONpeNeIEHHON TeMe, KOTopasi, Kak MpaBuiIo, IOJPOOHO
He ocBemaercst Ha Jekusix. Llenp Hanmcanus pedeparta — OBlIaJICHNE HABBIKAMU aHAIHM3a M KPaTKOTO
M3JI0KEHUS U3yYEHHBIX MAaTE€pPHUajoB B COOTBETCTBUU C TPEOOBAHUSAMH, NPEABSIBIIEMbIMU K TAKOBBIM
paboram. DTO camocTosiTellbHAs y4eOHO-UCCIeoBaTeNbCcKas paboTa CTyAEHTa, TJe PacKpbIBaeTCs



CYTh UCCIIEyeMOH MpOoOIeMbl, IPUBOAATCS Pa3IMYHbIE TOUKH 3PEHHsI, COOCTBEHHBIE B3IJIA/IbI HA HEE.
Conepxxanne pedepara TODKHO OBITh JIOTHYECKUM, H3JIOKCHHE Marepuajga HOCHUT TMPOOJIEMHO-
TEMaTUYECKUI XapakKTep.

MeTtoauyeckue peKOMeH AU
Cdopmynupyiite TeMy paboThl, IpUYEM OHA JOJKHA OBITh HE TOJIBKO aKTYaJIbHOM IO CBOEMY
3HAYECHUIO, HO OPUTUHAILHOW, HHTEPECHOW MO COJIepKaHMI0. TemMaTuka HarnpaBlIeHHH OOBIYHO PEKO-
MEHJ1yeTCs IIPEroiaBaTesieM, HO B ONPE/IeIeHUH KOHKPETHON TEMbI CTYIEHTY CleIyeT IPOsIBUTh UHU-
[IUATHUBY.
OcHOBHBIE 3Tallbl HOArOTOBKU pedepara:
® BBHIOOD TEMBI;
® KOHCYJbTALlUU IpenoaBarTess;
e [IOArOTOBKA IUIaHa pedepara;
e paboTa ¢ UCTOYHUKAaMU, cOOp MaTepuana;
e HamucaHue TeKCTa pedepara;
e o(dopMiIeHHE PYKOIIUCH U IIPEAOCTABICHHE €€ MPENOAaBATENIO;
e 3amuTa pedepara.
O0BeM pedepara J0KEH COCTaBIATh 15-30 cTpaHUI] MAITMHOIIMCHOTO TEKCTA.
ITpn Hanmcanum pedeparta cieayer MoAOMpaTh JUTEPaTypy, OCBEILAOLIYI0 KaK TeopeTHue-
CKYI0, TaK ¥ MPAKTUIECKYIO CTOPOHBI MpobieMbl. [Ipr 00paboTke MOoIydeHHOro MaTephaia CTyIEHT
JIOJDKEH: CHUCTEMaTH3UpOBaTh €r0 U BBIABHUHYTh CBOU THIIOTE3bl ¢ MX OOOCHOBaHMEM, OIPENEIUTh
CBOIO MO3MIIMIO 110 paccMaTpUBaeMoi Ipodiieme, chopMyIupoBaTh ONPEIEIICHUS U OCHOBHBIE BBIBO-
b1, XapaKTePU3YIOIINE Pe3yJIbTaThl HCCIEI0BAHUS U OOPMUTH UX B TUCBMEHHOM BHUJIE.
B npouecce BeinonHeHus pedepara HEOOXOUMO YUUTHIBATh CIEAYIOLIEE:
® BO BBEJIEHUM Ha OJIHOW CTpaHUIIEe JOJDKHA ObITh ITOKa3aHa 11ejlb HalucaHus pedepara, yKazaHbl
3agaun. KpaTko cieayer KOCHYTbCA — COAEpXKAHUSA — OTAEIbHBIX  pa3fesioB  paboThl,
0XapaKTEepU30BaTh B OOLIMX YEPTaX OCHOBHBIE HICTOYHHUKH, KOTOPbIE HAIILJIM CBOE OTPAKEHUE B
pabore.
® B TEKCTOBOM YacCTH pacCMaTpUBaIOTCS OCHOBHBIE BOIIPOCHI pedepara.
e (OcHOBHas 4acTb MOXET COCTOSITh U3 JIByX Uiu Oojee nmaparpados; B KOHIIE KaX/10ro mnaparpa-
¢ba nenaroTcs KpaTkue BbIBOJBL. M30keHHe marepuasa JOJIKHO ObITh MOCJIEI0BAaTEIbHBIM U
JoruyHbIM. OHO TaKKe JTOJKHO OBITh KOHKPETHBIM M MOJHOCTBIO omnpaBaaHHbIM. IIpu 3Tom
BaXHO HE MPOCTO MEpPENuChIBaTh MEPBOUCTOYHUKH, a M3J1araTh OCHOBHbBIE MO3MIMM IO pac-
CMaTpHUBAaEMbIM BOIIPOCAM.
e B 3axnroueHuu cienyer caenaTh 0OIIKE BBIBOJBI U KPaTKO M3JIOKUTh U3yYEHHBIE TIOJIOKEHUS
(mpeacraBuTh cojaep:kaHue pedepara B TesucHoil (opme). Ilocae 3akmodeHus HEOOXO0IUMO
MIPUBECTH CIIUCOK JIUTEPATYPHI

IIpuMepHbIH aJropuT™M AHCTBUHI NPU HANTUCAHUH pedepaTa:
1. TlogbepuTe M U3yunTe OCHOBHBICE MCTOUYHHMKHU MO TeMe (Kak IMpaBUJIO, TIPH pa3palboTke pedepara
WIN J0KJIa/1a UCTIONIb3yeTcs He MeHee §8-15 pa3inyHbIX HCTOYHUKOB).
CocraBbTe Oubnorpaduro.
PazpaOoraiiTe nian pedepara wim 10KIaa UCXOIS U3 UMEOIIeNcss MHQOpMaIiH.
O6paboraiiTe ¥ cucTeMaTU3UPYTe MOAOOPaHHYIO HH(POPMALUIO IO TEME.
OTtpenakTupyiiTe TEKCT pedepaTa WiK JOKIA] C UCIIOIb30BaHHEM KOMITbIOTEPHBIX TEXHOJIOTHIA.
[TonroToBbTe MyONWYHOE BBHICTYILICHHE IO MaTepuaiaM pedepara WM AOKIana, KeIaTelbHO
MOJIFOTOBUTH NMPE3EHTALHUIO, HIUTIOCTPUPYIOLIYI0 OCHOBHBIE ITOJIOKEHUS pabOTHI.
Kpurtepun pe3yabraToB padoThl 1JI CAMOIIPOBEPKHU:

® AKTYyaJbHOCTb TEMBbI HCCIIEIOBAHHUS;

® COOTBETCTBHUE CO/ICP)KAHUS TEME;

e riyOuHa MpopabOTKU MaTepHuana;

® [PaBUIBHOCTH U MOJHOTA UCHOIH30BAHUS HCTOUHUKOB,;
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e cooTBeTcTBUE OopMIIeHUs pedepara NpeabsIBIsIEMbIM TPEOOBAHUSM.

CamocTosiTe/ibHOE BBINOJIHEHUE 32124
1. BuumarenbHO NMpoUYUTANTE TEOPETUUECKHUIT MaTeprall — KOHCIIEKT, COCTaBICHHBIN Ha JIGKIIMOHHOM
3aHSATHH, MaTepUaT YIeOHUKA, TOCOOUs. BEIMUIINTE M3 KOHCTIEKTa allTOPUTM PEIICHUS 3a/1a4 110 U3Y-
4aeMoil Teme.
2. OOparuTe BHUMaHUE, KaK UCIOJIL30BAJICS TaHHBINA aIrOPUTM IIPU PEIICHUU 337124 Ha 3aHSATHH.
3. BeimuinuTe Baiml BapuaHT 3a/laHusl, MPEUI0KEHHOTO B METOAMUECKUX YKa3aHUSAX 10 TUCHUIUINHE,
B COOTBETCTBUU C MOPSIIKOBBIM HOMEPOM.
4. Pemmre npenioKeHHYIO 3a/1a4y, UCIOIb3Ys BRIOPAHHbBIN aJITOPUTM.
5. B ciydae He0OX0IUMOCTH BOCTIONB3YHTECh CIIPABOYHBIMH JJAHHBIMHU.
6. Ilpoanamm3upyiiTe MOJYYECHHBIH pe3yIbTaT.
7. Pemienue 3a1a4 JOHKHO COMMPOBOXAATHCS HEOOXOUMBIMH MOsICHEHUSIME. PacuéTHbie POpMYyIBI
MIPUBOJIUTE HA OT/IEIBHOU CTPOKE, BBIIEISIS U3 TEKCTA, C YKa3aHUEM Pa3MEePHOCTH BelnYuH. DopMyIibl
3anmuchIBaiiTe cHavyana B oOmieM Buie (OyKBEHHOE BBIPKEHHUE), 3aTEM IMOICTABIISHTE YMCIOBEIC 3HA-
yeHust 0e3 yKa3zaHusl pa3MEPHOCTEH, Mociie Yero MpUBEANTE KOHEUHBIN pe3ysbTaT pacyéTHON BEeIHYH-
HBI.
[Tokazarenu pe3ynbTaToB pabOTHI 7151 CAMOIIPOBEPKHU:
rpaMOTHas 3aIUCh YCIIOBUS 337[a41 U €€ PEIICHHUS;
rpaMOTHOE UCIOJIb30BaHUE (HOPMYIT;
rPaMOTHOE UCIOJIb30BAHUE CITPABOYHOMN JTUTEPATYPHI;
TOYHOCTb U MPABUIILHOCThH PACUETOB;
000CHOBaHHWE PEUICHUS 3a/1a4H.

[ToaroroBka Kk KOHTPOJIBHBIM paboTaM
KoHTponbHbIE paOOTHI SBISIOTCS OJHHM W3 O0SI3aTCIIBHBIX BUIOB CAMOCTOSTEIHHONW PaOOTHI
CTYIEeHTOB. L[enbi0 KOHTPONBHBIX pabOT sBISETCS BhIPAOOTKA YMEHHUI M HAaBBIKOB CAMOCTOSTEIbHON
paboTer; (hOPMHUPOBAHKME HABBIKOB PAOOTHI CO CIIEIUAIBHON JIUTEPATYPOH U YMEHHS IPUMCHSTH CBOU
3HAHUA K KOHKPETHBIM CUTYallUsIM.
MeTtoudeckue peKoMeH Iaiu
1. BHuMaTeNnbHO MpOYHUTANTE MaTepUall MO KOHCIIEKTaM, COCTABJICHHBIM Ha Y4EOHBIX 3aHSTHSIX.
2. IIpounTaiite TOT %e MaTepHall 0 YICOHUKY, YIeOHOMY TTOCOOHIO.
3. Ecnu Bompoc BeIHECEH Ha CaMOCTOATEIBHOE N3YUYEeHHE, TTOCTapaiiTech pa300paThCs C HETIOHATHBIM,
B YaCTHOCTH, C HOBBIMH TePMUHAMHU.
4. OTBeThTe HA KOHTPOJbHBIE BOMPOCHl [UIsI CaMOINPOBEPKH, HMEMIIHUEcs B Y4YeOHUKE WU
MPEJITIOKEHHBIC B METOJTUICCKUX YKA3aHUSX.
Kpatko nepeckaxute copepkaHie U3Y4eHHOTO MaTeprana «CBOMMHU CIOBAMM.
3ayuute «paboune onpeaeseHUs» OCHOBHBIX MOHSATHM, 3aKOHOB.
7. OCBOMB TEOpPETHUECKUN MaTepual, MPUCTYMaWTe K BHIOTHEHUIO 3aJaHUH, YIPaXXHEHUI; pelIeHUI0
3a/1a4, pacueToOB CaMOCTOSITEIbHONU PabO0ThI, COCTABIIEHUIO TpadUKOB, TAOIHUIL U T.I.

[ToaroroBka K ayAMTOPHON KOHTPOJBHOW paboTe aHaIOoTU4YHA Tpeaslayiei Gpopme, HO TpeOyeT
OoJiee TIIATENFHOTO M3YYEHHUSI MaTepHalia o TeMe Wi OJIOKY TeM, TJIe aKIEHT JIeJIaeTCs Ha N3ydeHHUe
MIPUYUHHO-CJIEICTBEHHBIX CBS3€H, PACKPHITUIO MPHUPOABI SIBICHUNW M COOBITHI, MPOOIEMHBIX BOMPO-
COB.

o u

CamMocTosITeILHOE BLINOJHEHNE MPOCKTHBIX HCCJIET0BATEC/IILCKUX 3a)1am/1ifl

BrinonHeHue MpOEKTHBIX HCCIEA0BATENbCKUX 3aJaHUN MO MOJEKYISIPHOW OHOJOTHH U OHO-
TEXHOJIOTHU CBA3AaHO C MCIIOJIB30BAHHUEM TCOPECTUUYCCKUX U MPAKTUYCCKUX 3HAHUA IJIA IMOCTAHOBKU U
pelIeHns UCCIeA0BaTeNbCKUX 3a/1ad B MPEIMETHON 00JIaCTH B COOTBETCTBUU ¢ MpoduiieM npodeccu-
OHAJIBHOW JIEATEITLHOCTH. DTO CaMOCTOSITENbHAs ydeOHO-HMCClIeIoBaTenbCcKas paboTa CTyleHTa, TIe
pacKpbIBaeTCsl CYTh HCCIEAYEeMOU MPOOIeMbl, PUBOAATCS PA3IUYHbIe TOYKU 3PEHUS, COOCTBEHHBIC
B3rJs1Abl HA HEEC.

MeTtonudeckue peKoMeHIaluu
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BHuMareapHO N3y4uHTe TEMY IPOEKTHOIO UCCIIE0BATEILCKOTO 3aJaHHsI U TIOMMUTE €ro CYTh.

B cooTBeTcTBHMM ¢ TeMaTHKO 3aaHus pa3paboTaiTe alrOpPUTM €T0 BHITIOTHEHUS

3. BHuMaTeNnbHO MPOYUTANTE TEOPETUICCKUI MaTepUall — KOHCIIEKT, COCTABIICHHBIN Ha JICKIIMOHHOM
3aHSATHUU, MaTepual yueOHUKa, TOCOOUs M0 TaHHOM TeMe.

4. Tlonbepure NONOJHUTENBHYIO JIUTEPATYPY, MYOIHMKAIIMU B HAYUYHBIX XKypHalax, a Takxke MHTep-

HET-PECYPCHI 110 TEMATHUKE.

OcBeTuTe KaK TEOPETHUECKYIO, TaK M MPAKTHYECKYI0 CTOPOHBI TPOOIEMBI.

6. Ilpu oOpaboTKke mOTy4eHHOTO MaTepHalia CHCTEMaTU3UPYHUTE €ro U BBIIBUHETE CBOU TMIIOTE3HI C
X 000CHOBaHHEM, OIPEIEITUTE CBOIO MO3UIUIO 110 pacCMaTpUBaeMoi ipobieme.

7.  CdopmynupyiiTe onpeaeneHuss 1 OCHOBHBIE BBIBO/IbI, XapaKTEPU3YIOIINE PE3yIbTaThl UCCIIEO-

BaHUS U O)OPMHTE UX B MUCbMEHHOM BHJIE.

N
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IMoaroToBKa K MPOMEKYTOYHOMH aATTECTAMM: IK3aMEHY
MeTtoauyeckue peKOMEeHAAMHU 10 MOATOTOBKE K IK3aMeHY

DK3aMeH MPOBOAUTCA B TPAAULIMOHHON (hopme (OTBET Ha BOIPOCH SK3aMEHAIIMOHHOTO OuseTa,
KOHTpOJIbHAsi paboTa, TECTUPOBAHUE).

[ToaroToBka K 3K3aMeHY HAUMHAETCs C IEPBOIO 3aHATUA MO aucuuIuivHe. 1Ipu 3ToM BaxHO ¢
CaMoTro HayaJia INIAHOMEPHO OCBaWBaTh MAaTEpHal, PyKOBOJCTBYSACH TPEOOBAHUSMH, KOHCIIEKTHPOBATh
BaYKHBIC JIJISl pEIICHUs y4eOHBIX 3a7]a4 UCTOYHHUKH, 00pallaThCsl K MPEnoJaBaTeNio 3a KOHCYIbTalle
110 HEYCBOECHHBIM BOIIPOCAM.

JlJ1s TOATOTOBKM K cAaue SK3aMeHa HE0OXOAMMO MEePBOHAYATBHO MPOUYUTATh JEKIMOHHBINA Ma-
TepHual, a TAaK’Ke COOTBETCTBYIOIME pa3/iebl PEKOMEHAYEMbIX U3JaHui. JIydm BapuaHTOM SIBIIAET-
Csl TOT, IPU KOTOPOM IPH MOJATOTOBKE HCIOIb3YEeTCsS HECKOIBKO HCTOUHUKOB HHPOPMAIUH. ITO CHO-
COOCTBYET pa3sHOCTOPOHHEMY BOCIPHUATHIO KAXKI0W KOHKPETHOW TEMbI TUCIUILINHEIL.

B 00061ménHoM BapuaHTe MOATOTOBKA K C/laye dK3aMeHa BKJIIOYAeT B ceOsl:

® POCMOTP NPOrPaMMbl YUEOHOM TUCIHUILIUHBL, IIEPEUHS BOIPOCOB K 9K3aMEHY;
e —1000p PEKOMEHIOBAHHBIX IpPENoaBaTejeM HUCTOYHHKOB (y4eOHMKOB, HOPMAaTHUBHBIX IPaBO-

BBIX aKTOB, JIOMOJIHUTENILHOM TUTEPATyphl U T.1.),

® HCIOJIB30BAaHUE KOHCIIEKTOB JICKIIUI, MAaTEPUAJIOB 3aHATUN U UX U3yUYECHUE;
® —KOHCYJIbTUPOBAHHE Y IPETOIABATEIIS.

Y4eGHO-MeTOINYEeCKHE TOKYMEHTHI, PerJIaMeHTHPYIOIIHe CAMOCTOSATETbHYI0 padoTy

aopeca 0ocmyna K 0OKYMeHMam:

https://arz.unn.ru/sveden/document/

https://arz.unn.ru/pdf/Metod all all.pdf

5. ®oHa OLIEHOYHBIX CpeacCTB AJIsd HpOMe)KyTO‘IHOﬁ aTTeCTAalluM 10 TMCUMIIJIMHE

5.1. Onucanue 1mKajl OlleHUBAHUS PE3YIbTAaTOB 00YUYEHHUSI 110 TUCLUIIINHE

B xozie mpomMexyTOuHON aTTecTaluy Mo AUCLUIUIMHE OCYIIECTBISIETCs OLleHKa CPOPMHUPOBAH-
HOCTH KOMITOHEHTOB KOMTIETEHIIUH (TIOJIHOTA 3HAHWM/ HAIMYUE YMEHUI/ HaBBIKOB), T.€. PE3yJbTAaTOB
o0y4eHus, yKa3aHHBIX B TaOiuIe 1. 2 HacTosel paboueil mporpaMMbl, HA OCHOBE OLIEHKH YCBOEHUS
coJiep>KaHusl AUCIUILITUHBIL.

O06o006mieHHass OneHKa C(OPMHUPOBAHHOCTH KOMIIOHEHTHOTO COCTaBa KOMIIETEHIMH B XOJI€
MIPOMEXYTOUHOM aTTecTalluy MO TUCUUIUIMHE TPOBOAUTCS HA OCHOBE Y4eTa TEeKYIIel yCreBaeMOCTH B
X0JI€ OCBOEHMS IUCLUUIUIMHBI M y4eTa pe3yJpTaTa claud IPOMEXYTOYHOM aTTeCTalllu.

BrisiBienHble mpu3Haku HeC(HOPMHUPOBAHHOCTH KOMIIOHEHTOB (MHIMKATOPOB) XOTS ObI OJHOM
KOMIIETEHIIMH HE MO3BOJISIIOT BBHICTABUTh HHTETPUPOBAHHYIO MOJIOKUTEIBHYIO OLEHKY C(OPMHPOBAH-
HOCTH KOMITETEHIIMI U OCBOCHHUS JUCIUIUIMHBI HA JAHHOM 3Tare o0ydeHusl.


https://arz.unn.ru/sveden/document/

O060011eHHas OlleHKa c(HOPMUPOBAHHOCTH KOMIIOHEHTHOTO COCTaBa KOMIIETEHLIMH Ha MpoMe-
’KYTOUHOI aTTecTaliu, KOTopas BHOCUTCS B 3a4€THO-3K3aMEHAI[MOHHYIO BEOMOCTb 10 JAUCLHUIIINHE
Y 3a4ETHYIO0 KHWKKY CTYAEHTA, OCYIIECTBISAETCS M0 CIEAYIOIIEH OLIEHOYHOH IIIKaJIE.

IIxana omeHKH C(l)OpMHpOBaHHOCTI/I KOMIIOHEHTHOI'0 COCTAaBa KOMIIETEeHIUM

HA MPOMEKYTOYHOM aTTecTalUN

OneHka

YpoBeHb IOATOTOBKHU

3auyTeHo

OT1iIuyHO

c(OpPMHUPOBAHHOCTb KOMIIOHEHTHOTO COCTaBa (MHIUKATOPOB) KOMIIETCHLUH CO-
OTBETCTBYET TpeOOBaHMSIM KOMIIETEHTHOCTHOW MOJENH OyIyIIero BBITYCKHHKA
Ha JaHHOM JTame oOydeHus, OCHOBaHHBIM Ha Tpebomanmsx PI'OC BO mo
HaTpaBJICHUIO MOATOTOBKH, CTYJICHT TOTOB CAMOCTOSTEIBHO pelaTh CTaHAapT-
HBIC ¥ HECTaHAapTHBIC NpodeccHoHaNbHbIE 3aJa4l B MIPEIMETHON 00JacTu auc-
LUIUIMHBI B COOTBETCTBUM C THUIIAMM 3a1a4 NPO(EecCHOHATIBHON AeATeNTbHOCTH
OCBanBaeMoi 00pa30BaTEIHLHONU MTPOTPAMMBI

Xopomio

c(OpPMHUPOBAHHOCTb KOMIIOHEHTHOTO COCTaBa (MHIUKATOPOB) KOMIIETCHIUH CO-
OTBETCTBYET TPEOOBaHMSIM KOMIICTEHTHOCTHOW MOJeNu OyIyIIero BBITyCKHHKA
Ha JaHHOM OJTame oOyd4eHus, OCHOBaHHBIM Ha Tpebomanmsx PI'OC BO mo
HaNpaBJICHUIO MOATOTOBKH, HO CTYJEHT IOTOB CAMOCTOSITEIBHO PELIaTh TOJBKO
pa3nuYHbIe CTaHJApTHHIE MPOQPECCHOHANBHBIC 3a/a4d B TPEAMETHOH obiactu
JUCLUIUIMHBI B COOTBETCTBUU C TUIIAMH 33Ja4 NPO(PEeCCHOHAIBHON AEITEIIEHOCTH
0CBaMBaeMOI 00pa30BaTEILHON MPOTPAMMBI

VY nosnersopu-
TEJIHO

c(OpPMHUPOBAHHOCTH KOMIIOHEHTHOTO COCTaBa (MHIUKATOPOB) KOMIIETEHIIUN COOT-
BETCTBYCT B LECJIOM TpC6OBaHI/IﬂM KOMIIETEHTHOCTHOM MOJCIN 6YIIYIII€I‘O BbI-
IMyCKHUKA Ha JaHHOM dTare o0y4eHHs, OCHOBaHHKIM Ha TpeboBaHusx GI'OC BO
[0 HANpaBJICHUIO MOATOTOBKH, HO CTYIEHT CHOCOOEH pelaTh JHIIb MUHHUMYM
CTaHAapTHBIX HpO(bCCCI/IOHaJII)HBIX 3a1a4 B HpCILMeTHOI\/'I obnact JUCHUIIIIMHBI B
COOTBETCTBHMHU C THUIAMHU 3a7ad NpOoQecCHOHATBLHON AEATEJBHOCTH OCBAaUBAEMON
00pa3oBaTeIbHON MPOTPaMMEI

He 3a-
YTEHO

Heynosnerso-
PUTEITHHO

c(OpPMHUPOBAHHOCTH KOMIIOHEHTHOT'O COCTaBa (MHIMKATOPOB) KOMIIETCHIINI HE
COOTBETCTBYET TPEOOBAHHUAM KOMIIETEHTHOCTHOM MOJIENTH Oy IyIIEero BBITYCKHUKA
Ha JJaHHOM dTane o0ydeHus, ocHOBaHHBIM Ha TpeboBanusix ®I'OC BO no
HaNpaBJICHUIO OJITOTOBKHU, CTYJCHT HE TOTOB pelaTh NpodecCHOHaNbHBIE 3a/1a-
YH B TIPEAMETHOM 00JaCcTH TUCIUIUINHBI B COOTBETCTBUY C TUIIAMHM 3a71a4 MPo-
(eccroHaIbHOM AEATENIFHOCTH OCBauBaeMOi 00pa30BaTeIbHON IPOrpaMMBl

IIxana ouenuBaHus chOPMUPOBAHHOCTH KOMIIETEHIIMHU

Yposenn
copmupo-
BAHHOCTH
KOMIIETEeH-
uuu (MHIU-
KaTopa 10-
CTHKEHHSA
KOMIIETeH-
197079)

HEYT0BJICTBOPUTECJIBHO

VAOBJIETBOPHTEILHO | X0POIIOo | OTJINYHO

HeE 32a4YTEHO

3a4YTEHO

3HaHua

YpoBeHsb 3HaHMI B YpoBeHb 3HaHUII B

YpoBeHb 3HAHUHN HUXKE
MUHUMAIIEHBIX TpeOo-
BaHuii. Umenu mecto
rpyObIe OIIMOKH.

MuHHUMAIIBHO J1011Y-
CTHUMBIN YPOBEHb 3Ha-
HuH. [lonymeno MHOTO
HerpyObIX OmIHOOK.

o0BpemMe, COOTBETCTBY-
IOLIEM IporpaMmme
NoAroToBKU. Jlomyie-
HO HECKOJIBKO HeErpy-
OBIX OITHOOK.

00beMe, COOTBET-
CTBYIOIIIEM TPebo-
BaHUSIM TIPOTPAMMBI
IOJIrOTOBKH, 0€3
OIINOOK.

YMmenus

IIpu pemennn cran-
JapTHBIX 337a4 He
MPOAEMOHCTPUPOBAHBI
OCHOBHBIE YMEHHSI.

[IponemoHcTpHpOBaHbI
OCHOBHBIE YMEHHSI,
pellieHbI TUTIOBbIE 3a-
JIa4¥ C HErpyOBIMU

IIponemoHCTprpOBaHEI
BCE OCHOBHBIC YMEHHUH,
PEUICHBI BCE OCHOBHBLIC
3aJ1a4M C HETPyOBIMU

IIponemoncTpupo-
BaHbI BCE OCHOBHBIE
YMEHUS, PEILIEHBI BCE
OCHOBHBIE 33/1aull C




Wmenu mecto rpyObIe
OIINOKH.

OIIMOKAaMHU, BBIIIOJIHE-
HBI BCE 3aJaHus, HO HE
B IIOJIHOM O0BEME.

OIIMOKAMHU, BBIIOJIHE-
HBI BCE 3aaHusl, B
IIOJIHOM 00BEME, HO
HEKOTOpBIE C HeToue-
TaMH.

OT/IEJTHHBIMU HECy-
IIIECTBEHHBIMH HEJI0-
YeTaMH, BHIIIOIHEHE]
BCE 3aJaHHs B II0JI-
HOM 00BEME.

HaBbIku

IIpu pemenun cran-
JIAPTHBIX 33/1a4 HE
MPOJCMOHCTPUPOBAHBI
0a30BbIC HABBIKH.
Nwmenn mecto rpyObIe
OINOKHU.

Nmeercs MUHIMATD-
HBI HA0OP HABBIKOB
JUISL peLICHUS CTaH-
TApTHBIX 3a7a4 ¢ He-
KOTOPBIMH HeZOYeTa-
MU

[IponemMoHCTpUPOBaHBI
0a30BbIC HABBIKH MPH
PEIICHUY CTaHIAPTHBIX
3aJ1a4 ¢ HEKOTOPhIMH
HEJI0YETaMHu.

IIponemoncTpupo-
BaHbI HABBIKYU TPU
pelIeHUN HeCTaH-
MapTHHIX 3a7a4 0e3
OmunOOK U Hemo4e-
TOB.

5.2 Kputepuu u npoueaypbl OLIEHUBaHUSI PE3yJIbTaTOB O0YUYEHHS MO AUCLUILIIMHE

Kpurtepru olleHKH TECTUPOBAHUS U TEPMHUHOIOTMIECKOTO IUKTAHTA
Ouenka «oramyno» 80 — 100 % npaBUIBHBIX OTBETOB,;

Ouenka «xopomo» 60 — 79 % npaBUIbLHBIX OTBETOB;

OuneHka «yaoBjerBoputeabHo» 40 — 59% npaBUIIBHBIX OTBETOB.

Kpurtepuu oieHkH BbINOJHEHUS] KOHTPOJIbHOI padoThl

«OTJIMYHO» — BBINIOJIHCHHBIC KOHTPOJIBHBIC 3aJlaHHs COJEPIKATEIBHO IMOJHOCTHIO COOTBET-
CTBYIOT TMOCTaBJICHHBIM Bompocam. [IpuBeneHHass mHpOpMaIUs MpoaHAIM3UpPOBaHa, repepadoTaHa,
paccMOTPEHBI U TIPUBEICHBI Pa3IMYHbIE TOYKU 3PSHUS CIICIIUATKCTOB 110 JAHHBIM BOIIPOCAaM, BO3MOXK-
HO, TIPUBEJICHBI MPAKTUYECKUE MPUMEPHI COOCTBEHHOTO OIBITA 3aHATUH (U3NYECKUMHU YIPAKHEHHS-
Mu. OdopmiieHne 3a/1aHus TOTHOCTBIO COOTBETCTBYET TpeOyeMOoMYy I1a0JIOHY.

«XOpOLI0» — BBITIOJHEHHBIE KOHTPOJIBHBIE 33aJaHUs COACPIKATEIBHO COOTBETCTBYIOT MOCTaB-
JeHHbIM BorpocaMm. [IpuBeneHHass B HUX wH(OpMAIKs BepHas, HO OHA CTYJCHTOM 3aMMCTBOBAaHA W3
UCTOYHMKA O€3 MpOoBeACHUs aHam3a cojepxanust. OpopmiieHre 3aJaHus TOTHOCTHIO COOTBETCTBYET
TpebyeMoMy IIa0JIoHYy.

«yJ10BJIETBOPHUTEIbHO» — BBHIIIOJHEHHBIE KOHTPOJIBHBIE 3aJJaHUs B LIEJIOM COJEPKATEIFHO CO-
OTBETCTBYIOT ITOCTABJICHHBIM BorpocaM. [IpuBeneHHas B HUX nHGOpMAIMS NPEACTaBICHA ¢ OMHOKa-
mu. OopmieHue 3aanus B 1I€JIOM COOTBETCTBYET TpeOyeMOoMYy MIa0JIoHY.

«HeY/10BJIeTBOPUTEJbHO» — BBINOJIHEHHbIE KOHTPOJIbHBIE 33JJaHUs COAEPIKATENbHO HE COOT-
BETCTBYIOT ITOCTaBJICHHBIM BolipocaMm. [IpuBeieHHas B HUX WHGOpPMAIHS TPEICTaBIIeHAa C OINOKaAMH.
OdopmiieHne 3aJjaHus HE COOTBETCTBYET TpeOyeMOMY IA0JIOHY.

Kpurepun ycTHOro oTBeTa CTyICHTA IPH ONPOCE HA 3AHATHH / HA IK3aMeHe

OneHka «OTJMYHO» BBICTABIIAETCSA, KOTJa CTYIEHT INIYOOKO M MPOYHO YCBOMJ BECh MpO-
IPaMMHBIM MaTepuall, MCUEPIbIBAIOLIE, IOCIEA0BATEIBHO, TPAMOTHO U JIOTHYECKH CTPOMHO €ro u3ia-
raer, He 3aTpYAHSIETCS C OTBETOM IPU BUIAOW3MEHEHUHU 33JaHus, CBOOOJIHO CIIPABIISETCS C CUTYyallu-
OHHBIMHU 3aJIaHUSIMM, TIPABUILHO OOOCHOBBIBAET NMPUHSATHIE PEUICHUS, YMEET CaMOCTOSTEIbHO 0000-
1aTh U U3JIarath MaTepua, He JOMyCcKas OIINOOK.

Onenka «XOpomio» BBICTABISETCS, €CIM CTYAECHT TBEPAO 3HAET NPOTPaMMHBIA MaTepuall,
IPaMOTHO M IO CYIIECTBY M3JIaraeT e€ro, He JOMYCKAaeT CYHIECTBEHHBIX HETOUHOCTEH B OTBETE Ha BO-
MIPOC, MOXKET MPABUIBHO MPUMEHATh TEOPETUUECKHE TOJI0KEHUS U BIIaIeeT HEOOXOAUMBIMH yMEHHUSI-
MU ¥ HaBBIKAMHM NIPH aHAJU3€ WH(OpMaLIKH.

OneHka «yI0BJIETBOPHUTEIBHO» BBICTABIISETCS B TOM Ciy4ae, TP KOTOPOM CTYIEHT OCBOMII
TOJIbKO OCHOBHOM MaTepuai, HO HE 3HAeT OTJENIbHBIX JeTalel, JOMyCKaeT HETOYHOCTH, HEIOCTATOUHO
NpaBUJIbHBIE (POPMYITUPOBKH, HApYIIAET MOCIEI0BATEIbHOCTh B U3JI0KEHUU TPOTPAMMHOT0 MaTepHa-
J1a ¥ UCTIBITHIBAET 3aTPYAHEHMSI B BHIIIOJIHEHUH aHaIn3a HHGOpMaIUH.

OuneHka «Heyl10BJ1eTBOPUTEIbHO» BBICTABISETCA CTYIEHTY, B OTBET€ KOTOPOTo OOHapy»Ku-
JIUCh CYIIECTBEHHbIE NMPOOEbl B 3HAHUU OCHOBHOTO COJIEP)KaHUS y4eOHOW MPOrpaMMbl TUCIUTLIMHbI
U / UM HEyMEHHUE UCIIOIb30BaTh MOJyYeHHbIE 3HAHUS.



Kputepuu oneHKH MyJIbTHMeIUITHBIX MPe3eHTaANMIi

MakcumanbHOe
KOJIN4eCTBO 0aJ1J1I0B
Cojnep:kaHue npe3eHTaluu 25
1. PackpbiTHE TEMBI
2. [logaua matepuiia (000CHOBaHHOCTH pa3/ICeHUs] Ha CIIAiIbl)

3. Hammame m 060cHOBaHHOCTH rpadudeckoro opopmiterus ((pororpaduit,
CXEM, PHUCYHKOB, JTHarpaMMm)

4. 'paMOTHOCTb M3JI0KEHHS

5. Hannuue nHTEpECHON AOMOIHUTEIbHON HHPOPMALIUH IO TEME

OdopMmieHue npeseHTAUN

1. EnHCTBO AM3aiiHa BCel Mpe3eHTaluu

2.0060CHOBaHHOCTH MPUMEHSIEMOTO JU3aliHa

3. EDMHCTBO CTHIIS BKJIIOYAEMBIX B MTPE3EHTALMIO PUCYHKOB

4. llpumenenue coOOCTBEHHBIX (aBTOPCKUX) 3J€MEHTOB 0 OpMIICHHS

5. Onrumm3arus rpaduKu

6. O6ocHOBaHHOE HCITONE30BaHUE (D (PEKTOB MyIbTHMEINA: TPAPUKH, aHUMA-
IIUH, BUJICO, 3ByKa

HaBuranus: Hain4ue orjiaBJjieHusl, KHOMOK NepeMelleHus Mo ciaiaam
WJIHM THIIEPCChUIOK

Kputepun onenku
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Ouenka «oTauaHo» — 60-50 6amtoB. Ouenka «xopomo» — 49-40 6amos.
Orenka «yaoBJjieTBopuTeabH0» — 39-30 O6amios,

Kpurepun onenkn pepepaTuBHbIX padoT

Ounenka «O0TIM4YHO» — pedepaTuBHas paboTa MOJHOCTHIO PACKPHIBAET OCHOBHBIE BOIPOCHI
TeopeTnyeckoro marepuana. CTyIeHT NPUBOAUT WHQPOPMALKIO W3 TEPBOMCTOUYHUKOB M HW3JAHUN
NEPUOAUYECKON I€4aTH, NPUBOJUT IPAKTUYECKUE TIPUMEPBI, B JOKJIALe OTBEYAcT Ha
JIOTIOJIHUTEIIBHBIE BOIIPOCHI IIPENOAABATEINS M CTYICHTOB.

Onenka «xopomo» — pedeparuBHas paboTa YaCTUYHO PACKPHIBAET OCHOBHBIE BOIPOCHI
TeopeTudeckoro marepuasna. CTyAeHT NPUBOAUT MH(OPMALMIO U3 MEPBOMCTOYHHKOB, OTBEYAET Ha
JIONIOJTHUTEJbHBIE BOIIPOCHI MTPETIOaBaTeNsl U CTYJCHTOB (MpU AOKJIa/Ie), HO IIPU 3TOM JaeT He YeTKHe
OTBETHI, 0€3 JOCTaTOYHO UX apryMEHTaI1H.

OneHka «yaoBJeTBOPUTEJIBHO» — pedepaTuBHas padoTa B OOLIMX 4YepTax pacKpbIBaeT
OCHOBHBIE BONPOCHl TEOpPETHUYECKOro Marepuana. CTyAeHT NPUBOAUT HMH(OpPMAIMIO TOJBKO U3
yueOHukoB. [Ipu oTBeTax Ha JOMOJHHUTENbHBIE BOIPOCH! B JOKJA/IE MyTAeTCsl B OTBETAaX, HE MOXET
JaTh NOHATHBIN U apr'YyMEHTHPOBAHHBIN OTBET.

Kpurtepuu onieHKH pelieHus 3a1a4

O1eHKa «OTJIMYHO)» BBICTABIISIETCS CTYIEHTY 3a pabOTy, BBINOJHEHHYIO 0€3 OIMOOK U HeNo-
YETOB.

O1eHKa «XOpOLIO» BBICTABIISETCS CTYJICHTY 3a paOoTy, BBINOJIHEHHYIO HMOJHOCTBIO, HO IpHU
HaJIMYUU B HEW He OoJiee OHON HerpyOoil omMOKHU U OJHOrO HeAOoYeTa, WK He OoJiee Tpex Hepoue-
TOB.

O1eHKa «yT0BJIETBOPUTEIBHO» BBICTABIISICTCS CTYACHTY, €CIIM OH MPABHJILHO BBITIOIHUI HE
MeHee 2/3 Bceil paboThl UM AOMYCTHII OJIHY IpyOyI0 OIIMOKY M JBa HeI0uYeTa, UM IpU HATUYUH 4-5
HEJI0YETOB.

O1ieHKa «HeYA0BJIEeTBOPUTEIBHO» BHICTABIISIETCS CTYACHTY, €CIIU YUCIIO OMNOOK U HEI0UETOB
B €ro paboTe NpeBbICUIIO HOPMY.

Kpurtepun BbInoJIHeHHEe UCCIEI0BATENbCKUX 32 JaHUMH



OneHka «OTJIMYHO» — TIPOCKTHOE MCCIICAOBATEIbCKOE 3aJaHUE IOJHOCTBIO PAaCKPHIBACT
o0o3HavyeHHy0 mpobiemy. CTyneHT NPHBOIUT WH(OPMAIMIO W3 TEPBOMCTOYHMKOB M H3IaHHH
HepHOI[H‘-IeCKOﬁ rneyaTtu, NpuBOAUT MPAKTHUYCCKUC ITPUMCPBI, BBICKA3bIBACT CBOIO TOUKY 3PCHUA.

OuneHKa «XOpOIIO» — IIPOCKTHOE HCCICIOBATEILCKOE 33/laHHe YaCTHYHO pACKpBIBACT
OCHOBHBIC  BOIIPOCHI ~ TeopeTHYeckoro marepuana. CTyAeHT NpuBOAUT HHPOpMANHMIO U3
HEPBOMCTOYHUKOB, OJHAKO HET YETKON apryMEHTAllMd M COOCTBEHHOIO MHEHHs MO 00O03HAYCHHOU
npobieme.

OueHKa «yA0BJIETBOPUTEIbHO» — IIPOCKTHOE HCCIIECIOBATEIBLCKOE 3aaHie B OOLIMX 4epTax
pacKpbhIBa€T OCHOBHBIE BOIIPOCHI TEOpEeTHUecKOoro marepuana. CTyneHT NPUBOIUT HHGOPMAIHIO
TOJIBKO U3 Y4COHHKOB, YaCTO HE JOCTATOYHO BEPHO TPAKTYET OCHOBHBIC MOMEHTHI HCCIICIOBAHUSL.

5.3 TunoBbie KOHTPOJIbHBIC 3alaHUA HMJIH HMHBbIC MaTepHaJIbI, HBOﬁXOIII/IMbIe AJId OLCHKH
pe3yJbTaToB oﬁyqennﬂ U JJI KOHTPOJIH (l)OpMI/Ip()BaHI/IH KOMIICTCHIIUHA

Cemectp 9
Bomnpocsl 1J1st yCTHOTO onpoca
nJis1 oueHku cpopmupoBannoctu komnerenunu IK-4, YK-1
Tema «I'eHOM MPOKAPHOT»
Komnakruzanus JJHK.
CtpykTypa 6aKkTepHaIbHON XPOMOCOMBI.
CtpyKTypa NpOKapUOTHUECKUX T€HOB.
OTKpBIThIE pAMKH CUUTHIBAHUS.
DKojoruveckast crenuGUIHOCTh MTPOKAPUOTHYECKOTO TEHOMA.
bakTtepuanbHbie MIa3MHIbL.
Tpancno3ons! 6akTepuil.

NogakrownE

Bomnpocsl 11 yCTHOT0 onpoca
nJ1s1 oneHkH cpopmupoBanHocTu komnerenuuu IMK-8
Tewma «I eHHas HH)KEHEpU»

OcHoBHbIE (EPMEHTHI TEHHOW NHKEHEPUU:
I'm6puamzammsa AHK:

[TonumepasHas LenHas peakus

Knonuposanue /JHK

CexBenuponanue JIHK:

XHUMHUYECKUN CUHTE3 reHa

JlocTuKeHus U epCIeKTUBbI TeHETUYECKON HHKEHepUU

NogakrownE

TecToBbIC 320aHUA 1JIs1 OEHKU (JOPMHUPOBAHHOCTH KOMIIETCHIINH
YK-1, [IK-4
BriOepure o1H paBUIBHBIN OTBET:
1. B aBostonny npeanecTBeHHUKaMHU BUPYCOB, BEPOATHEE BCETO, ObUIN
a) TPacro3oHbl; 0) PEeTPOTPACHIO30HBI; B) IIA3MUABI; T') HYKJICOUA; A) HMHCEPLHMOHHBIE 3JIEMEHTHI;
€) MOOMJILHBIE DJIEMEHTHI.
2. Bupycsl, perukanus kotopsix ocymectsisercs no cxeme JJHK—PHK— IHK, na3piBarotcs
a) nmpoBupycamu; 0) Gparamu; B) peTpOBUPYCAMHU; I') PETPOUJIHBIMU BUPYCaMH;
1) BAPUOHAMH; €) PEOBUPYCAMHU.
3. Bupycsl, permmukarust Kotopsix ocymectsisiercs: mo cxeme PHK— JIHK—PHK, na3siBatorcs
a) mpoBUpycamMu; 0) ¢aramu; B) peTpOBUPYCAMU; T) PETPOUIHBIMUA BUPYCAMU;
1) BUPUOHAMH;, €) PEOBUPYCaMHU.
4. XpomocoMa MpOoKapuOTUIECKOI KIETKU Ha3bIBAaeTCS
a) HyKJICOCOMOM; 0) HYKJICOMIOM; B) HYKJICOTUIa3MOM; T) HYKJICOTHUJIOM;
1) HyKJICO3HUJIOM; €) HYKJIEOIPOTEUHOM.



5. K perpoBupycam oTHOCHUTCS BUPYC
a) TabavyHOW Mo3aiiku; 0) rpumnma; B) KJIEHIeBOTo dHIedannTa; T) UMMyHOACHHUIINTA YEIOBEKa; 1)
OemeHCTBa; €) A-(ar.
6. [1yTp B3auMopelcTBUA BUpyca U KIETKH, IPU KOTOPOM BUPYCHAsl YacTHIIa MHOTOKpAaTHO ce0s per-
JUIHPYET U 00pa3yeT HECKOJIBKO COTEH (DaroBbIX YaCTHUI, HA3BIBACTCA
a) TpaHCAYKIMEeH; 0) TPaHCIIO3HIIMEH; B) MHTETpAIlMeH; I') TUTUYECKUM ITyTEM;
1) TU30T€HHBIM ITyTEM; €) TpaHcpopMaIuei.
7. Ilyts B3auMoeiicTBUs BUpyca u ¢ara, nmpu kotopom Mmosiekyna JIHK ¢ara Bxiarouaercst B 6akTepu-
JIbHYIO0 XpOMOCOMY, Ha3bIBaeTCs
a) TpaHCAYKIKEH; 0) TPaHCHIO3HMIKEH; B) HHTETPAIMEH; I') TUTHIECKUM IIYTEM;
1) TU30T€HHBIM ITyTEM; €) TpaHC(POopMaIuei.
8. XKusotHsle kieTkH, B koTopbix JIHK Bupyca pasMHOXkaeTcst TUTHUECKUM ITyTeM, HAa3bIBAIOTCS
a) TUTUYECKUMU; 0) JIN30T€HHBIMH; B) IEPMUCCUBHBIMHU; T') HETIEPMECCUBHBIMU;
1) THGUIUPOBAHHBIMU; €) 3apaKCHHBIMH.
9. MecTo criapuBaHUA JIMIIKAX KOHIOB (hara A mpu 00pa30BaHUM €ro KOJIbIEBOH (HOPMBI Ha3BIBACTCS
caiTom
a) ori C; 6) att P; B) Eco RI; r) JIKII; 1) cos; e) ter.
10. Bupycnas PHK BUY B uuromnazme T-numdbonuroB npespamaercs B JJHK npu nomomu dep-
MEHTa
a) JIHK-nomumepassl 1; 6) IHK-momumepassr 11; 8) PHK-nonmumepasst Il
I') peBepTasbl; 1) HHTErpasbl; €) npaiiMasbl.
11. BcerpauBanue JJHK BUY B reHOM 3apakeHHOM KJIETKH MPOMCXOIUT IMPU MOMOIIHU (pepMeHTa
a) JHK-nonumepassl |; 6) AHK-nomumepassr 1l; 8) PHK-nonmumepasst Il;
') peBepTa3bl; 1) HHTETPa3bl; €) TPAHCII03a3bl.
12. Cunre3 PHK BUU B kiteTkax X03siMHA MIPOUCXOIUT MPHU ydacTuu (hepMeHTa
a) JIHK-nomumepassl |; 6) JIHK-momumepassr |l; B) PHK-monmmmepassr
') peBepTa3bl; ) UHTETPa3bl; €) TPAHCII03a3bl.
13. IumnongHOCTh TeHOMA — XapaKTepHas yepTa Bupyca
a) renaruta; 0) CI11/la; B) repneca; r) rpumma; 1) TabauHol Mo3aiiku; e) SV-40

TecToBble 321aHNA 1JI51 OEHKHU ¢(DOPMUPOBAHHOCTH KOMIIETEHIMHU
YK-1, IIK-8

Br16epuTe 01H NpaBUIIbHBINA OTBET:

1. Hayka, u3yyaromiasi Habopbl BCEX I'€HOB JJAaHHOT'O OpraHU3Ma, Ha3bIBAETCs
a) MOJIEKYJISIPHOM OMOJIOTHEN; ) MOJEKYJISIPHON T€HETUKOM; B) IIUTOT€HETUKOM;

') TCHOMUKOH; 1) MPOTEOMHUKOI; €) TeHHOU WHXKEHEepHeH.

2. Hayxka, uccnemyromniasi mojHbIe HA0OPHI OSKOB, (PYHKIIMOHUPYIOMIMX HA Pa3IMYHBIX dTamax pas-
BUTHUS TOTO WY MHOTO OPraHU3Ma, Ha3bIBAETCH:

a) MOJIEKYJISIpHOM OMOJIOTHEN; 0) MOJIEKYJISIPHON T€HETUKOM; B) IIMTOT€HETUKOM;

') TCHOMUKOM; 1) TPOTEOMHUKOIA; €) TeHHOW UHKEHEepUeH.

3. Hayka, m3ydaromasi cBsi3b CTPYKTYPHI OMOJIOTHYECKUX MaKpOMOJEKYT M OCHOBHBIX KJIETOUHBIX
KOMIIOHEHTOB C UX ()YHKIIMEH, a TaKK€ OCHOBHbIE MPUHIUIBI U MEXaHU3Mbl CAMOPETYIISALUN KIle-
TOK, Ha3bIBaeTCs
a) MOJIEKYJISIPHOM OMosorueit; 6) MOJIEKyISIpHONW T'€HETHKOMN; B) IIUTOTCHETUKOI];

') FCHOMHUKOM; 1) TPOTEOMHKOM; €) TeHHOM NHXEeHepueH.
4. TeHoMm uenoBeka ObIJT CEKBEHUPOBAH B
a) 1990 r; 6) 1995 r.; B) 1998 r.; 1) 2000 1.; 1) 2003 1.; €) 2005 T..

5. T'enom npo3o¢uiuibl OB CEKBEHUPOBAH B
a) 1990 r; 6) 1995 r.; B) 1998 r.; 1) 2000 r.; 1) 2003 1.; €) 2005 1..

6. Ilepuunyto crpykrypy JJHK u PHK MoxHO onpenenuTs, UCTIONB3YSI METO/:

a) PEHTIeHOCTPYKTYpHOTO aHanu3a; 0) aynekTpodopesa; B) ylbTpaleHTpu(yrupoBa-Hus; I) CeKBe-
HUPOBAHMS; 1) XpoMaTorpaduu; €) NoJuMepa3sHoH LEeHONW peaklny.
7. OmnpenenuTs XpOMOCOMHYIO TPUHA/IJIEKHOCTh T€HOB U€I0BEKa BO3MOXHO C TIOMOIIBIO:



a) CeKBeHUpOBaHus; 0) rubpuau3anuu in Situ; B) I1IP; r) rubpuanzanuu coMaTHYECKUX KICTOK; 1)
PECTPUKIIMOHHOTO aHAJN3a; €) KIOHUPOBAHUSI.

8. B03MOXXHOCTB JIOKaIM30BaTh OIpPEACIICHHBIE TTOCIEI0BATEIbHOCTH HYKJICOTHIOB Ha XPOMOCOMAax
MTO3BOJISIET METO/T

a) CeKBeHMpOBaHus1; 0) rubpuamsaimu in Situ; B) TILP; r) rubpuan3aimyu coMaTH4ecKuX KIETOK; JI)
PECTPUKIIMOHHOTO aHAJK3a; €) XUMHUYECKOr0 CHHTE3a reHa.

9. Mertoa reHeTHYECKON WHXKEHEPUH, C TIOMOIIBI0 KOTOPOTO OCYIIECTBIISICTCS BBEICHUE (hparMeHTOB
JIHK wnm ux rpynn B ObICTPOPEIUTMIUPYIONINECS TeHETUUECKUE 3IE€MEHThI — IUIa3MUAbI WIH BUPY-
Cbl — Ha3bIBAETCA:

a) pecrpuknueit JIHK; 6) rubpuansamnueii HykJIeHHOBBIX KHCIIOT; B) KioHU-poBanueM /IHK; r) ce-
kBenupoBanuem JIHK; 1) xumuko-(pepMeHTaTuBHBIM CHHTE30M reHa; e) [TLP.

10. MeTtox reHeTUYEeCKOM HHKEHEPUH, C MOMOIIBI0 KOTOPOTO OCYIIECTBIISIETCS (PparMeHTalus MoJie-
kyn JIHK, Ha3siBaercs:

a) pecrpuknueit JIHK; 6) rubpuanzamnueii HyKJIenHOBBIX KHCIIOT; B) KioHU-poBanueM /IHK; r) ce-
kBeHupoBanuem JIHK; 1) xumuko-(hepMeHTaTUBHBIM CUHTE30M TeHa; e) TTLIP.

11. Meton onpenieneHUst HYKJICOTHIHBIX mocieaoBarenbHocTel B pparmente JIHK Ha3biBaeTcs
a) pectpukuueit JIHK; 0) rubpunuzaiueil HyKJIEHHOBBIX KHCIIOT; B) KioHu-poBanueM JIHK; r) ce-
kBeHupoBanueM JIHK; 1) xumuko-hepmMeHTaTUBHBIM cCuHTe30M reHa; €) TT1P.

12. Meto, MO3BOJISAIONINI BBIABUTH CIIEIU(PUYECKHE HYKICOTHIHBIE MOCIIEI0BATEILHOCTH HA OCHOBE
UX CIIOCOOHOCTHU CBSA3BIBATHCA APYT C APYTOM IO MPUHLUITY KOMILTUMEHTAPHOCTH, HA3bIBAETCS
a) pecrpukuueit JJHK; 0) rubpuanzanueil HykJIeMHOBBIX KUCIIOT; B) KioHu-poBanueM JIHK; r) ce-
kBeHupoBanueM JIHK; 1) xumuko-hepmMeHTaTUBHBIM cuHTe30M reHa; €) [T1P.

13. Monekyna JIHK, cnoco6Hast aknentupoBath aykepoanyio JJHK, aBroHoMHO pernuimpoBarscs u
MIEPEHOCUTH €€ B JPyTue KIETKU, Ha3bIBaeTCA
a) BekTopom; 0) muHkepom; B) kinonupyemoit JJHK; r) pekomOunantrnoi JIHK;

n) tpancopmupytouieit JJHK; e) tpancrennoit JJHK.

14. Ilpu xionupoBanuu resoMHoil JIHK sykapuoTudeckoil KJIETKH SKCIIPECCHs T€HOB B KileTKax Oak-
TepHil 3aTpyIHEHA BCIEICTBUU
a) OTCYTCTBUS HYKHBIX ()epPMEHTOB; 0) OTCYTCTBHUS CUCTEMBI CIJIAMCHHT;

B) HANMYMs PECTPUKTA3, pacleruisomux sykapuorudeckyro JIHK; r) orcyrcTBus sykapuotude-
CKUX PETYJSTOPHBIX 3JIEMEHTOB; /1) OOJBIION MOJIEKYJISIPHON Macchl KJIOHUPYEeMOro (parMeHTa; €)
JTMCKOOPAMHUPOBAHHON pabOThI IPO- U 3YKApUOTUYEKUX (PEPMEHTOB.

15. IlepBas TpaHCreHHAas MBIIIb CO/IEpKajia 'eH
a) MHCyNIuHa; 0) nHTepdepoHa; B) KaJIbIIMTOHUHA; ') Ka3€MHA; 1) TOPMOHA POCTA; €) TUMHIMHKH-
Ha3bl BUpYyca repreca.

16. Ti-ma3muga oOHapyxeHa B OaKTepusx
a) Bacillus subtilis; 6) Escherichia coli; B) Streptomyces coelicolor; r) Agrobac- teria tumefaciens;
1) Rhizobium trifolii; e) Thermus aquaticus.

17. K noka3aHHBIM OTpHULIATEIbHBIM CBOMCTBAM M€HETHUECKH MOIU(MUIIMPOBAHHBIX PACTEHUM ClleyeT
OTHECTH:

a) TOKCUYHOCTb JUIsS JIFOJICH, CTpaJaroluX IMUINEBOW ayuieprueit; 0) rOpu30H-TAIBHYIO «YTEUKY»
I'€HOB; B) BEPTUKAJIBHYIO «yTE€UKY» I'€HOB; I') CHI)KEHHE IPUPOAHOTr0 OMOpa3zHOO0pasus; 1) ycTo-
YUBOCTh K aHTUOMOTHKAM JItoJieH, ynoTpeobnstonux ' MP; y) MmyrareHHOCTb.

18. I'eHHO-MH)XEHEPHBIA METO/I, MO3BONUBLINKA Y. ['Mi10epTy BBIABUTH MO3aUYHOE CTPOCHUE TEHOB JY-
KapuoT, Ha3bIBACTCS
a) CeKBEHUpPOBaHMUEM; 0) XUMHUUECKUM CHHTE30M T'€Ha; B) MOJIMMEPHOI LIEMHON peakiueii; ) Kio-
HUPOBAaHUEM; 1) PECTPUKLIMEN; €) TuOpuan3anueil.

19. IHK-nonumepa3zy mis [1LP BeigenstoT u3
a)Esherichia coli; 6) Haemophilis influenzae; 8) Bacillus subtilus; r) Thermus aquaticus; x) Neuro-
spora crassa; ¢) Drosophila melanogaster.

20. [TommmepazHast IeTHas peaKIus —

a) JmocTpawBaHue ojaHoIenoueyHbix GparmentoB JIHK in vitro; 6) perumkanus IHK in vivo; B)
amrudukaiys GparMeHTOB HyKJICHHOBBIX KUCIIOT iN Vitro;



r) cunTe3 onpeaeneHHbix MPHK; 1) Onocunres Genka; €) rubpuauszanus JJHK

21. Jlezoxcunykieosunrpudocdatsl (IATD, nal T, nal{TD, inTTD) ucnons3yrores npu
a) SH3MMAaTHYECKOM CEKBEHHPOBAHUU; 0) XMMUYECKOM CEKBEHUPOBAHHUM; B) XUMH- YE€CKOM CHHTeE-
3e reHa; r) kinonuposanuu JJHK; 1) rubpunnzannu HyKI€UHOBBIX KUCIOT; €) PECTPUKIIUH.

HpnMep 3azgavd 1Jid OICHKHA (l)OpMI/IPOBaHHOCTI/I KOMIICTCHIIMH
HUIIK-4

1. B pesynbTaTe MyTamuu Bo (hparMeHTE MOJICKYJIBI OeIKa aMMHOKHCIIOTa (heHmtananuH (heH) 3ame-
HWIACh Ha JM3UH (Jin3). OnpenennTe aMUHOKHCIOTHBIA COCTaB (pparMeHTa MOJICKYJIBI HOpMaJlb-
HOTO ¥ MyTHPOBaHHOTO Oenka u ¢pparmeHT mytupoBanHoit UPHK, eciin B Hopme nPHK nmeer mo-
cinenoBarenbHoCTh: HYHTITIAALITYYHAAY. OtBer nosicuute. s penienus 3ajanus UCIOIb-
3yiiTe TabIuily reHeTHYEeCKOro KOoJa.

2. B OuocuHTe3e ¢parMeHTa MOJIEKYJbl OelKa y4acTBOBalMU IocienoBaTeabHo Mojekynsl TPHK ¢
antukogonamu AI'L], 'L, YA, LII'A, AT'A. Onpenenure aMUHOKUCIOTHYIO TIOCIIEIOBATEb-
HOCTb CHHTE3MpPYEMOro (parmMeHTa MOJEKyJbl Oellka W HYKJIEOTHIHYIO IOCIel10BaTeIbHOCTh
yudacTka AByxuenoudednoit moiexynsl JIHK, B koTopoii 3akoaupoBana nHpopManus o mepBHYHON
cTpykType ¢parmenrta 6enka. OObsICHUTE MOCIIEA0BATENLHOCT BallUX AecTBUi. [[ns peuenus
3aJ]auu MCIIOJIb3YHTE TaOIHIy T€HETUYECKOTO KO/Ia.

3. B OumocunTe3e (parmMeHTa MOJEKyJbl OelKa yJacTBOBAIM TOcCienoBaTeibHO Mojekyiasl TPHK ¢
antukogoHamu AAI, AAY, ITA, YAA, LIAA. Onpegenure aMUHOKUCIOTHYIO MOCIEA0OBATENb-
HOCTh CHHTE3HpPYEeMOro (parMeHTa MOJEKYJIbl Oellka W HYKICOTHIHYIO ITOCIIEAO0BATEILHOCTh
yudacTka aByxuenodeuHoit monekyinsl JIHK, B koTopoii 3akoaupoBana uHpopMaius o nepBUIHON
CTpykType ¢dparmenta 6enka. OOBSICHUTE TOCIEAOBATEIPHOCTh BalMX JACHCTBUH. [ perneHus
3aJla4M UCIIOJIb3YHTE TaOIUIy TeHETUYECKOTO KOJIa.

4. WzBectHO, uto Bce Buabl PHK cunresupytorcs na JJHK-marpune. @parment monekynsl JJHK, na
KOTOPOW CUHTE3UpYyeTCsl ydyacToK LeHTpanbHoi nernu TPHK, umeer ciemyromyro mociienoBa-
tenbHOCTh HYKIICOTHA0B: AL TAILITITIIAL. YcTaHoBUTE HYKJICOTUIHYIO MTOCIEA0BATEIb-
HocTh yuacTka TPHK, koTOphIli cuHTE3upyeTcss Ha JaHHOM (pparMeHTe, ¥ aMUHOKHCIIOTY, KOTO-
pyto 6ynet nepenocuts 31a TPHK B miporiecce 6uocunTe3a Oenka, eciu TpeTUil TPUIIIET COOTBET-
crByet anTukogoHy TPHK. OtBet nosicuute. J{7s perienus 3aaHus UCIONIb3YiTe TaOIuIly reHe-
TUYECKOT0 KOJIa.

5. Opna u3 neneit JIHK numeer nmocnegosatenbHocTh HyKIeoTU0B: ATAATTATIHUTTTT. Omnpe-
JEJIATE TOCIEN0BaTENILHOCTh HyKIeoTu0B Ha MPHK 1 cooTBeTCTBYIOIIYIO 1TOCIIEN0BATENBHOCTD
aMUHOKHCIIOT ()parMeHTa MOJeKyJbl Oenka. OObsICHUTE, YTO MPOU3OUIET CO CTPYKTYpoi (par-
MEHTa MOJIEKYJbI Oelka, eclii BTOPOH TPHUIUIET HYKJIeoTHaA0B BhimaaeT u3 nenu JJHK. J{ns BoI-
MIOJIHEHUS 3aJJaHUs UCTIONb3yHTE TaOIUIly TEeHTUUECKOTO KO/1a.

6. VYuacrok oxHoil u3 nByx neneit mosnexynsl JJHK conepxur 300 nykieotunos ¢ aneHuHoM (A), 100
HyksneoTu0B ¢ TUMUHOM (T), 150 nykneotunos ¢ ryanunom (I') u 200 HykI€OTHIOB C LIUTO3HU-
HoMm (II). Kakoe uucno nykneotunoB ¢ A, T, I' u L] comepkutcs B ABYXIEMOYEYHON MOIIEKYIe
JJHK? Ckonbko aMUHOKHUCIIOT JOJDKEH COJIepKaTh O€JIOK, KOJAUPYEMBIM STUM y4aCTKOM MOJIEKY-
ae1 JIHK? OTBeT nosicHute.

7. Ywuactok monekynsl JJHK, koaupyromeii nocienoBaTeIbHOCTh aMUHOKHUCIIOT B O€JIKe, UMEET Clie-
nytomuit cocra: [-A-T-I'-A-A-T-A-I'-T-TI'-II-T-T-LI. O0bscHuUTe, K KaKUM IOCIEICTBUSIM MO-
KET MPHUBECTH ciyyaiiHoe noOaBieHHe HyKjeoTuaa ryaHuHa (I') Mexay celbMbIM M BOCHMBIM
HYKJIEOTHIAMH.

8. ®parment omHoi u3 neneit [JHK mmeer mocnenoarensHocTh HyKieoTHnoB: TIIATTATITIAT-
I'ALIL. Onpenenute nocienoBaTenbHOCTh HyKIeoTn10B MPHK 1 mopsigok pacnosnoxxkeHust amu-
HOKHUCJIOT B COOTBETCTBYIOIIEM nojunentue. Kak nu3smMeHUTcss aMMHOKHUCIIOTHAS TIOCIIE10BATENb-
HOCTh B IOJUIENTHIE, €CaU BTOpoi 1 4eTBEPTHIM TpurmieTsl JJHK nomensats mectamu? J[nst BbI-
MIOJIHEHUS 3aJJaHUs UCTIONb3yHTE TaOIUIly TeHETUYECKOTO KOJIa.



9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

B monekyne JIHK xomuuecTBo HYKIIEOTHIOB ¢ IMTO3WHOM cocTaBisieT 30% ot obmiero umncna. Ka
KOU MPOLIEHT HYKJICOTUIOB C aIEHUHOM B 3TON MOJIEKye?
VYyactok mouekynsl JJHK umeer cnenyromuii cocras:

I-A-T-I-A-A-T-A-T'-T-T-II-T-T-L1.
[lepeuncnure He MeHee 3-X MOCIEACTBHM, K KOTOPHIM MOXKET IIPUBECTH CIydailHasi 3aMeHa Cellb-
MOT'0 HYKJI€OTH1a TUMHUHA Ha nuTo3uH (LI).

Conepxanne nykineotunoB B nenu u-PHK cocraBnser: nuroszuna - 20%, anenuna - 25%, ypauumna
— 23%, ryanunna — 32%.0OnpenenuTe NPOIEHTHBINA COCTaB HYKJICOTHUIOB ydacTka MoJiekyisl JJHK,
sBIsonencs mMarpuien s 3to u-PHK.

Kak m3mensiercs ctpykrypa nonunentuaa, ecinu B JHK: I'TT-TTA-I'TA-ATA-L{I'A,- npouzoiger
BBITIJICHUE TISATOTO HYKJIeoTH 1a?

[TocnenoBarenbHoCTh HYyKI€OTUI0B B MoJiekyne JNHK: ATI-TTT-I'LJA-ALJ-AI'L]-TI{A-I'TI-1'T'A-
ALl Kakas 1mocieoBaTelIbHOCTh aMHHOKHCIIOT 3aKOIMPOBaHa B TaHHOM (parmeHTe?Kak n3me-
HUTCS 3Ta MOCIEA0BATEIBHOCTh B ClIydae BbIMAJICHUs IIECTOr0 HYKJICOTHUIA U B CIy4yae BbIMajie-
HUS LLIECTOrO, IEBATOTO U JIBEHAATOr0 HYKJIEOTUOB OJJHOBPEMEHHO?B KakoM U3 3THUX Cly4yaeB
m3meHenus JIHK B Gosbiieii crerneHn oTpassrcst Ha CTpykType Oenka? M3meHsarcs i GyHKIIUU
Oeika, galTe OObSICHEHNE.

Omnpenenure MPOLEHTHOE COJEp)KaHWE APTMHUHOBOW KHUCIOTHI B TOJHIENTU]E, UCKYCCTBEHHO
CHUHTE3UPOBAHHOM Ha MOJIUPUOOHYKICOTHIE, TOIYYCHHOM U3 cMecH A, I, V, [] B OTHOCUTEIbHBIX
KOHIeHTpauusax 2:3:1:2 B HEKIETOUHOH cUCcTEeME. KakoBa fons B 3TOM MOJUIENTHAE apru-
HuHA?

U3 cmecu puboHykineoTuaoB A u /' B OTHOCUTENBHBIX KOHIIEHTpausaX 2:1 cuHTe3upoBaH MOJIUPHU-
oonykneotua.  Ompenennure KOJMYECTBEHHOE COOTHOIICHHWE AMHUHOKHCIOT B IIOJHIICHTH/IE,
CUHTE3UPOBAHHOM Ha 3TOM MOJUPUOOHYKICOTH IC B HEKJIETOYHON CHUCTEME.

Conepxanne HykineoTua0B B enu #-PHK cocraBnser: murosuna - 20%, anenuna - 25%, yparuna

— 23%, ryanuna — 32%. Onpenenure NpOLEHTHBINA COCTaB HYKJICOTHI0B yyacTka Moiiekyiibl JJHK,

ABJIIOIIENcs MaTpuuen as atoi u-PHK.

O6mas macca monekyn JIHK B 46 xpomocomax siipa COMaTUYECKOM KJIETKU YEJIOBEKa COCTABIISIET

6210~ mr. Onpenenute, yemy paBHa Macca Bcex monekyn JJHK B mnTepdase, koHme Temodassl

Meiio3s! | 1 Tenodaszel Mmeiiosa 1.

B 6uocuntese nonunentuaa yuactsoanu TPHK ¢ antukogonamu: YVA, I'TH, HI'L, AYY, LI'Y.
Ornpenenure HyKJICOTHIHYIO MOCIEI0BATENBHOCTh ydacTKa Kaxaon uenu moiekynsl JJHK, koto-

pBIii HECET MH(OPMALMIO O CUHTE3UPYEMOM IOJIUIIENITUAC, U YHUCIO HYKIEOTHIOB, COJEPKAIINX
aJIeHUH, TYaHWH, TUMHUH U IATO3UH U KOJIMYECTBO BOJOPOJHBIX CBS3€H B IBYLIEIOYEUHOU MOJIEKY-

ne JIHK .

B BocbMOM 3BeHE 1€ A MHCYJIMHA Y KPOJIUKA BKIFOUEH aJlaHWH, Y CBUHBH - TPEOHHH, B JE€BATOM

3BEHE, COOTBETCTBEHHO, MNIMLKH U cepuH. OOOCHYITEe MpPEaooKeHNe OTHOCUTEIBHO MYyTalluii,

MPUBEIINX K MOSIBICHUIO Pa3IN4Mil B CTPOEHUU UHCYJIMHOB KPOJIMKA U CBUHbBH.

benok wumeer creaymollyl0 MOCIEI0BAaTENIbHOCTh AMMHOKHUCIOT: TUCTHJIMH-TUPO3UH-CEPUH-

TpunTohaH-TPEOHUH-U30ICUIINH-ATaHUH-TeUIINH-BATMH-CEPHH. Kak m3menutcs 3ta mocne-

JIOBAaTEIbHOCTh, €CJIM B CTPYKTypEe IeHa MPOU3OLUIM CIEAYIOIINE U3MEHEHUS: MEXKAY BTOPBIM U

TPEThUM HYKJIEOTHUJOM BCTaJ THMHH, BbINAJ YETHIPHAILATHIA HYKJIECOTHI M MPOU30ILIA 3aMEeHa

BOCEMHA/ILIaTOT0 a30THCTOr0 OCHOBAHMSI HA a30TUCTOE OCHOBAaHUE TOT'O e Thma?

N3BectHO, uto Bee Buaepl PHK cuntesupyrorcs na JIHK-marpune. @parment monekynsl JJHK, Ha

KOTOPOM CHHTE3MpYeTCs ydacToK ueHTpanbHoM mernu TPHK, mMeer cnenyromyro mocienoBa-

TenbHOCTh HYKIIEOTHA0B: ATATHHTTAALITALT. YcraHoBuTe HYKICOTHAHYIO MOCIEI0BATEb-

HocTh yuyacTka TPHK, xoTopslii cuHTe3upyercs Ha JaHHOM (pparMeHTte, 1 aMHMHOKUCIIOTY, KOTO-

pyto Oynet nepenocuts 3Ta TPHK B mpouecce 6uocunresa 0enka, eciiu TpeTUid TPUILJIET COOTBET-
cTByeT anTukoAoHy TPHK.

[TocnenoBarensHoCTh HyKI€OTU0B B Monekyne JAHK: ATI-TTT-I'L]A-AL{L-AT'L]-TLJA-I'TT-1'T'A-

AI]l" Kakas mociie1oBaTeIbHOCTh aMHHOKHUCIIOT 3aKOJMpoBaHa B JaHHOM ¢parmente?Kak m3me-

HUTCS 3Ta MOCJIEI0BATEIbHOCTh B CIIy4Yae BhINAJACHUS HIECTOTO HYKJIEOTUIA U B CIIy4ae BbINaJACHUS

IIECTOT0, JIEBATOTO U JABEHA/LIATOT0 HYKJIEOTUAOB OJTHOBPEMEHHO? B KakoMm U3 3THX cilyyaeB U3-
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menenus [IHK B Gonbiieii crenenu otpassres Ha CTpykrype 6enka? M3menstes iu GyHkimun Oen-
Ka, JaliTe 0OBsICHEHHE.

Ipumep 3a1aHuii KOHTPOJBLHOM PA0OTHI 1JIsl OLIEHKH (POPMUPOBAHHOCTH KOMIIETEHIIHU
YK-1

['eneTnyeckuii MaTepuan U MEXaHU3M PEILTUKAIIUN BUPYCOB.

IIepsuunas crpykrypa JHK.

YTO 1010KEHO B OCHOBY HOMEHKJIATYpPhl PECTPUKTA3?

MouekynsipHble MEXaHU3MBbI CTAPEHUS.

Tpanckpunuus y 3ykapuor.

TpaHcasuus y NpoKapHoT.

JAHK-conepaiiyie BUPYyCHI.

Kommnaxrusanus IHK u cTpykTrypa XpomMaTHHa y 3yKapuoT.

[Iponieccunr y aykapuor.

JAHK-conepxaine BUPyCHI.

Komnakruzanusa JJHK u cTpykTypa XpoMaTuHa y 5yKapuoT.

PHK-conepxamye BUPYyCHI.

MakpomonekyinsapHas ctpykrypa JJHK.

[Ipoueccunr y sykapuor.

IIpumep 3aaHuii KOHTPOJBLHOM PA0OTHI 1JIs1 OLleHKH (JOPMUPOBAHHOCTH KOMIIETEHIIMU
K-4
Mosxker nu kinerka FZ& npeBpatuthes B knetky Fuma Hfr? Eciu ia, To kKakum obpasom?
Kakue oco6ennoctu mosnexyinsl JIHK mo3BomsitoT 3TUM MoJieKyllaM KOJAUPOBATh HACIEICTBEHHYIO
nH(POPMAIINIO, CAMOYIBANBATHCS M MyTHPOBATH?
o
Kakoii y wactuunoro aurmiouna E. coli I: uAET cuHTE3 B-rasiakTo3u1a3bl (MHIyHHOEIbHbIN
J0"Z”
WIN KOHCTUTYTHBHBIN), rae Y — reH-perynstop, O — omepatop, Z — CTPYKTYpHBIA reH [3-
rajlakTO31/1a3bl.
Uem oriamyaercs Oubamoreka k/[HK or 6ubmuorexn renomuor JIHK? Kakas u3 Hux obOmamaer
OOJBITUMHU T€HETUKO-UHXCHEPHBIMUA BO3MOKHOCTSIMU U 1TOYEMY?
Omnpenenurte mocnea0BaTeIbHOCTh CTaAUK onyyeHus: 6anka resomuoi JJHK u HazoBure s
Ka)KJI0W U3 HUX (PEepMEHT.
YeM 1 1I0UEeMy T€HETHUECKHE KapThl pa3nuuHbix mrtamMoB Hfr E. coli otnuuarotes apyr ot apyra?
[TocnenoBarensHocTh antukoaoHoB T-PHK: AVI, I'Il, VAY, I'VIl. Onpenenute mocienoBa-
TeNbHOCTh HyKJIeoTun0B ¢pparmenta JJHK, koropas coorBerctByeT T-PHK
Ecmu (-)AHK umeet nocnenoBarensHocTh HyKIeoTH10B — TTALTALLUITATTYT'AVT, To kakue
aMUHOKHCIIOTHI OynyT B Oenke.
Monexkyna u-PHK comepxut 21% ryaHWIOBBIX HYKJICOTHIOB, CKOJIBKO IUTHUIUIOBBIX HYKJICOTH-
JIOB COZIEPKUTCA B Kogupyrouei nenu yyactka JJHK?
[TocnenoBarensHocTh HykIeoTU10B B MPHK: S’AAVYALTI'YHHAAVYVYAIL3'. Kakoii nmonumnentua
CUHTE3UPYETCs Ha 3TOW MaTpuue?
Uem otnmmuaercs ombamoreka k/[HK ot 6mbmmorekn renomuoin JIHK? Kakas w3 Hux oGnamaer
OOJIBIIMMU T€HETUKO-UHKEHEPHBIMU BO3MOKHOCTSIMU H ITOYEMY?
Ompenenure MOCIENOBATEILHOCT CTaAMM moayuenus 6anka renomuoi JIHK u HazoBute mmst
KaKJ0M U3 HUX (PepMeHT.
TpancrianTanys opraHoB U THCTOCOBMECTUMOCTb.
AyTouMMYyHHBIE 3a00IeBaHUSI.
B kakux cinyyasx ucnosb3yercs OJOTTUHr-aHaIu3?
Uro npeanpuHUMAaEeTCsl B TECHHOW MHXKEHEPUU ISl YBEITMUYEHUSI KOJMYECTBA KOHEYHOTO MPOIYKTa
BCTPOEHHOTO reHa?
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MoOHOKJIOHAJILHBIE AaHTUTEIIA.

Jns kakux neneit ucnosb3ytot metoa [1[P?

IIpuMepHbBIe TEMBbI HCCIEI0BATENbCKUX 3aJaHU I

B pe3ynbTare yero BUpycChl NpeBpaliatoTcsi B OHKOT€HHbIE BUPYCHI?

DNuaeMHUH TPUIINA PETYJSIPHO OXBAThIBAIOT 36MHOW Iap. BOJBIIMHCTBO M3 HUX MPOTEKAIOT JO-
CTaTOYHO MSTKO, HO CIydaroTcs, kKak B 1918 r., snmuaemun ¢ OOIBIIMM YUCIOM JICTAIBHBIX HCXO-
noB. [Touemy?

C yeM cBs3aHbl TPYJHOCTU B CO3JaHUM BaklMH U jiekapcTB npotuB CIIM/la n kakue qoCTHREHUs
B ATOW 00JIACTH yKE UMEIOTCS?

OO0BscHUTE, MOYEMY MPAKTHYECKH HET CXOJACTBA MEXIy OakTeprodaraMu U BUpycaMu dYKapHoT,
€CTh HE3HAUMTEJIbHBIC PA3IUUMs MEXIY BUPYCAMU PACTEHUN U MO3BOHOYHBIX U €I1I€ MEHbIIIE pa3-
JIMYUA MEXAY BUPMOHAMU IMO3BOHOYHBIX U HACEKOMBIX

Urto takoe «mapagoke C» U KaKOBO €ro IpernoiaraeMoe 3HaueHue?

Kakue ectb coOBpeMeHHBIE THIIOTE3bl BOSHUKHOBEHHSI MO3aAMYHOU CTPYKTYPhI T€HOB DYKApUOT?

Kakue umeer mnpeumymiecTBa 3yKapuoTHUYECKass MHTPOH-IK30HHAsI CTPYKTypa F'€HOB Mepe]l olie-

POHHOM OpraHu3alel reHOB MPOKAPUOT?

B kakux ciayyasix KJI€TOUHBIH TPOTOOHKOTEH MOXET CTaTh OHKOT€HOM?

KaxoBo 3HaueHre MOOHMIIBHBIX AJIEMEHTOB SYKAPHOT B BOJIOLIUN T€HOMOB?

KakoBbI OCHOBHBIE 3Tarnbl peain3aluu mporpammbl «['€HOM uenoBeKa»?

B 1yem cocTosIT 0cOOEHHOCTH HAcIeq0BaHM IuToIIa3MaTndeckou JIHK?

Kaxkue cTpykTypHBIE OCOOCHHOCTH OpraHU3aIMK T€HOB XJIOPOILJIACTOB U MUTOXOHAPUN COUKAIOT

HX C TE€HaMH HMPOKapHoOT?

[Touemy B 3BONIOIIMOHHOMN OHOJIOTHH OONBIIYIO POJIb OTBOAAT M3ydeHuro JJHK muroxonmpuii?

Tembl MyJbTHMeIUITHBIX NIPe3eHTALUI U pedepaToB
nJist oueHku cpopmupoannoctu YK-1, IIK-4,I1K-8

['enHas nHX)eHepUs — OnaceHus U HaJEXK bl

I'enoM uenoBeka ¥ MOJIEKYJISIPHAs MEAULIMHA

«I'eHOM 4YenoBeKa» - TPaHINO3HbIN IPOEKT XX Beka

OHKOreHOMHKa ¥ MOJIEKYJIIpHAsl TUarHOCTHKA

JIHK — auarnoctuka HacleCTBEHHBIX Ooe3Hen

I'enomuka — meguIuHe

KitonnpoBanue: «3a» u «IIpOTUB»

budmrekcs! Ha rpsike

I'pyuin Ha BepOe

Pucku reHHON HH)KEHEpUU

OBeuxu Jlonnu — npumep AJs noJpaskaHus?

IIepBbIil TEHHBIN UHXKEHEP — IPUPOJIA

@daHTacTUYECKasA 300J10TUs

Bpewms xumep

TpaHcreHHbIE TEXHOJOTUH: HKUH Ha cBoOOE?

OT KJIEeTKH 10 OIyX0Jn

MexaHu3Mbl KaHLIEpOTreHe3a

XUMHUYECKUN KaHLIEPOT€HES

PagnanyoHHbI KaHLIEpOT€HES

BupycHblii kaHLeporeHes

['opMoHaNIbHBIN KaHIIEPOTEHES

Onkomapkepbl

[IpoTHBOOITYXOJEBBIII UMMYHUTET

I'ennas Tepanus paka

[IpoTrBOOIIyXO€EBBIE IPENAPaThl 1 MEXAHU3M HUX JEUCTBUS

HoBble TEXHOIOIMHU B JIEYEHUH paKa

PakoBbie CTBOJIOBBIE KIIETKH
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MonekyJIIpHO-T€HETUYECKUE MEXAHU3MBI IIPOIPECCUM OITYXOJIEN

CnucoK 0CHOBHBIX TCEPMHUHOB (I[.]'Iﬂ TEPMHUHOJJIOTIHTYECCKOT0 L[I/IKTaHTa)

1J1s1 oneHKH cpopmupoBanHocTu komnerenunid YK-1, I1K-4, I1K-8

Bupyc, BUpHOH, BUPOHJI, PEOBUPYC, TPOBUPYC, PETPOBUPYC, PETPOUTHBIN BUpPYC,0akTeprodar,
000JI0YHBIN BUPYC BUPAJIbHBIA T€HOM, Kallcu, Karcomepsl, nossipaocts PHK, BupyneHTHBIN BHUpYC,
YMEpPEHHBIN BUPYC, JH30TEHUs, BUPOTEHUS, IEPCUCTEHTHAs WH(MEKIHs, TaTeHTHAas MHeKuus, daza
SKJIUIICA, aIcOpOIUs, TPAHCIOKAIIMs, BUPOIIEKCUC, pa3leBaHUe BUpPYca, acCeMOIUpOBaHUE, AaHTUpe-
LENTOP, IEPMECCUBHOCTb, JTU30I[UM, FeMarTI0TeHUH, HeHpaMUHuIa3a, peBepTasa, miasMuabl (CaMmoT-
paHCMUCCHUBHbBIC, MOOMIIM3YEMbIE), KallCUl, «KBa3u-BUIbD», JIUIKHE KOHIBI), «TYIble KOHIbI», IES-
seit, att P-seit, ori-seit, cos-seit, ter-seit, JIKII, ORF, nomen, mpoMoTOp, TEPMHHATOP, ONEPOH, MOCIIE-
JI0BAaTEIbHOCTh XOTHecca, rocienoBareabHocTh [IpnbHoBa, nanuHapoM, crieicep, periuKoH.

KoHTposibHbIe BOPOCHI /IJIsl IPOMEKYTOYHOM aTTecTanum (K IK3aMeHy)

Kon
¢opmupye-
Bonpoc MoOii KoMIIe-

TeHUHHU (MH-

JAMKATOpa)
1. Ilpenmer u 3agaun MoOJIEKyJIIpHOM OMoJIOTUN I1K-8
2. OcHOBHBIE 3TaIlbl pa3BUTHsI HAYKU «MoJuteKyisipHast OMOJIOTUs». YK-1
3. CtpoeHue BUPYCOB. I1K-4
4. MexaHu3Mbl peIUIMKAIIMK PA3HbIX THIIOB BUPYCOB. I1K-4
5. Tumnbl B3auMoIelCTBUS BUPYCA C KJIIETKON-X035IMHOM. I1K-4
6. CtpoeHue U IUKI pa3BUTHS A-dara. I1K-4
7. CTpyKTypa M IIMKJ pa3BUTHsI BUpyca UMMYyHoAedULuUTA. I1K-4
8. CrtpyKTypa M IMKJI pa3BUTHs BHPYCa TPHIIIIA. I1K-4
9. IIpoucxoskaeHue BUPYCOB M UX POJIb B IBOJIIOLIUH. I1K-4
10. CrpykTypa HyKIeonaa. THITBI perTuKauy 0aKTepruaTbHONH XPOMOCOMEI. I1K-4
11. CtpykTypa MpOKapHOTHYECKUX I'€HOB. I1K-4
12. bakTepuanbHbIe TUIa3MHIBIL. [1K-4
13. TpaHcno30HbBI OaKTEpHI. I1K-4
14. OcHOBHBIE KJIaCcChl 9YKAPUOTUUYECKHUX T€HOB. I1K-4
15. TloBTOpsitomuMecs MoCaeA0BaTEILHOCTH DYKAPUOTUYECKUX TE€HOB. I1IK-4
16. CtpykTypa 3yKapuOTHYECKHUX T€HOB. I1K-4
17. TpaHCII030HBI YKapuOT. I1K-4
18. PeTpoTpaHCcII030HbI 3YKapHOT. I1K-4
19. IlepBuunas crpykrypa JTHK. I1K-4
20. MaxpomornexyisipHas crpykrypa JHK. I1K-4
21. Komnaktuzauusa IHK u cTpykTypa XpoMaTHHa. I1K-4
22. Perutnkanus B KJIETOYHOM IUKIIe. [lociaeicTBUs HapyIICHHS KJIETOYHOTO ITHKJIA. I1IK-4
23. Permukanus JJHK. Dransl pennukanuu, €€ peryisiius y IpoKapuoT U 3yKapuorT. I1K-4
24. OOpaTHas TPaHCKPHIIIIHSI. I1K-4
25. Penaparus JIHK. ®otopeaktuBamms. Dkcip3nonHas penaparus. SOS — pera- [1K-4

panus.
26. Penmaparus JIHK. TMoctperumkatuBHas penaparus. Pemaparust ommOoK perin- [1K-4
Kalluu.

27. Penumukanust TeoMep. [1K-4
28. MutoxonapuansHas JJHK. CtpykrypHast opranmsanus. Permmkarmst. I1K-4
29. Inactunnas JJHK. CtpykTypHas opranuzanus. Perunkanusi. I1K-4




30. IIporpamma «I'eHoM demoBeKay. I1K-4
31. Monekynspuas crpykrypa PHK. Tunst PHK. I1K-4
32. Ctpykrypa MPHK y mpokapuoT U y 3yKapuoT. I1K-4
33. Konnernmus «Mup PHK». I1K-4
34. OcHOBHBIE 3Tallbl TPAHCKPUMNIMU. Pa3nuuusi TpaHCKPUIIIUHU Y MPOKAPUOT U Y [1K-4
HYKApHOT.
35. Lac-onepon. HeratuBHas 1 O3UTUBHASI €0 PETYJISIIHS. I1K-4
36. Trp-onepon. HeratuBHas ero peryisnus. ATTCHYyaIlus. I1K-4
37. Co3peBannie PHK y aykapuoT: mpoIeCCHHT | CIUIACHHT. I1K-4
38. OcHOBHBIE CBOIICTBA T€HETUYECKOTO KOIA. [1IK-4
39. OCHOBHBIE JTalbl TPAHCISIIHH. I1K-4
40. OcHoBHBIE (hepMEHTHI TEHHOW WHKEHEPHUH. I1K-4
41. I'nopunnzanusa JIHK. KoHHEKTOpHBIN U peCTPUKTa3HO-JIMTa3HBIA METO/BL. I1K-8
42. TlonmumepasHasi eTHAsT PEaAKITHSL. I1IK-4
43. CexenupoBanne JJHK: xumudeckuii 1 S9H3UMATHYECKUI METOIBI. [1IK-4
44. OcHOBHBIE BEKTOPHI JUIs1 MOJIEKYJISIPHOIO KIIOHUPOBAHUSI. I1K-4
45. JlocTrKeHUs 1 NePCIeKTUBBI TeHETHYECKOW HHKEHEPHH. I1K-8
46. AonTo3 — mporpaMMHUpOBaHHas! KIIETOYHASI CMEPTh. I1K-4
47. Ilonsitue 06 ummynurere. [IpuHiun nelicTBUS UMMYHHOMN CHCTEMBI. [1IK-4
48. MexaHn3M BO3HUKHOBEHUS TYMOPAJIbHOTO MMMYHHTETA. I1K-4
49. Tc KI1. ¥ KJIETOYHBIH HIMMYHHUTET. I1K-4
50. CtpyKTypa IMMYHOIJIO0YJIMHOB. I1K-4
51. TpancmyiaHTaIMsl OPraHOB U TUCTOCOBMECTHUMOCTb. I1K-4
52. OCHOBHbIE ayTOMMMYHHBbIE 3a00JI€BaHMSI. I1K-4
53. MoHoKIoOHaNBbHBIE aHTUTeNa. VX mosryueHne u npuMeHeHue. I1K-8
54. IIpedopmusm u dnureHeTHKa. Posb sSapa B pa3BUTHH OpraHU3Ma. I1K-4
55. TorunorenTHOCTH TeHOMa. KiloHUpOBaHUE OPraHn3MOB. I1K-4
56. MonexymsipHble MEXaHU3MBI JeTepMHUHAINKN U AU PepeHInpPOBKH y MHOTOKIIE- [1K-4
TOYHOTO OpPraHu3Ma.
57. MexaHu3Mbl CTapeHHsl OpraHusma. I1K-4
58. Tpancdopmanys KIETOK U MPOLECC 0MyX0u1e00pa3oBaHusl. I1K-4
59. OHKOTeHBI ¥ AaHTHOHKOTCHEI. I1K-4
60. ITprurHBI BOSHUKHOBEHHMSI OITYXOJIEH. I1K-4
Cemectp 10

Bonpocs! 1151 yeTHOTO onpoca
A5 oneHKH copmupoBanHocTH komnerenuun IK-4, YK-1, IIK-8
Tema «3Jkonoruueckast OMOTEXHOIOT U
Kakue Bompocs! pemaer 3KoJoruueckasi OnoTexXHoNorus?
Kakoe HeratnBHoe BO3/eHiCTBHE Ha YeJIOBEKAa MOTYT OKa3blBaTh kKceHOOMOTHKM?HazoBute u oxa-
pakTepu3yiTe OCHOBHBIE MyTH OMOTpaHC(HOpMaIlU KCEHOONOTHKOB.
KakoBa oTpunatenbHast poib KCEHOOMOTUKOB /7151 9KOCHCTEMbI?
HazoBuTe 0cHOBHBIE CLIOCOOBI TOTYyYEHUS SKOJIOTUYECKH YNCTOW SHEPTUH.
Kakue nepcriekTMBHbIE METO/IbI IPEOOPA30BaHUS COJIHEUHOM SHEPTHH BbI 3HaeTe?
Kakmne Mukpo61oi10ruueckue mpouecchl MpoUCXoIsiT Py MpeBpalieHu O0MOMAacChl B SHEPTUIO?
YTo MOKET SBIATHCS ChIPhEM JUIs MOJTydyeHHst Ororasza?
[TpuBenuTe npuMepsl BO30OHOBISEMBIX HICTOYHUKOB SHEPTUH.
0. Oxapaxtepu3yiite ocHoBHbIe yTH noBbimenus KI1/1 ¢potocuntesa.
1. Kakne OMoKaTaTuTHYECKHUE CHCTEMBI MOKHO UCITOJIB30BaTh TP (OTOIU3E BOIBI?
12. KakoBa ¢pyHK1IMS 6aKTEepHOPOAONICHHA B CHCTEME KOHBEPCUU HEPTrUM OMOMacchl B BOAOPOA?
13. B yem cnienrduka morydeHust CIupTa U3 pa3iIndHbIX CHIPHEBBIX HCTOYHUKOB?
14. Kakoii Bpeq Ha OKpY>KaloOIIyl0 Cpeay MOTYT OKa3aTh IPSI3HbIE CTOYHBIE BOJIbI?
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15. OxapakTepu3yiiTe OCHOBHBIE TUIIbI 3arPsI3HEHUS IOBEPXHOCTHBIX U MOA3EMHBIX BOI.

16. B yuem cocTOUT CYITHOCTh MEXAHUYECKOT'O METO/1a OYMCTKH CTOYHBIX BOA?

17. B ueM cOCTOUT NPEUMYIIECTBO U HEAOCTATKN OMOJIOIrMUYECKOI0 METOJAa OYUCTKU CTOYHBIX
BOJI [10 CPABHEHUIO C IpPyTUMU METOAaMU?

18. YUro Takoe a’pOTEHKH U KaK B HUX MPOUCXOAUT OYHIICHHE BOJbI?

TecToBbIC 321aHMA 1JIs1 OLIEHKU (JOPMHUPOBAHHOCTH KOMIIETEHIINH
YK-1, [IK-4
Br16epuTe 01H NpaBUIbHBINA OTBET:
1. Pacmemnenune JIHK B crnenmduyeckux ydacTkax HYKICOTHAHBIX IOCIEIOBATEIBHOCTEH OCY-
HIeCTBIsICTCS (pepMEHTAMU:
a) 9K30HYyKJIea3aMHu; 0) TOMOU30MEpa3aMu; B) PECTPUKTA3aMH; T') TIOJIMMEPa3aMH; /1) PEBEPTa3aMH.
2. Metoj reHeTHYecKoi MHKEHEPUH, C TIOMOIIBI0 KOTOPOT'O OCYIIECTBIISIETCSA BBEICHUE (PparMeHTOB
JHK wnnu ux rpynn B ObICTPOPEIUIMIUPYIOIINECS TEHETUUECKUE 3JIEMEHTBI — IJIa3MU/Ibl UJIU BU-
PYChI — Ha3bIBACTCA:
a) pecrpukiuei JIHK; 6) rubpuansanueii HykJIeMHOBBIX KUCIOT; B) kinoHupoBanuem JIHK; r) ce-
kBeHupoBanueM JJHK; 1) xumMuko-pepMeHTaTUBHBIM CUHTE30M I'€Ha.
3. Meroa reHeTHYECKON HHKEHEPHUH, C MOMOIIBI0 KOTOPOTO OCYHIECTBISETCS (hparMeHTaIusl MOJie-
kyn JJHK, na3piBaercs:
a) pectpukuueii JIHK; 6) rubpunuzanueil HyKI€HMHOBBIX KUCIIOT; B) kioHupoBanueMm JIHK; r) ce-
kBeHupoBanuem JJHK; 1) xuMuko-¢pepMeHTaTUBHBIM CHHTE30M I'€Ha.
4. Meton onpeneneHus HyKJI€OTUIHBIX nocaenoBaTesnbHocTel B pparmente JIHK Ha3bpiBaercs:
a) pecrpukuuei JIHK; 6) rubpuansanueii HyKJI€HMHOBBIX KUCIOT; B) KioHupoBanueM JIHK; 1) ce-
kBeHupoBanuem JJHK; 1) xumuko-hepMeHTaTUBHBIM CHHTE30M I'eHa.
5. Mertoz, no3BONAIOMINN BRIABUTH CHEU(PUUYECKHE HYKICOTHIHbIE OCIEI0BATEILHOCTA HAa OCHOBE
UX CIIOCOOHOCTH CBS3BIBATHCS APYT C IPYTOM M0 MPUHIIUITY KOMIUIEMEHTAPHOCTH, HA3bIBACTCSI:
a) pectpukiueit JIHK; 6) rubpunuzanueil HyKI€MHOBBIX KUCIOT; B) kioHupoBanuem JIHK; r) ce-
kBeHupoBanuem JJHK; 1) xumuko-hepMeHTaTUBHBIM CHHTE30M I'eHa.

6. IlombepuTe CHHOHUM K TEPMUHY OTKUT:
a) pekoMOMHANS; 0) IeHATYpalysl; B) THOPUAM3AINS; T) KOHBIOTAIUS; 1) TTOJTMMEPH3aITHS.
7. Monexyna JIHK, cioco6Has akuentupoats uyxkepoanyto JIHK, nepenocuts ee B apyrue kieTku

Y TaM aBTOHOMHO PEIUIMIIMPOBATHCS, Ha3bIBAETCS:
a) BekTopoMm; 0) nuHkepoM; B) kinonupyemoit JIHK; r) pexombunantnoit JJHK; 1) tpanchopmu-
pyromei JTHK.

8. ABTOHOMHO PEIUIMIIUPYIONIUECS B KJIETKaX OakTepwil W ApoxoKed KomblieBas mojekyna JIHK

Ha3bIBACTCS:

a) (harom; 0) mmazMu0i; B) ha3MHI0i; T) KOCMHION; /1) BEKTOPOM.

[Tponiecc nHuMpOBaHUS KIETOK ¢ oMolIbio uykepoanbix JJHK, npusoasmuii k oOpa3oBaHuto

3pesnoro (aroBoro NOTOMCTBA, Ha3bIBAETCH:

a) TpaHCAYKIMe; 0) TpaHchopMmanmeil; B) TpaHC(heKLneil; I) TpaHCTeHe30M; 1) TPAHCIOKaIueH.

10. IIpu xknonupoBanuu reHomHor JIHK sykaprnoTudeckoil KJIeTkH 3Kcrpeccus reHOB B KJeTKax Oak-
TEpU 3aTpyIHEHA BCIIECJCTBUE!

a) OTCYTCTBUSI HYXHbIX (pepMEHTOB; 0) OTCYTCTBHS CUCTEMBI CIUIAfiCUHIa; B) HAIMYMUS PECTPUK-
Ta3, pacieruisomux sykapuotudeckyro JTHK; 1) oTcyTcTBHS 3yKapHOTHYECKHX JJIEMEHTOB; )
00JIBIION MOJIEKYISIPHON MacChl KIIOHUPYEMOro (parMeHTa.

11. ’)KuBoTHBIE U pacTeHHUs1, HECYIIHE B CBOEM I'€HOME PEKOMOMHAHTHBIHN I'eH, Ha3bIBAIOT:
a) MyTaHTaMu; 0) peKOMOMHAHTaMH; B) TPAHCT€HHBIMU; T) pereHepanTaMu; 1) THOpUIaMH
12. Mo3zauku:

a) reTepo3ucHbIe THOPUBI; 0) )KUBOTHBIE, MPOUCXOISIINE U3 OJHONW 3UTOTHI, HO UMEIOIIIE pa3-
HBIETEHOTHUIIBI; B) )KUBOTHbIE, IPOUCXOIALINE U3 PA3HBIX 3UTOT U UMEIOIINE pa3Hble T€HOTHUIIbI; I)
KEHCKHE 0cO0U, TETEPO3UTOTHBIE TI0 TeHY, CLENJICHHOMY C MTOJIOM; /1) 0COOH, F€TEepO3UTOTHBIE O
MHOTHM T'€HaM.

13. Knetku octpoBkoB JlaHTepranca CHHTE3UPYIOT:
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a) COMaTOCTaTHH; 0) COMaTOTPOINHH; B) KAJILLIUTOHUH; T') UHTEpGepoH; 1) uHcynuH. 14. IlepBas
TPaHCTE€HHAas MBIIIb COZIepIKajia reH:
a) MHCYJIMHA; 0) nHTep(epoHa; B) KaJbIIUTOHNHA; T') KA3€WHA; /1) TOPMOHA POCTA.
15. Beixoa reHHO-MH)KEHepHOTro HHTep(dhepoHa, MoIydeHHOro U3 1 1 6akTepraabHON CyClIeH3UH, Tpe-
BOCXOJMT KOJIMUYECTBO UHTEP(PEpOHa, KOTOPOE MOXKHO M3BJIeUb U3 | J1 KPOBU JIOHOpA B!
a)5 pas; 0) 50 pas; B) 500 pas; r) 5000 pa3; x) 50000 pa3.
16. Ti-mma3muga oOHapyKeHa B OaKTEPHUSIX:
a) Bacillus subtilis; 6) Escherichia coli; B) Streptomyces coelicolor; r) Agrobacteria tumefaciens;
n) Rhizobium trifolii.
17. Ti-nna3mupa, BecrpauBasich B JJHK pacTutensHO#M KIICTKH, IPUBOAUT K:
a) CHUKEHHUIO METa0O0JINYEeCKO aKTUBHOCTH KJIETKH; 0) YCHIIEHHUIO METa0OJINYECKOM aKTUBHOCTHU
KJICTKH; B) U3MEHEHUIO MeTab0IM3Ma KJIETKH; T') THOCITH KIIETKH; 1) YCUICHUI0 MUTOTHYECKON aK-
TUBHOCTH KJICTKH.
18. Nif-rensr xpomocomsl Klebsiella pneumoniae oTBeTCTBEHHA 3a:
a) CHHTE3 3allacHBIX OCJIKOB KJIETKH; 0) moBbiieHNe 3¢ (HEKTUBHOCTH Tpoliecca (POTOCUHTE3A; B)
a30TO(UKCAINIO; T') YCTOMYMBOCTh K (PUTOMATOTEHAM; 1) YCTOMYMBOCTh K a0MOTUYECKUM CTpeC-
cam.
19. K nokazaHHBIM OTPHUIIATEIBHBIM CBOMCTBaM I€HETUYECKH MOAM(DUIIMPOBAHHBIX PACTEHUH ClleAyeT
OTHECTH:
a) TOKCHYHOCTD IS JIFOJICH, CTPAJAIONINX MHIIEBON ajieprueil; 0) rOpU30HTAIBHYIO «YTEUKY»
TCHOB; B) BEPTHUKAJIbHYIO «YTEUKY» TI'€HOB; I') CHIDKEHHE HPHUPOJHOTO OHOpa3zHOoOOpas3us; 1)
YCTOMUYMBOCTH K aHTHOMOTHKAM Jfofe, ynorpeosronux ['MP.

TecToBble 3a1aHMA 1JI51 OLlEHKU (JOPMUPOBAHHOCTH KOMIIETEHIMHU
YK-1, [IK-8
Br16epuTe 01H NpaBUIbHBINA OTBET.
1.0OcHoBHBIM nIOTpeOUTETIEM (PEPMEHTOB SBIISAECTCS MTPOMBIIIIICHHOCTb:
a) TeKCTUJIbHAS; 0) EIUTI010300yMaXkHasT; B) MEITUIIMHCKAS; T') MHUIIEBAs;
1) XUMHYECKasl.
2. OcHoBHas 9acTh (pepMEHTOB, MTOCTYMAIOUIAst HA MUPOBOW PBIHOK, IIPUXOAUTCS HA JIOJIIO:
a) ruzponas; 0) moiauMepas; B) JIUras; r) usoMepas; 1) Juas.

3. TexHomorus 1IacTenHOOOPA30BAHUS UCTIONB3YETCS JUIS:

a) OuotpaHchopMalii KCEHOOMOTUKOB; 0) OYMCTKU CTOYHBIX BOJ; B) IMOJIYYEHHUS TPAHCTEHHBIX
PacTeHMIA; I') BbIACIEHUS M OYMCTKU (PEPMEHTOB; /1) OJIYyYEHHUs] aHTUOMOTHKOB.

4. ®epMeHTHI — aMUJIa3y U JUMA3y — UCTIONB3YIOT MPH JICYSHUH 3a00IeBaHHIA:

a) CepJIeYHO-COCYIUCTON CUCTEMBI; 0) BEpXHMX JIbIXaTEIbHBIX MYyTEH; B) JKENyI0YHO-KUIIEYHOTO
TpaKkTa U MEYEeHH; T') paCTBOPEHUS TPOMOOB B KPOBEHOCHBIX COCY/IaX;
1) 3]I0Ka4€CTBEHHBIX HOBOOOPa30BaHU.

5. Metoa, OCHOBaHHBIN Ha CIIOCOOHOCTH (PEPMEHTOB M3 CMECH PA3JIMYHBIX OCJIKOB CBS3BIBATh OIpeE-
JIeJIEHHBIE JIUTaH/Ibl, HA3bIBACTCS:

a) OCaXJCHHEM OPTaHWYECKUMHU pacTBOpPHUTENsIMU; 0) (unpTpannell Ha MOJEKYISPHBIX CHUTaX; B)
MOHOOOMEHHOI XpoMaTorpadueil; r) appuHHON Xpomarorpaduei;
1) U303JIEKTPOPOKYCUPOBAHUEM.

6. ®DepMeHTHI, ICKYCCTBEHHO CBSI3aHHBIC C HEPACTBOPHUMBIMH HOCHUTEISIMH, HO COXPAHSIONINE CBOU
KaTaJINTUYECKUE CBOMCTBA, HA3bIBAIOTCS:

a) m3odepmMeHTamMu; 0) MmIacTenHaMH, B) HIMMOOUIIN30BaHHBIMH (DEpMEHTaMHU;
') MyJIbTUIH3UMHBIM KOMILIEKCOM; 1) ap(UHHBIMU COPOSCHTAMH.

7. Meton mmmoOuIM3anuu (pepMEeHTOB, MPU KOTOPOM OEJIKOBasi MOJEKyJIa yAepKUBAaeTCS Ha TO-
BEPXHOCTH HOCHUTENS 32 CUET EKTPOCTATUUYECKHUX, THAPOPOOHBIX, JUCTIEPCUOHHBIX B3aHMMOJEH-
CTBHI U BOJOPOJIHBIX CBA3EH, HA3bIBACTCS:

a) ajgcopOuueii; 0) BKIFOUEHUEM B Tellb; B) MHKAICYJIUPOBAHUEM; T') BKIIFOUEHUEM B JIUIIOCOMBI; 1)
XUMHYECKUM METOJIOM.
8. NmmoOmin3anus GepMEeHTOB B refisiX UMEeT CIeIYIOLNi He0CTaTOK:



10.

11.

12.

13.

14.

15.

a) HEBBICOKAsl MPOYHOCTH CBA3BIBAHUS (DepMeHTa ¢ HocuTeneM; 0) 3arps3HeHue MPOAYKTOB peak-
L[MU; B) HEBO3MOXKHOCTb OCYIIIECTBIISITh MPEBPAILIEHUS] BEICOKOMOJIEKYJIPHBIX CyOCTpaTOB; I') He-
BO3MOKHOCTbh MCIIOJIb30BAHUSI BOJIOHEPACTBOPUMBIX CyOCTpPATOB; 1) JOPOTOBH3HA U CIIOKHOCTh
UCIOJIb30BaHUS.

Henocrarok MeTo/1a MUKPOKAINCYJINPOBAHUS:

a) HEeBBICOKAas MPOYHOCTH CBS3bIBAaHUS (pepMeHTa ¢ HOocuTeseM; 0) 3arps3HeHHe MPOJYKTOB peak-
IIUH; B) HEBO3MOXXHOCTH OCYILECTBIISATH MTPEBPAILEHUSI BEICOKOMOJIEKYIISIPHBIX CyOCTpaTOB; I') He-
BO3MOXXHOCTh HCIIOJIb30BaHMs BOJOHEPACTBOPUMBIX CyOCTPaTOB; J[) JOPOTOBU3HA U CIIOKHOCTD
MCTIOJIb30BAHUSI.

HckyccTBeHHas aHANUTUYECKas! CUCTEMA, coJieprKaliasi UMMOOUIN30BaHHbIE (DEPMEHTHI U KIIETKH,
U TpeAHa3HAaYeHHas JJI1 aBTOMATHYECKOTO NETEKTHPOBAHUS MPOIYKTOB SH3UMATUYECKOTO Ipe-
BpallleHHUs, HA3bIBACTCS:

a) OmonHIMKAaTOpOM; 0) OroceHCOpPOM; B) (hEPMEHTEPOM; T') AaHATTU3ATOPOM;

1) OMOJETEKTOPOM.

Metox reHeTHYecKOi MHKEHEPUH, C TIOMOIIBI0 KOTOPOTO OCYILIECTBIISICTCS BBEICHUE (hparMeHTOB
JIHK wnu ux rpynn B ObICTPOPETLTUIUPYIONINECS TeHETHUECKHUE JIEMEHThI — IUIa3MUIbl WK BU-
PYCBI — Ha3bIBACTCS:

a) pecrpukuueii JIHK; 6) rubpuansanueii HyKI€MHOBBIX KUCIOT; B) KionuposanueM JIHK; r) ce-
kBeHupoBanuem JJHK; 1) xuMuko-pepMeHTaTUBHBIM CUHTE30M I'€Ha.

MeTo reHeTH4YeCcKOl WHKEHEPUH, C TOMOIIBI0 KOTOPOTo OCYIIEeCTBIsAETCs (parMeHTaIus MoJie-
kyn JIHK, Ha3siBaercs:

a) pecrpukuueii JIHK; 6) rubpunnsanueii HyKJI€HHOBBIX KUCIOT; B) kionupoanueM JIHK; 1) ce-
kBeHupoBanueM JJHK; 1) xuMuko-pepMeHTaTUBHBIM CUHTE30M I'€Ha.

MeTon onpeneneHus HyKJICOTUIHBIX TocaeaoBarenbHocTelt B pparmente [JHK HazbiBaeTcs:

a) pecrpukuueii JIHK; 6) rubpunu3zanmeit HyKJICMHOBBIX KUCIOT; B) KiioHupoBanuem JIHK; r) ce-
kBeHupoBanuem JJHK; n) xumuko-hepMeHTaTUBHBIM CHHTE30M T'eHa.

MeTo, TO3BOJISIONINI BRISIBUTH CIIEIU(PUYECKUE HYKICOTHIHBIE MTOCIET0BATEILHOCTH HA OCHOBE
UX CIIOCOOHOCTHU CBSA3BIBATHCS APYT C IPYTrOM I10 IPUHIUITY KOMIIJIEMEHTapPHOCTH, HAa3bIBACTCS:

a) pecrpukuueii JIHK; 6) rubpunu3zaimeii HyKJICHHOBBIX KUCIIOT; B) KioHupoBanueMm JIHK; r) ce-
kBeHupoBanuem JJHK; 1) xumMuko-hepMeHTaTUBHBIM CHHTE30M T'€Ha.

[TonGepuTe CHHOHUM K TEPMUHY «OTKHUT:

a) pekoMOHHAaIMs; 0) AeHATYpalHs; B) THOPHUIM3AIHS; T) KOHBIOTAIUSL; /) TOJTMMEPH3aLIHsL.

IIpumep 3ama4 A oeHKH (POPMHUPOBAHHOCTH KOMIICTCHIIMH
YK-1, I1IK-4, TIK-8
OrmpenenuTe y KaKuX 4acTUYHBIX qUIUionoB E. coli uaer nHaynnOenbHbIi, a y KaKux KOHCTUTY-
TUBHBIN CHHTE3 [-TajakTo3uaassl U B-nepmeassl, rae |- ren-perymnsrop, O — oneparop, P — npo-
MOTOp, Z — CTPYKTYpPHBIH IeH B-rasiakto3uaassl, Y — CTPYKTYPHBIM reH [-iepMeassl:

1)IPOZY;Z)IPOZY;g)IPOZY;4)IPOZY;5)IPOZY;
I"PT0°Z7Y" I"PT0"Z7Y" I"P*0"Z7Y" I"P*0"Z7Y" I"P*0"Z°Y"
6) I"PTO"Z7Y .
I"PT0°Z°Y "~

[Iponsonuia myTtanus B KOOUPYIOLIEH 110CIEN0BATEILHOCTH
5-CAG AAT ACCTGATTG ATA GCA -3'-

MyTaHTHas 0CIEN0BATENBHOCTh UMEET BUI:

5'- CAG AAT ACT GAT TGA TAG CA -3

OHpC,Z[C.HI/ITe XapaKTCp MyTallu U KaKUM HOCIICACTBUAM OHA MOKCT IPHUBCCTU

3.

HopwmanbHas amiens reHa cOAepUT 2 caiiTa y3HaBaHMs JUIsl pECTPUKTa3bl R, paccTosiHre Mexay
KOTOPBIMH cocTaBisieT 4 k0. MyTaHTHas ajuieib BO3HUKIIA B pe3yabTaTe 3aMEHbI Tapbl OCHOBAHUH,
MpUBEALIEH K MOSBIECHUIO JOMOJHUTEIBHOIO caifTa pecTpukuuu.Onpenenure reHoTUI NaueHTa
10 PUBEJECHHOMY PE3YJIbTAaTy PECTPUKIIMOHHOTO aHAJIN3a!



©CoNoO~WNE

e 4 x0

2.5kx0

1.5x6

Monexynspnas macca JJHK 6akrepuodara T2 pasna 130-10° Jla. T'onosxka ¢ara umeer pasmep 100
HM. CymuTas, 4TO MOJIEKYJsipHas Macca OJHOM maphl ocHOBaHWU paBHa 600, onpenenurte JIMHY
JTHK ¢ara T2 u cpaBHHUTE ee C pa3MepoM roJIOBKH (hara.

PHK, Bsinenennas uz BTM, conepxut 20% uuto3na. MoKHO paccuuTaTh MPOLIEHTHOE COJIepHKa-
Hue agenuHa B dtoit PHK?

Ecnu BupycHas yacTuila iMeeT ABYXHUTYATYyI0 KojbleByro mosekyny JJHK pasmepom 200 Thicsiy
Map HYKJIEOTHJOB, TO CKOJIbKO HYKJICOTHUJIOB HAXOAMUTCS B 3TOW MoJiekysne? CKOIbKO IMOJHBIX
BUTKOB npuxoautcs Ha 3Ty monekyny JIHK? Ckonbko atomoB ocopa conepkurcs B KaxkI0u
u3 Huteit JJHK?

IIpumep 3a5anuii KOHTPOJILHOI PadOTHI 1Jis1 OLleHKH (JOPMUPOBAHHOCTH KOMIIETEHIIUH
YK-1
OcHOBHBIE MCTO/bI, UCITOJIB3YEMBIC B OHMOTEXHOJIOTHH.
OcHOBHBIE METOABI, UCIOIb3YEMbIE 11 TIoaydeHuss ' MO
Kpuocoxpanenne opraHusmos.
XapakTepucTUKa MepBUYHBIX META00IUTOB.
['enernueckunii MaTepranl U MEXaHU3M PEIIMKALIMA BUPYCOB.
YTO0 N0JI0KEHO B OCHOBY HOMEHKJIATYPBl PECTPUKTA3?
@depMeHThI, IPUMEHSEMbIE B TMarHOCTUKHU U JJIS JIEYEHUsI 3a00JI€BaHUI.
CymHocTh npo6eMsl «0uoIoruuecKast 0e301acHOCTbY.
OCHOBHBIE 3TaNbl OYUCTKU CTOYHBIX BOI.

10 MecTo GHOTEXHOJIOTUH B BOIPOCAX OMOJIOTHUECKOM Oe30MMacHOCTH.

©OoNo A

IIpumep 3a5aHuii KOHTPOJILHOI PA0OTHI 1JIsl OEHKH (JOPMUPOBAHHOCTH KOMIIETCHIIUH

K-4
Komnakrtuzamus IHK u cTpykTypa XpomaTHHa y 3yKapuoT.
+AC =7+
Kakoit y yactuunoro auruionaa E. coli ———= wunér cunte3 B-ramakto3uaasbl (MHAYIHOETb-
J70"Z"

HBIA MJIM KOHCTUTYTHBHBIN), rae Y — reH-perynsrop, O — omneparop, Z — CTPYKTYpHBI reH -

rajlakTO31/1a3bl.

@parment monekynsl JJHK coctout u3 6000 HykneotunoB. Onpenenure JJIMHY JaHHOTO (par-
menTa J{HK.

bruoduneTp 1 ero npuMeHeHue.

NmmoOunn3oBanHbie (hepMEHTHI.

depMeHThI, TpUMeHsieMble Ui co3anus pekomOuHanTHoi JTHK.

OCHOBHBIE TUITBI KAJUTYCHBIX TKaHEH.

Ponb aykCMHOB M IUTOKMHUHOB IIPH KaJITyCOTE€HE3E.

MuxkpoOuonornueckuit cuHTe3 Bio.

10 I'opmoOHOHE3aBHCUMOCTD
11. BekTopsl, pUMEHsIEMbIE IS CO3/IaHUsI TPAHCTEHHBIX OPTaHU3MOB.
12. bruoTexHONIOrnYecKkuii cnocod MoIy4eHus: COMaTOCTaTHHA.

IIpumepHbIe TEMbI HCCAECA0BATENbCKUX 3aJaHUM

CocraBbTe keiic «IIpon3BoaCTBO OHOTEXHOJIOTMYECKOTr0 MPOAYKTay MO IUIAHY:



1. Bribepute OMOTEXHOJIOTUUYECKUN MTPOAYKT M3 OJHOW OTpAcH MPOMBIIUIEHHOCTH: HUILEBON, CeNb-

CKOXO3SIHCTBEHHOM, XMUMHUYECKOM, SHEPTE€TUUECKOM.

2. PaccMoTpuTEe OCHOBHBIE STambl €r0 MPOW3BOACTBA (TMOATOTOBHTEIBHBIM, OCHOBHOW W 3aKITFOYH-

TEJbHBIN ATAIbI).

3. Ompenenure BUABI MUKPOOPTaHU3MOB, YUaCTBYIOIINE B OMOTEXHOJOTUYECKOM MPOU3BOJICTBE, Ka-

Kre OMOXMMHUYECKHUE IIPOIECChl OHU OCYIICCTBIIAIOT.

4. Kakoe 000pya0BaHNE U YCIOBHSI HEOOXOAUMBI JUIsl IPOU3BOACTBA IIPOIYKTA.
5. Ucnonb3ys marepuan kelcoB «IIpon3BoACTBO OHOTEXHOJOTMYECKOrO MPOAYKTa» 3alOJIHUTE Ta0-
JHLy:
OO6nacte NpUMEHEHHUS HasBanue depmenta Uctounuku pep- OcHOBHbIE KaTaJIUTH-
MEHTa YeCKHE IPOLECCHI
XneboneueHue
Bunonenue
[TuBoBapeHne

CnupTroBas np-Tb

besankarosbHas Np-Tb

KoHcepBHas np-Tb

MouJiouHas p-Th

KosxeBennas np-Tb

BritoBasg xumng

Menuiaa

6. CocTaBbTe KOHTPOJIbHBIC BOIIPOCHI, TCCTHI U IMIPEC3CHTAIUIO 110 TCMC Keica

Tembl MyJIbTUMeIMAHBIX NPe3eHTaNuil U pedgepaTos
1Jis1 oueHKHU cpopmupoBanHocTu komnerenunu YK-1, UITIK-8

OcHOBHbIE HaIpaBJIEHUs Pa3BUTHS OMOTEXHOJIOTUH
Bupycsl kak 00b€KT OMOTEXHOJIOTUI

bakrepun kak 00BEKT OMOTEXHOJIOTUU

Bonopocnn kak 00beKT OMOTEXHOIOTHU
JInmaifHUKN Kak 0OBEKT OMOTEXHOJIOTUU

I'pubbI Kak 0OBEKT OMOTEXHOJIOTUU

PacTteHus kak 00bEKT OMOTEXHOJIOTUU

XKuBoTHBIE KaK 0OBEKT OMOTEXHOJIOTUU

RoOoo~NoGO~LNE

0. MeaumHCKas TEHOMUKA

11. I'enHas MHXEHEPHs — ONTACEHUS M HAJEK bl

12. 'enom 4enoBeKa U MOJIEKYIISIpHAs] MEUIIMHA

13. «I'eHoM yenoBekay - rpaHAMO3HBIA TPOoeKT XX BeKa
14. JIHK — nuarHocTrka HacjaeICTBEHHBIX O0JIe3HEH
15. KnnoHupoBaHue: «3a» U «IPOTHUB»

16. bu¢mrekce Ha TpsKe

17. I'pymu Ha BepOe

18. Pucku reHHON WH)KEHEPHH

19. OBeuku [onnu — npumep A MOAPAKAHUS?

20. [epBbIil TeHHBII HHXEHEP — MIPHPOJIA

21. ®anTacTHUECcKas 300JI0TUs

22. Bpewms xumep

23. TpaHCTreHHbIE TEXHOJIOTHHU: J)KUH Ha cBoOoae?

24. BUOTEeXHOJOTHIECKHH MPOIIecC MPOU3BOICTBA ChIpa
25. buoTexHOI0rMYECKHil MpoIiecc MPOM3BOICTBA BUHA
26. BuoTexXHOJOTrHIeCKHit MpoIiece MPOU3BOICTBA ITHBA
27. BUOTEXHOJIOTMUYECKUH MTpoIiecc MPOU3BOJICTBA COKA
28. XneboreueHne

Cuctema uHTepdepoHa B 3aIIUTE OPraHU3Ma OT BUPYCHON MH(EKIINU




29. BUOTEXHOJIOTMYECKUH MTpOIlecC TPOU3BOICTBA MOIOIINX CPEICTB
30. AMHUHOKHCIIOTBI: IIPOU3BOJICTBO U IPUMEHEHHUE

31. AHTHOMOTHKHU: IPOU3BOJCTBO M IPUMEHEHHE

32. BuraMuHBI: IPOU3BOJCTBO M TPHUMEHEHHE

33. OpranuuecKue KUCIOThI: MPOU3BOICTBO U IPUMEHEHUE

34. ANKaJIOu]Ibl: TPOU3BOJICTBO U TIPUMEHECHUE

35. I'ubepeTuHbL: MPOU3BOJICTBO U IPUMECHEHHE

36. KprocoxpaHeHue U €ro OCHOBBI

37. Kpuobanku

CHHUCOK OCHOBHBIX TEPMHHOB (1151 TEPMHHOJIOTHYECKOT0 THKTAHTA) JJIsl OEHKHU c(hopMu-
poBanHocTH komnetenunu IK-4, ITK-8

Pemnpeccusi, KOHCTUTYTUBHBIC U aJalTHUBHBIE (EPMEHTHI, ayKCOTPod, MPoToTpod, 3 derTop
(axkTUBaTOp, MHTUOWUTOP), OMEpPOH, MpomMoTOop, omepatop, BAK, mAM®, cTpyKTypHBIH T€H, TI'€H-
perynstop, PHK-nonmumepasa, B-ranakro3ugasa, rajakTo3uanepMeasa, aleTuwirpancdepasa, antuono-
TUK, (UTOHIMIBI, JaKTamasa, Mpoyidepanus, Taprer, UMMOOWIM30BaHHBIH (GEepMEHT, KOPEepMEeHT,
OmoceHcop, IIaCTeHH, aurany, agduHHas xpoMmarorpadus, OHOCECHCOP, OMOCETICKTOp, TPaHCABIOCED,
ouounn, pekomObuHantHas J[HK, Bektop, EMKOCTh BekTOpa, miiasmuiaa, dar, kocmMuaa. dazMuaa pe-
crpukius, kionupoanue JTHK, rudbpuanzanus JJTHK (in vitro, in situ), cekBenupoBanue, OnOIHOTEKA
(6ank) renomuoit JIHK, x/IHK, pecrpukraza, u3omumepasza, ¢parment KiieHoBa, HUK-TpaHCIAIIMS,
JUTUPOBAaHUE, JIMHKEpP, JeHATypalusl, peHaTypauus, oTkur, ououurn, onorrunr, JJHK-30u1, npaiimep,
amruTH(UKaIKs, PEIUIMKOH, aMILTHKOH, TpaHchopMalius, TpancheKIus, TpaHCIo30H, IN Vitro, in vivo,
in situ, reaeruueckas kooumsanus, T-IHK, vir-odiacrts, Ori-o6macts, tra-o01acts, OnHapHas ccrema,
repOuIM/, WHCEKTHIUI, YHIOTOKCHH, OCMOIPOTEKTOPbI, METAJUIOTHOHEHH, HUTpOreHasa, Nif-reHsi,
JIHK-BakumHa, XUMEpHBIN OpraHu3M, OJIACTOLUT, TPAHC(HEKIUS, TeHHBI HOKAYT.

KoHTponbHbIe BOPOCHI AJIsl IPOMEXKYTOUHOM aTTecTaluu (K SK3aMEHY)

Kog

¢popmupye-

Bonpoc MOl KOMIIe-

TeHUHUH (MH-

AMKATOPA)
1. Tlpeamer u 3a1a4u GMOTEXHOJIOTHH. I1K-8
2. T'maBHBIE TEpCTIEKTHBHI OMOTEXHOJIOTHH. YK-1
3. CIpoenne MpoKapHOTHYECKOH KIIETKH. 11K-4
4. Pa3mHOXeHHE 1 METa0O0JI3M OaKTEpHIA. 1K-4
5. Bupycsl. Crpoenre. PasmMHOerne. Mcrons30BaHne BUPYCHBIX dacTHIl B 6rotexHono- | 1IK-4

TUHL.

6. IIpom3BoacTBO KOPMOBOTO OeEJKa. 11K-4
7. TIpon3BOACTBO MUIIEBOTO OEIKa. [1K-4
8. OCHOBHBIE THIIBI IETPAIAIIN KCEHOOMOTHUKOB. 11K-4
9. buotexHonorHs Mpeodpa3oBaHUs COTHEYHON SHEPTHH. 11K-4
10. TTonyuenne 6uorasa. 11IK-4
11. buoTexHoNorus yTUIN3aluu TBEPABIX OTXOJIOB. 11K-4
12. broouncTKa ra3oBO3IyIIHBIX BEIOPOCOB. 11K-4
13. buonorudyeckuii METOJ OYUCTKU CTOYHBIX BOJL. 11K-4
14. OcHOBHEIE MEXaHHM3MbI PEIyIMPOBAHNS KIETOYHOT0 MeTabonm3ma y npokapuor. | 11K-4
15. OcHOBHBIE METO/IbI MPOMBIIIJIEHHOTO MPOM3BOJICTBA aMUHOKHCIIOT. 11IK-4
16. [TpombITIIICHHBIE METO B! IOJTYYECHUSI aHTHOMOTHKOB. [1K-4




17. TlpompbInIEHHOE TPOU3BOJCTBO HEKOTOPHIX BUTAMHHOB. 11K-4

18. OcHOBHBIE OMOTEXHOJOTHUYECKUE METOBI MPON3BOJICTBA (DEPMEHTOB. I1K-4

19. OcHOBHBIE METOIbI UMMOOUITU3AITN (PEPMEHTOB. [11K-4

20. BHOTEXHOIOTHYECKOE HCIOJIb30BAHHE NMMOOHITH30BaHHEIX (pepmenToB i kietok. | [IK-4

21. 'eHoguarHocTuka. I1K-4

22. 'eHeTnyecKas Teparnms. 1IK-4

23. I'eHHBII HOKAYT. I11K-4

24. JlocTuKeHUsl TeHETUYECKOW NHKEHEPUHU KUBOTHBIX. I1K-8

25. OCHOBHBIE TEXHOJIOTUH KIIOHUPOBAHUE OPTaHU3MOB. [1K-4

26. JlocTyKeHUs TeHETHYECKON MHKEHEPHH PaCTeHUN 1IK-8

27. ' eHHO-WH)XEHEPHBII CHHTE3 COMATOTPOITMHA. 1K-4

28. ' eHHO-WH)KEHEPHBII CUHTE3 WHCYIIHMHA. 1K-4

29. 'eHHO-WH)KEHEPHBII CUHTE3 WHCYIIHMHA. 11K-8

30. 'eHHO-UH)KEHEPHBII CUHTE3 HHTEPPEPOHA. [11K-4

31. Tlony4yeHue TpaHCTEHHBIX MTPOKAPHUOT. 11IK-4

32. Tlony4yeHne TpaHCTEHHBIX )KUBOTHBIX. 11IK-4

33. [loryueHne TpaHCTEHHBIX PACTEHU. I1K-4

34. JlenmddepeHImpoBKa KIeTOK — OCHOBA (h)OPMHUPOBAHHS KJIETOUHBIX KyIbTyp pac-| [IK-4

TEHUM.

35. Tumbl KyabTyp KJIETOK U TKaHEH. 11IK-4

36. XapaKkTeprCcTHKa KaJUTyCHBIX KIIETOK. 1K-4

37. Mopdorenes KaJUTyCHBIX KJIETOK. 11K-4

38. [IpuMeHeHne U30IMPOBAHHBIX MPOTOIJIACTOB B OMOTEXHOJIOTHH. 11K-8

39. Knerounas nH»eHepus Ha COBPEMEHHOM JTarle. 11IK-4

40. HanoOMOTEXHOJIOTUY B MEIUIIUHE K OHOJIOTHH. [K-4

41. KpnocoxpaHeHHE U €r0 OCHOBBI. 11K-8

42. KnoHaapHOE€ MUKPOPA3MHOKCHHE PACTCHUN U €T0 MPAKTUICCKOE TPUMEHCHHE. 11K-4

43. ComaTnueckuii SMOpUOTEHES. ITK-4

44. OcHOBHBIC METOJIBI IN VItr0 B CEeNEKIINU paCTCHHUI. T1K-4

45. Kneto4yHast MH)K€HEpHsI ’KUBOTHBIX. I1K-8

46. buocencepsl. I1K-4

47. buouursl. I1K-4

48. Bo3MOKHBIE PUCKH, CBS3aHHBIE C MCITOJIb30BAHHEM HAaHOOMOTEXHOJIOTHH. I1K-4

6. YueOHO-MeTOAMUECKOE M HH(POPMAINMOHHOE 0DecTieYyeHne TUCIHIIHHbI
a) OCHOBHAas JUTepaTypa:

1. BaxenoBa M.A., Ky3nemoBa T.A. OCHOBBI MOJEKYISIpHOW Ouosioruu. Teopuss U TpaKTUKA
[DnexkTpoHHBI pecypc] : yueOHoe mocobme / U.A. baxenoBa, T.A. Ky3nemoBa. — CaHkT-
[TerepOypr : Jlanb, 2018. — 140 c. — // OBC Jlanp [DneKTpoHHBIN pecypc]. — Anpec mocTyma:
https://e.lanbook.com/book/99204.

2. MonekynspHas 6uosiorusi [DIeKTpOHHBINH pecypc] : yuebHoe mocodue / O.B. Kpurep, C.A. Cy-
xux, babuu O.0., 3umuna M.U., Jpmtok JI.C. — Kemeposo : KemI'V, 2017. — 93 ¢. — // OBC
Jlanb [DnexkTpoHHsI pecypc]. — Anpec nocryma: https://e.lanbook.com/book/103922.

3.  Cumopckas B.A. Meroauueckue peKOMEHAAIMUIIO OCBOCHHUIO ITUCIHMIUIUHBI «BBenenue B

ounorexnonoruto» / B.A. Cunopckas — Apzamac: Ap3zamacckuit pumman HHI'Y, 2018. — 46 c.


https://e.lanbook.com/book/99204
https://e.lanbook.com/book/103922

4. Yeunna O.H O6murast bnorexnomnorus: yued. mocooue st By30B / O.H. Ueunna — 2 uzga., nmepe-
pab. u gom. — M: FOpaiit, 2019- 231c. — // OBC HOpaiit [DnekTpoHHBIN pecypc]. — Aapec no-
cryma: WWW.urait.ru/viewer/obschaya-biotehnoloqgiya-424757#page/3

0) 10MOJTHUTEJIbHAS JIUTEepaTypa:

Biotechnology (buotexnomnorus) [ 3neKTpoHHBIN pecypc]: yueOHO-METOIuYECKOE Tocooue /
Psab6xoga I'.B. — Kazanb: U3narenscteo KHUTY, 2012. — 152 ¢. — // DBC «KoHCynbTaHT
cryaenTa» [DIeKTpoHHbBIN pecypc]. — Axpec gocTyma:
http://www.studentlibrary.ru/book/ISBN9785788213279.html

Ky3nernor, B.B. MonekynsipHo-reHeTHYeCKHEe W OMOXMMHUYECKHE METOJBl B COBPEMEHHOM
Ouosioruu pacteHui [DneKTpoHHbIH pecypc] : yued. mocobue / B.B. Kysnenos, B.B. Ky3nernos,
I'.A. PomanoB. — Mocksa: UznatensctBo "Jlabopatopus 3uanmii”, 2015. — 498 c¢. — // DBC Jlaub
[DnexTponHBIH pecypc]. — Aapec mocryma: https://e.lanbook.com/book/66252

Harnsigaas OM0TeXHOJIOTHs M TeHeTUYEeCKasi HHKeHepus [ DnekTpoHHbIi pecype] / P. Ilmu;
nep. ¢ HeM. — 2-¢ u3f. (31.). — M.: BUHOM, 2015. — 327 c. — // 9BC «KoHCYIbTaHT CTYJCHTa»
[DnekTpoHHBIN pecypc]. — Agpec JocTyma:
http://www.studentlibrary.ru/book/ISBN9785996324071.html

Camas rnaBHasg Mosiekyna: Ot crpykrypsl JJHK k 6nomenunune XXI Beka [DneKTpOHHBIN pe-
cypc] / @pank-Kameneukuit M. — M.: Ansniuna HoH-¢ukiH, 2017. — 336 ¢ // OBC «Koucynb-
TaHT CTyZICHTa» [D5eKTpOHHBIT pecypc]. - Anpec JIOCTyMa:
http://www.studentlibrary.ru/book/ISBN9785916716481.html

Cmionsie, B.I1. OcHoBbl OuotrexHosoruu. HayuHnble OCHOBbI OMOTEXHOJIOTHH: yueOHOE nocodue
[DnexTpoHHbIi pecypce] : yueb. mocobue / B.II. Chionse, E.A. Ilnomko. — DnekTpoH. JaH. —
Cankr-IlerepOypr: CITOIJITY, 2012. — 112 ¢. — // OBC Jlaus [DnexkrponHbiii pecypc]. — Aapec
nocryma: https://e.lanbook.com/book/45315

[neiikun, A.I'. Benenue B ouotexnosoruto. [Dnekrponnsiii pecypc] / A.I'. Hlnevikun, H.T.
XKunmuuckas. — Duektpod. madH. — CII6: HUY UTMO, 2013. — 95 c. — /[ DBC Jlaup
[DnexTpoHHBIH pecypc]. — Aapec mocrtyma: http://e.lanbook.com/book/70820
®dapmarneBTudeckas OuorexHonorus [Dnekrponnsiii pecypc] / OpexoB C.H. - M. : I'DOTAP-
Menua, 2013. — 384 c. // OBC «KoHCynpTaHT cTyAeHTa» [DIEKTpOHHBIA pecypc]. — Anapec
nocrymna: http://www.studentlibrary.ru/book/ISBN9785970424995.html

B) nporpamMMHoe odecniedenue u HTepHer-pecypcebl:

JIutieH3MOHHOE TIporpaMMHoe obecrieueHue: Oneparonnas cuctema Windows.
JlunensuonHoe nmporpammuoe obecneuenue: Microsoft Office.

Ilpogpeccuonanvnvie 6azpl OanHbIX U UHPOPMAYUOHHBIE CHPABOUHDBLE CUCH EMBL

Poccuiickuit unaexc nayynoro nuruposanus (PWUHLI), nnatdopma Elibrary: HanmonanpHas uH-
(bopmarnroHHO-aHaTUTHYeCKas cucrema. Anpec mocryna: http://elibrary.ru/project_risc.asp
I'APAHT. WudopMannoHHO-TIpaBOBOM moOpTan [DIEKTPOHHBIM pecypcl.— Anpec pocryma:
http://www.garant.ru

C60000H0 pacnpocmpanaemoe npozpammuoe obecneuenue:

. mporpammuoe obecrieuenue LibreOffice;

. IporpaMMHOe obecrnieuenue Yandex Browser;

. mporpammHoe obecnieuenne «Koncynprantllntocy;
. mporpammHoe obecnieuenue Paint.NET;

A WDN B

Dnekmpounvie OudIUOMEUHBIE CUCHEMbL U OUOIUOM EKU:


http://www.urait.ru/viewer/obschaya-biotehnologiya-424757#page/3
http://www.studentlibrary.ru/book/ISBN9785788213279.html
https://e.lanbook.com/book/66252
http://www.studentlibrary.ru/book/ISBN9785996324071.html
http://www.studentlibrary.ru/book/ISBN9785916716481.html
https://e.lanbook.com/book/45315
http://e.lanbook.com/book/70820
http://www.studentlibrary.ru/book/ISBN9785970424995.html
http://elibrary.ru/project_risc.asp
file:///D:/3++/Downloads/www.garant.ru

1. DnekrponHas oubmmoTeunas cucrema "Jlanp" https://e.lanbook.com/

2. DnektponHas oubmunoreunas cucrema "Koncynsrant crymenta http://www.studentlibrary.ru/

3. DnekTpoHHas bubimoreuHas cucrema "FOpait" http://www.urait.ru/

4. DnexktpoHHas oubnunoreuHas cucrema "Znanium" http://znanium.com/

5. DnekTpoHHO-OMOIMOTeYHas cucTeMa Y HuBepcurteTckas oudmuorexka ONLINE http://biblioclub.ru/

6. dynngamenrtanpHas oubnmoreka HHI'Y wwwe.lib.unn.ru/

7. Caiit bubmamnorexku Ap3amacckoro puimmana HHI'Y. — Anpec nocryna: http://lib.arz.unn.ru/

8. Pecypc «MaccoBble OTKPBITHIE OHJIAWH-KYpchl Hrkeropoackoro yausepcurera uM. H.H. Jlo6a-
gyeBckoro» https://mooc.unn.ru/

9. llopran «CoBpemenHass 1udpoBass oOpa3oBaTenbHass cpena Poccwmiickoit  Deneparumy

https://online.edu.ru/public/promo

7. MaTtepuaibHO-TEXHUYECKOE O0ecnieyeHne TUCUUIITHHBI (MOTYJIA)

[TomemeHust mpeacTaBisiioT co0OW ydeOHble ayIUTOPUU JUIsI MPOBEACHHS Y4eOHBIX 3aHSTHUMH,
MIPETyCMOTPEHHBIX TIPOTPaMMOI, OCHAIIICHHBIE 000PYI0BaHNEM U TEXHUYSCKUMH CPEIICTBAMU 00yde-
Hus: (HOyTOYyK, MpOoeKTop, 3kpaH) [loMerieHus A caMOCTOATEIbHOW paboThl 00YYaroIIUXCsl OCHa-
IIEHBI KOMIBIOTEPHON TEXHUKOW C BO3MOXXHOCTBIO MOAKIIOYEHHUSI K ceTu MuTepHeT u obecrneueHbl
JOCTYIIOM B 3JIEKTPOHHYIO HH(OpMalmoHHo-00pa3oBaTensuyto cpeny HHI'Y.


https://e.lanbook.com/
http://www.studentlibrary.ru/
http://www.urait.ru/ebs
http://znanium.com/
http://biblioclub.ru/
http://www.lib.unn.ru/
http://lib.arz.unn.ru/
https://mooc.unn.ru/
https://online.edu.ru/public/promo

[Mporpamma muctmmarHbl MoseKkyssipHas OMOJIOTHST U OMOTEXHOJIOTHSI COCTaBJICHA B COOTBET-
creun ¢ @I'OC BO no nanpasienuto noaroroBku 44.03.05 INenarornyeckoe obpazoBanue (C AByMs
npouIIMU MOATOTOBKH) (YpoBeHb OakanaBpuata) (mpuka3 MunoOpHayku Poccun ot 22.02.2018 r.
Nel25)

ABTOpP(BI):
K.0.H., JOLIEHT Cunopckas B.A.

PenienseHT (b1):

K.I.H., IOIeHT Ka¢. Ouonoruu, reorpaduun

U XUMHH Omnapuna C.A.
Kadenpa 6uonoruu, reorpaduu 1 XuMuu
3aB. kadenpoii, 1.0H., TOIEHT Henoceko O.1.
[Iporpamma onobpeHa Ha 3aceiaHuu MeToauueckoit komuccuu ot 24.05.2023 rona, npotokon Ne 5
[Ipencenarens MK @PakynbTeTa €CTECTBEHHBIX U MATEMAaTHYECKUX HAYK
K.I.H., JOLICHT Bononua A.M.

I1.6. a) COI'JTACOBAHO:

3aBeayomnuii OuOINOTEKOM ®denoceeBa T.A.
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