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|. Heanb ¥ 3a0a9i TUCHUILIMHBI

Heab: GpopmupoBanne 0a30BbIX MOHATHI U pa3BUTHE OOIIMX HABBIKOB B HCIIOJIb30BAaHUU
METO/IOB T€HETHYECKOTO aHajM3a W TeHETHUYECKOW WHKEHEPUH B HUCCIIEIOBAHMM CTPOCHUS U
(GYHKIIMOHUPOBAHUSI TEHETHMYECKOTO MaTepuana y MHKPOOPTaHH3MOB, O BO3MOXKHOCTSIX HX
UCIIONIb30BAaHUSI B TMPAKTUYECKOW JEATETBHOCTH B OOJACTH CEJCKIMH, OWOTEXHOJIOTUH,
MeAuLMHE, (hapMaKOJIOTHH, OXPaHEe OKPYKaIOLIEH CPeIbl.

3agaun:

— (dopMmupoBaHre 3HaHWK 00 OCOOCHHOCTSX T'C€HETHYECKUX METOJOB HCCIEIOBaAHUS
MEXaHU3MOB M 3aKOHOMEPHOCTEH HACJICICTBEHHOCTH W M3MEHYHMBOCTH Y MHKPOOPTAaHH3MOB C
pa3sHbIM YPOBHEM OpraHHU3allMy T€HETHYECKOr0 MaTepuala;

— O03HAaKOMJICHHE C OCHOBHBIMM HMHCTPYMEHTAMH W METOJaMH T'€HHOW WH)XCHEPUH B
KJIOHI/IpOBaHI/II/I nu 3Kcnpecc1/m qymepoaﬂmx TCHOB B MPIKpOOpFaHI/ISMaX;

— pa3BHUTHE OOIIUX HABBIKOB B HCIIOJIb30BAHUHM METOJOB T€HETHUYECKOTO HCCIICIOBAHHS U
TeHHO-UHKEHEPHOI'0 KOHCTPYHUPOBAHUS MUKPOOPTraHU3MOB C Pa3HbIM YPOBHEM OpraHU3alUud
F€HETUYCCKOTO MaTepHaa;

— (¢GOpMHUpOBaHHE TIPCICTABICHHUS O BO3MOXKHOCTSIX HCIOJb30BAaHUS TECHETUKU
MHUKPOOPTaHU3MOB U TCHETHYECKOW WH)KEHEPUH B IMO3HAHUHM OHMOJIOTMYECKUX 3aKOHOMEPHOCTEH
nu HpaKTH‘IeCKOﬁ NCATCIIBHOCTU B O6J121CTI/I CCJICKIIMNU, 6I/IOT€XHOJIOFI/II/I, MEOUILINHE,
dbapmakoIoruu, OXpaHe OKpYKarollel Cpebl.

1. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. Yuebnas mucnurmumaa b1.B.9 «'eHeTMKa MHKpPOOPraHM3MOB C OCHOBAaMH T€HHOMU
WHXXEHEPUN» OTHOCUTCS K 4YacTH, (opMUpyeMOl ydyacTHUKaMU 0O0pa30BaTEIbHBIX OTHOIICHUH
broka 1.Jlucuunauasl (MOIyN).

2.2. Jlnsa u3ydeHUs NaHHOW Yy4eOHOW MMCIUIUIMHBI HEOOXOAMMBI 3HAHUS, YMEHUS U
HaBbIKK, (OpMUpYEMble  MPEAUICCTBYIONUMHU  JUCHHUILUIMHAMHU:  «MHKpOOHOJOTHS U
BUpycoyorusi», «l'eHernka», «MonekymsipHas Ouonorus», «duznonorus u OUOXUMUS
MUKpPOOPTraHu3MoBy, «L{uTonorus u cucreMaTuka npokapuoT», «Bupycel: OMOXUMHUSI, TEeHETHKA,
CHCTEMATHKA.

2.3. IlepeyeHp MOCTAEAYIOUINX YY€OHBIX TUCIMILINH, A KOTOPHIX HEOOXOAWMBI 3HAHUS,
YMEHUST M HaBBIKHU, (QopMUpYyeMble NaHHOW Yy4eOHOW IUCHUTIITUHON: «OCHOBBI T€HOMHKU H
npoTeoMuKkn», «lIpomblliuieHHAass MUKpPOOHONOTHST W OUOTEXHONOTUS», «BHOMOBpEKICHUNY,
«IKCTIepUMEHTAIbHAsI MUKOJIOTHs», «[IuieBas mukpoouonorusi», [IpeqauioMuas mpakTHuka, B
TOM YHUCJIe HAyYHO-HUCCIIeI0BaTeNbCKas paboTa.

I11. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA TUCHUIIJINHBI

[Tporiecc ocBOeHUS IMCUMIUIMHBI HAaMpaBlieH Ha (OPMHPOBAHME KOMIIETEHIMHA B
cootBerctBun ¢ ®I'OC BO um OIl BO mo pganHomy HampaiaeHutro noaroroBku 06.03.01
«buonorusy», npopmis «MUKPOOHOTOTU»:

[IK-1: CnocobGen wucmonp30BaTh 0a30BbIE TEOPETUYECKHE 3HAHUA O pa3sHOOOpa3uu
MHUKPOOPIaHU3MOB, HUX CTPOCHHHU, (U3HOIOTUH, MeTaboin3Me, TEHETHKE, CHCTEMaTHKe,
OCOOEHHOCTSIX PACHpPOCTPAHEHUS] B Pa3IMYHBIX Cpelax OOMTaHMs, POJIM B IKOCHUCTEMAX U
O6uocdepe npu permeHnH NpopUIbHBIX HAYYHO-UCCIIEA0BATENLCKUX 3a/1a4.

[1IK-3: CnocobGeH uCMONB30BaTh 3HAaHUS 00 OCHOBaX MHKpPOOHOW OHOTEXHOJOTHH,
CEJIEKIIMOHHOW paboThl M TEHETMYECKOT'0 KOHCTPYHMPOBAHHUS MHUKPOOPTaHM3MOB, HEOOXOAUMBIX
JUIs PELIEHHUs IPOMBIIUICHHBIX, CEJIbCKOXO3SHCTBEHHBIX, MEIUIMHCKAX M HKOJOTHYECKUX
npooeM.
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Ilepeyenb MJIaHMpPyeMbIX pe3yJIbTATOB 00yUYeHHs 0 JUCHUILINHE, COOTHECEHHBIX C
HHIMKATOPAMH JOCTUKEHHs] KOMIIETEeHIU

Komnerenuus HNuaukaropsl Pe3ysabTarsl 00y4yeHnus
KOMIIeTEeHIM
1IK-1 WK px 11 3Hamy: 0COOCHHOCTH OpraHu3aluu u
croco0eH UCTONB30Bath | Mcnonp3dyeT  3HaHWS O | GYHKUMOHUPOBAHUS TEHETUYECKOTO ammapara y
0asoBbIe 3HAaHUA (6} pagHooﬁpagl/H/I MHUKPOOPraHUu3MOB;
pa3HooOpazuu MHKDOOPTaHI3MOB, x| Ymemo: MCTONB30BATH METO/IbI TEHETUYECKOTO
MHUKPOOPTaHU3MOB, ux CTpocHH, (rsmoorum, aHalu3a Ui W3Y4YEeHHs OpraHM3allud U
CTPOEHUH, ¢uznomnoruuy, (YHKIMOHUPOBaHUS T'€HETHYECKOI'O amrmapara
METaboIn3ME, T'€HETHKE, meTabomasme, TCHETHKS, | \HKpoOpraHu3MOB;
CHCTEMaTHKe, 0coOeHHOCTsx | CUCTEMATHKE, SKOJOTHH M | Brgoems: TEPMHUHOJIOTHEH, OCHOBHBIMH
pacnpoCcTpaHCHUA B | PCHICHUA HpOGUIBHBIX | MOHATHAMM TE€HETHKH MHKPOOPraHU3MOB H
Pas3INn4IHBIX cpelax | Hay4yHO-UCCIEOBAaTENbCKIX | METOAAMM TeHETHYECKOT0 aHamM3a
oOuTanus, ponu B | J MPOM3BOJCTBEHHBIX 3ajad. | MUKPOOPTaHH3MOB.

JKOCHCTeMax U Ouocdepe
OpU PElICHUH TPO(UIBLHBIX
HAayYHO-HUCCIICIOBATEIbCKUX
3a/1a4.

HﬂK IIK 1.2
[Ipumenser meTroanMvecKue
MOJAXOJBI JUIsI Pa3pabdOTKU U
MIPOBEICHHS HAy4YHOTO
IKCIIEPUMEHTA.

3nams: 0COOEHHOCTH MHUKPOOPTaHH3MOB Kak
00BEKTOB F€HETUYECKHUX HCCIIEIOBAHMIA;
0COOEHHOCTH METOJ0B I'€HETHYECKOTO aHan3a
74 TeHHOM WH)XCHEPHUH B W3yYEeHUN
HACJIEICTBEHHOCTH u M3MEHYHUBOCTH
MUKPOOPTaHU3MOB.

Ymems:  cnmaHWpoBaTH W OCYIIECTBHTH
IKCIIEPUMEHT, HCTIONB3YS METObI
FEHETHYECKOTO aHaln3a U T'CHHOW HMHXCHEPHH,
AKCILTYyaTHPOBaTh COBPEMEHHYIO amlmapaTrypy U
o0opymoBaHWe I  BBIIOJIHEHUS  HAyYHO-
UCCJIC/IOBATEIbCKUX Pa0oT.

Braoems: METO10JIOTHEN Hu METOJaMH
WCCIIEIOBAHUS MHKPOOPTAaHU3MOB; METOIAMH
V3YYeHHUsl OpTraHM3aluu M (PYHKIIMOHUPOBAHUS
FeHETHYECKOr0 MaTeprayia y MUKPOOPTaHU3MOB.

HJIK 1 1.3
PaGoraer co coenuaibHOU
METOANYECKON JIUTEPATYPOH,
pedepupyer Hay4HbIC
TPYZBI, COCTABIISIET HAyYHBIC
aHAIUTHIEeCKHe 0030PEHI.

3namwb: OCHOBHBIE IPUHIUITBI HH()OPMAIIMOHHO-
MIOUCKOBBIX CUCTEM, IPUEMBI Pa0OTHI ¢ HAyIHON
U METOAMYECKOW JUTEpaTypoid B o0macTu
TeHETUKH MUKPOOPTaHU3MOB.

Ymemn:  ocymiecTBIATL  TOWUCK  HAyYHOU
JUTEpATyphl [0 TEME WCCIIEJAOBAaHHs, €€
pedepupoBanue.

Brademwv: nHaBbIKaMu HanucaHusi U 0QOpMIICHUS
HAay4HOTO 0030pa, TOATOTOBKH JOKJIAaIOB H
MaTepHasoB K MPE3EHTAUAM IO ONPEIEICHHBIM
TeMaMm.

IIK-3

croco0eH WCIIOJIh30BaTh
3HAHUS 00 OCHOBax
MUKPOOHOU OMOTEXHOJIOTHH,
CEJIEKIMOHHOH  palboTel |
TEHETHYECKOTO
KOHCTPYHPOBAHUS
MUKPOOPTaHU3MOB,
HEOOXOJUMBIX JJISl PEIICHUS
MPOMBIIIIJICHHBIX,
CENTbCKOXO3SMCTBCHHBIX,
METUITHCKUX u

JKOJIOTHIECKUX TIPOOIIEM.

HIIK ka3
Ucnonb3yet 3HaHUS METOJIOB
CEJIEKIINH U TEHHOU
WH)XEHEPUH IS
KOHCTPYHUPOBaHHUS
HpOMBIIHJ'IeHHO-Ba)KHLIX
mTaMMOB MI/IKpOOpI‘aHI/I?,MOB

3Hamb: OCHOBHBIE METOJBl  CEJICKUUU U
NPUHIUIB KOHCTPYUPOBAHUS MPOMBILUICHHBIX
MITaAMMOB MUKPOOPTaHH3MOB;

Ymemw: ucnonp3oBaTh METOIBI MO3UTUBHOU U
HETaTUBHON CENEeKIHMH, a TaKXkKe MOoIy4yaTh
pexomOuHanTHbIe [IHK;

Braoems: HaBBIKAMH pEIICHUS 33729 CEJEKIIUU
U TEHETUYECKOI'0 KOHCTPYUPOBAHUS IITAMMOB
MHKpPOOPTaHU3MOB.




IV. COOIEP’)KAHUE U CTPYKTYPA JUCHUITJIMHBI

O0beM TMCUHMILUTHHBI COCTABJIsIET 4 3a4eTHBIX eIUHHUIbI, 144 yaca. I3 HUX peanusyeTcs ¢ MCIOIB30BAHUEM AJICKTPOHHOTO OO0yUYEHUS H
JTUCTAHIIMOHHBIX 00pa30BaTENbHBIX TexHOJIOTUH 70 Jacos.
®DopMa NPOMEKYTOUYHOM aTTECTANUM: FK3aMEH.

4.1 CopepxxaHue IMCUHUIIMHBI, CTPYKTYPHMPOBAHHOE MO TeMaM, ¢ YKa3aHMeM BHAOB Y4eOHBIX 3aHSITUI M OTBEAEHHOr0 HAa HUX
KOJIMYECTBA aKaJeMUYeCKHX YaCOB

Ne Paznen nucouminHbl/TEMA Buner yueGHOI paboThl, dopma TeKylero
n/H = BKJIIOYAsl CAMOCTOSITENIbHYIO padoTy 00yJaromuxcs, | KOHTPOJIA
§ MIPAKTUYECKYIO MOATOTOBKY U TPYAOEMKOCTh ycneBaemMocTu/
= (B yacax) dopma
= N
= MPOMEKYTOYHOM
" 2. KonTakTHas paboTta mpenoaaBarens c @
e ® £ = arrecrauuu (1o
S e £ 00yJaromuMucs &
=% ] = 2 © ce
= T = 5 5
2| o = o % o MecTpam)
g = z = S s &
| 3 g Jlek II K Z =9
5| 8 o = ums pakruyeckoe | Koncyapran | 3 %9
O~ = = 3aHATHE ust © =g

1 2 3 4 5 6 7 8 10

1 | Pazgmen I
Tema 1. 'eHeTHKa MUKPOOPTraHU3MOB U €€ 7 5 2 2 - Pemenue 3anau
MECTO B CUCTEME OMOJIOTUYECKUX HaYK.

2 Tema 2. Kiton — kak enuHuna yyera Pemenne 3anauy,
HAaCJIEACTBEHHOCTH U U3MEHYUBOCTH Y 7 5 2 2 - TECTUPOBAHUE
MHKPOOPraHn3mMoB. KIOHAJIBHBIN aHaIN3.

3 Tema 3. MyraunonHsIii ananus. [lonsatue Pemenue 3anauy,
«vytanus». Knaccudukanus Mmyraui. 7 8 2 4 - TECTUPOBAHUE
Metoapl ceneKud MyTaHTOB.

4 Ananuz
Tewma 4. KonnuecTBeHHbIN aHATN3 7 6 9 5 KOHKPETHBIX
MyTaIMOHHOTO TIpoIIecca. AKCIIEPUMEHTAJIbH

BIX JJAHHBIX




5 Tema 5. MonekynapHvie mexanuzmol 5 Ilucvmennasn
mymayut. Penapayus. paboma
6 Tewma 6. ['uOpumoOrMYecKuii aHATU3 Y 12 Pemenne 3amau,
AYKAPUOTHUYECKUX MUKPOOPTaHU3MOB. TECTUPOBAHUE
7 Tema 7. Cioco0OslI nepeau reHeTHYeCKOn
o Pemenne 3amau,
uHpopManuu y 6akTepuii, oommas 6
TECTUPOBAHUE
xapakTepucTuka. Konbroramus.
8 Pemenune 3anay
Tewma 8. Tpancdopmarusi. 5 ’
TECTUPOBAHUE
9 Pemenue 3ana4y
Tema 9. JIuzorenus v TpaHCIYKIIHSL. 5 ’
TECTUPOBAHUE
10 | Tema 10. PekoMOUHAaIUs 1 TeHETHYECKUI 4 Pemenne 3amau,
aHaym3 y 0akrepuodaros. TECTUPOBAHUE
11 | Tema 11. BHeXpOMOCOMHBIE U TIOJIBUYKHBIE 4 Pemenne 3amau,
3JIEMEHTHI T€HOMA. TECTUPOBAHUE
12| Paspen 1. Pemenue 3agau
Tema 12. O6mas cxema paboT u 6 ’
N s TECTUPOBAHUE
WHCTPYMEHTApUi TeHHON WHKEHEPUU.
13 | Tema 13. Tlonsarue o BekTopax. [IpuHnmmb 6 Pemenne 3amau,
KJIOHUPOBAHUS TEHOB B BEKTOpax. TECTUPOBAHUE
14 | Tema 14. Onepanuu Ha JJHK: BBIICICHME,
Pemenne 3amau,
KIIOHHUPOBAHHUE, CHHTE3 U MOAU(PUKALINS 6
TECTUPOBAHUE
T€HOB.
15 | Tema. 15. ITonsarue o OaHKax T'€HOB, UX
Pemenue 3amgay,
CO3/7ITaHUE U METOJIbl CKpUHWHTA TEHOMHBIX 5
TECTUPOBAHUE
OMOIHOTEK.
16 | Tema 16. BekTopa sKkcripeccun. DKCIpecCHs 5 Pemenue 3anauy,
YYy>KE€POJIHBIX T€HOB TECTUPOBAHUE
17 | Tema 17. Ucnonn3oBaHue METOIOB
TeHETHYECKOTO aHaJIN3a, CEJIEKIINU U TeHHOMH 9 Brmonaenne

WH)XEHEPUHU B KOHCTPYHPOBAHUHU
MIPOMBITIJICHHBIX MITAMMOB

IIPOCKTA, JOKJIAA




18 | Tema 18. [IpoGiemsl, CBSI3aHHBIE C
MIPOMBIIIIJICHHBIM TIPOU3BOCTBOM T€HHO- 7 4 2 - - 2 TectupoBanue
WH)KEHEPHOU MPOAYKIIHH.
19 7 26 JK3aMeH
4.2 Ilnan BHeayJUTOPHOH CAMOCTOSATEIbHOM PadoThl 00YYAKOIIUXCS 10 JUCIHIJINHE
CamocTodaTenbHas pabota 00ydJaronuxcs Y4yebHo-
METOAHUYECKOS
Cemect Cpoku Onenounoe A
HazBanue pa3nena, TeMbl N Tpynoemko obOecrieueHue
p Bun camocrosTensHO#M paboThI BBIIOJIHEH CPEICTBO
ot CTh (4ac.) CaMOCTOSTEIILHO
1 paboThI
[loBTOpEeHHME JIEKIIMOHHOTO Marepuaa, la, 3a, 3B, 5B
Tema 1. ['eHeTHIKa MUKPOOPTaHU3MOB H|BBINIOJHEHNE JIOMAIIHETO 3aJaHUA: Pelwerie
7 |ee MecTo B cucTeMe OMOJIOTMYECKUX  [IMCBMEHHO OTBETUTh Ha BONPOCH U 1 1 sanau
HayK. PEIINTh 3aa9K
[IoBTOpEeHHE JIEKIIMOHHOIO MaTepHana la, 5B
Tewma 2. KitoH — kak equHULIAa yueTa P 1 P i ’
BBIIIOJTHCHHE JIOMAIITHEr 0 3aJIaHU: Pemenne
7  |HacIeACTBEHHOCTH M U3MEHUYUBOCTH Y 2 1
MUCBMEHHO OTBETUTh HA BOIPOCHl U 3a71a4
MHUKPOOPTraHU3MOB.
PEIINTh 3aa4l
Tema 3. MyTaliuoHHbIi aHaTU3. [ToBTOpEHME JNEKIIMOHHOTO MaTepuana, la, 3B, 5B
7 [Tonstue «myranusy». Knaccubukanus |BeIoTHEHNE JIOMAIITHET O 3aJ]aHM; 3 5 Pemenue
MyTaruii. MeTobl CeNeKIuu MMCbMEHHO OTBETHUTh HA BOMPOCHI U 3a7a4
MYTaHTOB. pEIINTh 3341
Tema 3. MeTozsl onpeaeneHus [ToBTOpEHME JEKIIMOHHOTO MaTepuaa, la, 3a, 3B, 5B
7 |MOCTENIOBATENLHOCTH STANOB CHHTE3A C|BBINONHEHNE IOMAIIHETO 3/1aHHs: PEIIHTD 4 2 Pemenue
MTOMOIIIbIO AyKCOTPO(MHBIX MYTAaHTOB  (3a/1a4u 3a7a4
OaKkTepuil C OTMHAKOBBIM (DEHOTHIIOM.
N [ToBTOpEHME JEKIIMOHHOTO MaTepuaa, AHanm3 la, 1B u 5B
Tema 4. KommuecTBEHHBIN aHAIN3
BBIIIOJIHEHHUE JOMAIIHEro 3aJaHus: aHallu3 KOHKPETHBIX
7 |mytarmmmonHoro mporiecca. [loctpoenue 4 2
AKCTIEPUMEHTAIIbHBIX JTAaHHBIX i IKCTIEPUMEHTA

KpuBbIX «Jl03a-2pdexT».

IMMOCTPOCHUC KPUBLIX ((,Z[OB&-B(I)(I)GKT».

JIBHBIX JaHHBIX




CamocrosiTenbHas paboTa 00yJaronuxcs VYyebHo-
METOINYECKOe
CemMmecT Cpoku OneHnoynoe a
HasBanue paznena, TeMbl . Tpynoemko obecneucHue
p Bun camocrosTensHO#M paboThI BBITTOJIHEH CPElICTBO
L CTh (4ac.) CaMOCTOSTEJILHO
1 paboThI
[ToBTOpEHHE JNEKIMOHHOTO MaTepuana, ITucemennas | 3a, 10, 58, 6T
7 Tema 5. MonekysipHble MEXaHU3Mbl  [UTEHHE PEKOMEHJOBAHHOM JMTEpaTyphl, 5 3 pabora,
MyTanui. Penapanus. BBIIIOJIHEHUE JIOMAaIIHET O 3a7aHusd, pelieHue 3a1a4y
HaIlMCaHHUE KOHCIEKTA 10 TEME
Tema 6. ['mbpunonornueckuit ananus y |[loBropeHne JEKIMOHHOTO  Marepualna, Pewerie la, 1B, 3B, 5B
7 [PYKapHOTHYECKHX MHKPOOPIraHW3MOB. |BbINOJTHEHHE JIOMAIITHEr O 3aJaHM: 6 4 saay
Oco0OeHHOCTH TETPAJHOTO aHAIM3a U |[TMCBMEHHO OTBETUTh HA BONPOCHI H ’
TECTUPOBAHUE
KapTUPOBAHUE T'€HOB B MUTO3E. peUInTh 3a7a4u
Tema 7. CiocoObI niepeaaun [ToBTOpEHME JIEKIIMOHHOIO MaTepuaia, la, 1B, 3B, 5B,
TeHETHYECKOW nHpOpMaLuU y BBIIIOJIHEHUE JIOMAIIHEr o 3a7aHus: Pelenme Ilr
7 OakTepuit, 00IIast XapaKTepUCTHKA. MMCBMEHHO OTBETUTh HA BOINPOCHl U 7 2 sanau
Konsproranums. I'enerndeckoe peLInTh 3a1a4u ’
TECTUPOBAHUE
KapTUPOBAaHUE MTPU KOHBIOTAIUU.
[Tonosoii paxrop. CexcayKiusi.
Tewma 8. Tpancdopmarius, IloBTOpEHHE JEKIMOHHOTO MaTepuana, Pewmenme la, 1B, 3B, 5B,
7  |Acmoib3osanne TpaHchopMaIu B BBITIOJTHEHHUE JIOMAIITHETO 3aJJaHUS: 8 1 sanau Ilr
T€HETUYECKOM KapTUPOBAHUU U MMUCBMEHHO OTBETUTh Ha BONPOCHl U ’
N TECTUPOBAHUE
T€HHOW MH)KEHEPUHU. PEIINTh 3aa4i
IloBTOpEHHE JEKIMOHHOTO MaTepuana, la, 1B, 3B, 5B,
Tewma 9. JInzorenus u TpaHCIYKIIUS. Pemenue
BBITIOJTHEHIE JIOMAIIHETO 3aJIaHUA; 11r
7  |Ucnonws3oBaHME TPAHCAYKIIUHU B 9 1 3a1ad4,
MACbMEHHO OTBETUTh HA BOMNPOCHl U
TeHETUYECKOM aHaJIn3e. TECTUPOBAHUE
PEIINTh 3aa4i
IloBTOpEHHE JIEKIMOHHOIO MaTepHuala la, 58, 10r,12r
Tema 10. PexomOuHaMA 1 P A P i Pemtenue > ’
N BBITIOJTHCHHE JIOMAIITHETo 3aaHU:
7  |reHEeTHUYeCKHH aHaIH3 Yy 10 1 3a/ad,
MUCbMEHHO OTBETUTh HA BOIPOCHl U
OakTepruodaros. TECTUPOBAHUE

PEIINTD 3aga4n




CamocrosiTenbHas paboTa 00yJaronuxcs VYyebHo-
METOAUYECKOS
CemMmecT Cpoku OneHnoynoe a
Ha3Banue pa3znena, TeMbl N Tpynoemko obecneucHue
p Bun camocrosTensHO#M paboThI BBITTOJIHEH CPElICTBO
L CTh (4ac.) CaMOCTOSITEIIBHO
1 paboThI
Tewma 11. BuexpomocoMHbIE [ToBTOpEHHE JNEKIMOHHOTO MaTepuana, PewweHie la, 3a, 5B, 11r
7 |FeHETHYECKHE CHCTEMBI. MoOuabHBIC |BBIITOJIHEHUE JIOMAIIHEro 3aaHus: 11 1 sanan
TEHETUYECKUE JIIEMEHTBI, UX POJIb B MACbMEHHO OTBETUTh HA BOIPOCHl U ’
TECTUPOBAHUE
SBOJIIOIUH. PEIINTh 3aa4
[ToBTOpEHME JNEKIIMOHHOTO MaTepuana, Pewerie 2a, 5B, 10r
7 Tema 12. O06mas cxema padboT u BBIIIOJTHCHHUE JIOMAIITHEro 3aaHus: 12 5 sanan
WHCTPYMEHTApU T€HHOM MHKCHEPHUH. |TUCBMEHHO OTBETUTh HA BONPOCHl U ’
TECTUPOBAHUE
PEIINTh 3aa4
[ToBTOpEeHHE JEKIIMOHHOTO MaTepuaa 2a, 5B, 6r
Tema 13. Ilonsatue o BekTOpax. p H p ’ Pemenne T
BBIIIOJIHCHHE JIOMAIITHEr o 3aJ]aHM:
7 [TpuHIKITBI KTOHUPOBAHUS T'€HOB B 13 2 3a1a4,
MMUCBMEHHO OTBETUTh HA BOINPOCHl U
BEKTOpax. TECTUPOBAHUE
PEIINTh 3aa4i
[IoBTOpEeHHE JIEKIIMOHHOIO MaTepHana 2a, 5B
Tewma 14. Oneparuu Ha JJTHK: P 1 P i Pemrenue ’
BBIIIOJTHCHHE JIOMAIITHEr 0 3aJ]aHM:
7  |BBIOENEHHE, KIOHUPOBAHUE, CHHTE3 U 14 2 3a1a4,
MMUCBMEHHO OTBETUTh HA BOINPOCHl U
Moau(UKaIUs TEHOB. TECTUPOBAHUE
PEIINTh 3aa4i
[IoBTOpEeHHE JIEKIIMOHHOIO MaTepHana 2a, 5B
Tema. 15. ITonsTre 0 6aHKaX T€HOB, UX p 1 p ’ Pemenue ’
BBIIIOJTHCHHE JIOMAIITHEr 0 3aJ]aHM:
7  |co3maHue U METOJbl CKPUHHUHTA 15 1 3a/ady,
MMUCBMEHHO OTBETUTh HA BOINPOCHl U
TCHOMHBIX OHOJIMOTEK. TECTUPOBAHUE
PEIINTh 3aa9i
IloBTOpEHHE JNEKIIMOHHOTO  MaTepuana, PemeHie 2a, 3a, 4B, 5B,
7 Tema 16. Dkcnipeccust 4yKEpOAHBIX  BBIMOJHEHUE JIOMAIIHETO 3aaHus: 16 1 saay 7r, 10r, 12 1
TCHOB MHCbMEHHO OTBETUTh HA BOIPOCHl U ’
TECTUPOBAHUE

PEIINTD 3aga4n
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CamocrosiTenbHas paboTa 00yJaronuxcs VYyebHo-
METOINYECKOe
CemMmecT Cpoku OneHnoynoe a
Ha3Banue pa3znena, TeMbl . Tpynoemko obecneucHue
p Bun camocrosTensHO#M paboThI BBITTOJIHEH CPElICTBO
L CTh (4ac.) CaMOCTOSTEJILHO
1 paboThI
Tema 17. Ucnionp30Banue METOIOB BrlnonHeHre TBOPYECKOTO 3a/1aHUsI la, 2a, 3a, 16,
TeHETHUYECKOr0 aHaJIM3a, CSJICKIINH U [Ipoektnas | 20, 36, 4B, 5B,
7  |reHHO MHXKEHEepUU B 17 4 pabora, 121
KOHCTPYHPOBAHUU MPOMBIILIEHHBIX JTOKJIA]T

mTaMMOB

OO6mwmit 00BEM CaMOCTOATEILHON PaOOTHI 10 AUCIHHUILIMHE (Yac) — 33

N3 Hux 00beM caMOCTOSTENbHON pabOThl € HCIOJIBL30BAHHEM IJI€KTPOHHOI0 00yUYeHH st
U IUCTAHIIMOHHBIX 00Pa30BaTeJbHBIX TEXHOJIOrui (Jac) -33
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4.3 Copep:xanue yueOHOro Mmarepuasa

Pa3nea |. 'eHeTHKa MUKPOOPraHu3MoOB

Tema 1. 'eHeTHKa MMKPOOPTaHU3MOB M €€ MeCTO B CHCTeMe OHOJIOTHYeCKUX HAYK.
Bxilag reHeTMKM MHUKpPOOPraHM3MOB B Ouosoruio. OOmpe cBOiCTBa W NIpPEUMYIIECTBA
MHUKPOOPIaHU3MOB KaK O0bEKTa TI'€HETUYECKUX MCCIEeNOBaHUN. OKCIepUMEHTAJIbHbIE
JI0Ka3aTeIbCTBA HAIMYKS T€HOB Y OakTepuil: ¢urykTyanumonusiid Tect Jlypus u lensOproka, Tect
no nepepacnpeneneHuo Herokom0a, meron ornedatkos Jlenepoepros.

Tema 2. KioH — Kak eAMHHIA y4YeTa HACJEJICTBEHHOCTM W HM3MEHYHMBOCTH Y
MHKPOOPranu3MoB. [loHATHs «peHOTHII» M «TEHOTHI» Yy MHUKpoopraHusmoB. denortum.
[lpu3Haku KIETKM © KYJIbTyphl, uX Kkiaccuukanmsa. KioH kak eauHHMIA y4era
HACJICACTBEHHOCTH M HM3MEHYMBOCTH y MHUKpOOpraHu3moB. KitoHanbHblM aHanu3. OTimuus
HNOHATUH «IITAMM», «UHUCTas KYJIbTypa», «KJIOH» M «KJIETOYHas NOmyisiuus». [eHorwur.
B3anMooTHoIeHNs (PeHOTHIA U TeHOTUNA Yy MUKpoOprann3MoB. HomeHknatypa.

Tema 3. Myraumonnblii ananu3. [loustue «myranus». Knaccudukanus myranui.
Metoapl cenekuuu MyTaHTOB. M3ydeHne KynbTypajdbHbIX IPU3HAKOB Y MYTaHTOB C
OJTMHAKOBBIM (PEHOTHIIOM. MeETO/IBI OTIpeIeIeH s TIOCIIE0BATEILHOCTH 3TAIlOB CHHTE3a C
HOMOILBIO aYKCOTPO(PHBIX MYTaHTOB OaKTEpUil C OAMHAKOBBIM (PEHOTHUIIOM.

Tema 4. KosimyecTBeHHBIN aHAJIM3 MYTallMOHHOT 0 npouecca. [lousrus «uacrora
MYTaHTOB» U «4acTOTa MyTauui». ClIOHTaHHBII MyTarcHes.

WuaynupoBanHblil MyTareHes. TpeboBaHMsI K IOCTAHOBKE OIBITOB IO HHIYLIHPOBAHHOMY
myrareHe3y. KoinuecTBeHHbIE METO/IbI yueTa MyTAllMOHHOM U3MEHYUBOCTH U CIIOCOObI
BeIpakeHus 3 dekroB myrareHoB. [locTpoenne kpuBbix «/lo3a-addexT.

Tema 5. MoJiekyJIsipHbIe MeXaHU3MbI MyTanuii. Pemapauus. OmuOku perinKanuu Kak
MCTOYHUK CIIOHTAHHBIX MyTaluil. Myrarensl u ux aeiictsue. CTaHoBIeHHE MyTaluu. THUIIbI
myTtannonHsix u3menenu B /IHK. Ilonarue o penapanuu. Tumnel penapanuu.
doropeakTUBalMsl, SKCHU3UOHHAS U MTOCTETNIMKATUBHAS perapaliys, MEXaHU3MBI.
WNunyuubenpHas penaparus.

Tema 6. I'mOpugonormyeckmii aHajJu3 y 3JYKAPHMOTHYECKHX MHKPOOPraHU3MOB.
[ToHsATHE O >XKU3HEHHbIE LUKJIAX JYKAPUOTHYECKMX MHMKpOOpraHusmoB. CrocoObl Moiy4deHHs
rHOpUAOB U PEKOMOMHAHTOB Y 3YKapHOTUYECKHUX MUKPOOPraHu3MoB. [ToHATHE O CETeKTUBHBIX
U HECEJIeKTUBHBIX MapKepax. AHaIN3 MEHOTHUYECKOTO paclelyieH!st THOpuAa: a) Ipyu U3y4eHUU
Clly4aifHOM BBIOOPKH criop; 0) TEeTpaaHbI aHAIW3: B YNOPSAJOUYEHHBIX U HEYNOPSJO0YEHHBIX
ackax. AHaJM3 MHTOTMYECKOIO pacIlelUIeHus TMOpuja, KapTUpOBaHHE TI'€HOB B MHTO3E.
[{uronnazMaTnyecKkoe Hacae 0BAHUE.

Tema 7. Cioco0b1 nepenayn reHeTnyecko nHpopmanun y 6akrepuii, ooumas
xapakrepuctuka. Konbroranus. ['eneTnueckoe kapTupoBaHue pu KoHbroranuu. [lonoson
daxTop. CekcayKuus.

Tema 8. Tpanchopmaumsa. Drtansl U MexaHU3Mbl TpaHchopMmanuu. Vcmnonb3zoBaHue
TpaHchopMalMy B TEHETUYECKOM KapTUPOBAHUH U TE€HHON MH)KEHEPHUH.

Tema 9. JIuzorenusi u Tpancaykuusi. BupynentHsle u ymepeHnnsle 6aktepuodaru. Buab
TpaHCAYKIMH. MexaHu3M 00pa3zoBaHMs TPAHCAYLUPYIOIUX (aroB mpu oOIIeH TpaHCIyKIHU.
Mexanu3m TpaHcAyLUpyroumx ¢aroB npu crenupuyeckol TpaHcaykuuu. Mcnonb3oBaHue
TPaHCIYKIUU B TEHETUYECKOM aHAJIN3E.

Tema 10. PekomOnHanus u reHeTnyeckuii aHaan3 y 6akrepuoparos. MyTtanTol Qaros.
VYcnosus rubpuanzanuu daros. [TonsTie o BereraTuBHOM (oHJIE (HaroBbIX T€HOMOB.
BupynenThsie 6aktepuodaru (Ha npumepe T-ueTHbIX ¢aro). YMepeHHsle 6akTepuodaru (Ha
npumepe 6akreprodara A). ['enernueckuii ananus y T-ueTHbIX paroB: QyHKIIMOHAIBHBINA TECT
Ha aJUIeNIN3M, JOKAJIN3alus MyTallui Ha KapTe, TOHKOE TeHETUYECKOE KAPTUPOBAHUE.
KaptupoBanue reHoB yMmepeHHOro ¢ara.

Tema 11. BHexpoMoCOMHBIE M TOJABHMKHbIE 3JIeMEHTbI reHomMa. BHexpomocoMmHbIe
reHeruueckue cucremsl: Ilnasmuapl. Knaccudukanum mnasmuza. Vcnonb3oBaHue ImiasMuzn B
TCHETHYECKOM aHaJIu3€ UM IeHHOW MHXKeHepuu. [lonBrkHBIC 31€MEHTHI reHoMa: [S-ameMeHTsI.
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Tpancnozonsl. Perporpancno3onsr (Tyl-amement). bakrepumodar Mu (M), cTpoeHue u
MEXaHU3MBI IlepeMelieHUsl. MoOuIbHbIe TEHETUYECKUE CUCTEMBI, UX POJIb B ABOJIIOLIUH.

Pa3nen I1. OcHOBBI reHHOI MH)KEHEPHH

Tema 12. O6mas cxema paboT, HHCTPYMEHTapUil 1 000pyI0BaHNE TeHHON HHXKEHEPHUH.
[Tonsitue o pekomOunanTHeIX JJHK. Crucremsl pectpukiuu-moaudukamnun. Pectpukrasbl 1 ux
UCIIOJIb30BaHUE B TeHHO-UHKEHEPHBIX paboTtax. depmenTsl, coenuusionme ¢pparmentsl JTHK
nau PHK (murasen); gepments, cuntesupyronue JJIHK mo matpune JJHK (momumepassr) nin
PHK (oOpatHbIe TpaHCKpUIITa3bl); (HEPMEHTHI, IO3BOJISIONINE U3MEHSITh CTPYKTYPY (PparMeHTOB
JIHK u ux koHIOB (Opyrue Hykieassl, TpaHchepasbl, MOJUHYKICOTHAKNHA3BL, IIIETOUHbIE
docdarasel u T. 10.).

Tema 13. [lonsarue o BekTopax. [IpuHIMIBI KIIOHUPOBaHKS T'€HOB B BekTopax. [loHsTue o
BekTope. OO1me cBONCTBAa BEKTOPOB U UX Ha3HaueHHE. TeXHUKAa KIOHMPOBAHMS C IOMOILBIO
BEKTOPOB Ha OCHOBE MJIa3MHU/I, (aroB U KOCMHU/I.

Tema 14. Meroabpl TE€HHONM UWHXXEHEPUHU: BbIIEICHHE, KIOHUPOBAaHUE, CHUHTE3 U
monuukanus reros. [logroroska JIHK k xnonupoBanuto. Metoasl o0bequHeHHs (hparMeHTOB
JHK 1npm  kimoHMpoBaHMH. XHMHKO-(EPMEHTATUBHBIE METOAbl CHHTE€3a TE€HOB W
onuronykiaeotuaoB. Cunrtes kJ[HK. Kionwmposanwe reHos in vitro: merom IIIP u ero
ucronb3oBanue. Metonel  ompeneneHus nepBuyHo  crpykrypel  JIHK wm  crparerunm
cexkBenupoBanusi reHomHo# JIHK. Jlokanu3zoBanHblii (HampaBIeHHBIN) MyTareHes.

Tema 15. Ilondarue o 0GaHKax IE€HOB, UX CO3/JaHHWE U METOJbl CKPUHUHIA T€HOMHBIX
oubmuorek. [lonsTue o OaHKe T'e€HOB, €ro MOJHOTE. MeTOoAbl CKPUHHHTAa PEKOMOMHAHTHBIX
KJIOHOB. IIoHsTHE O BEKTOpax MpsIMON U HENIPSIMOM CEJIEKLUU.

Tema 16. Okchnpeccust uyXepoAHbIX TeHOB. Bekropa »skcopeccun. OIkcnpeccus
YyXXEPOJHBIX '€HOB B KJIETKaX OakTepuil. DKCIpeccus YyKEPOAHbIX T€HOB B KIIETKAX APOXIKEH.

Tema 17. Hcnosb3oBaHME METOAOB T'€HETUYECKOTO aHAINW3a, CEJIEKIMM W TEHHOU
VHXEHEPUH B CO3/IaHUU MPOMBIIUIEHHBIX IITAMMOB MUKPOOPTaHU3MOB.

Tema 18. [Ipo6nembl, CBA3aHHBIE ¢ IPOMBIIUIEHHBIM ITPOU3BOACTBOM T'€HHO-UHKEHEPHOM
npoaykiuu. CyneprnpoayleHTsl U MpodiieMa cTabMIbHOCTH BEKTOPOB. CeKpenusi 4yKepoaHbIX
OEIIKOB.

4.3.1. IlepeyeHb CeMHHAPCKHUX, MPAKTHYECKHUX 3aHATHI M J1a00paTOPHBIX padoT

Ne Ne HanmenoBanue TpynoemkocTs Ouenounsie | ®opmupyemble
I/H | pa3ieja | NPaAaKTHYECKUX PadoT (uac.) cpeacTsa KOMIIETEeHIIUH
U TeMBbI Bceero | U3 Hux (MHIMKATOPBI)
4acoB | MPAKTHYEC *
Kas
MOAr0TOB-
Ka
1 2 3 4 5 6 7
1 (1/1 DKcrepuMeHTaIbHbIE 2 - MK-1
J0Ka3aTeabCTBa Pemntenue UK 1
HAJINYUS TEHOB Y 3a71aun WK k12
OaKkTepuil.
2 | 1/2 Knonanpueii  aHamms. 2 - Pemenue nK-1
BzaumooTrHomenus 3aJad, UK 11
(heHoTHIIA U TEHOTHIIA Y TECTUPOBAHU UK k12
MHUKPOOPTraHU3MOB. e
3 [ 1/3 MyTalmoHHBIA aHAJU3. 2 - Pemrenne IIK-1
Mertonpl MONy4EeHUS U 3a7ad4 1o UK 1
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CEJIEKIMU MYTAHTOB. CEJICKIUH UK k1>
MYTaHTOB IK-3
HJIK rx33
4 |1/3 Omnpeneneune
noch)wH 0BaTEILHOCTH IK-1
A Pemenue HIK 1.1
reHeTHYeCKHUX OJIOKOB B saxau MK
CUHTE3€ METAa0OJIUTOB Y K12
MYTaHTOB.
5 | /4 KonnuecTBeHHbIi [TocTpoenue IK-1
QHAIM3 MYTAlUOHHOTO KPHUBBIX HIIK nr i
nporecca. «I1o3a- UK 12
b hexT
6 |1/6 Amnanus IIK-1
N Pemenue
MEHOTHUYECKOTO u sazay HIIK ik 1.1
MHUTOTHYECKOIO ’ UK k1.2
TECTHPOBAHU
paciienieHus Tuopuia o HJIK ik 13
7 |7 Konrbroranus. Pemrenne IK-1
I'eneTnueckoe 3aJad4, UK px i
KapTUPOBAHUE TIPH TECTUPOBAHU HIIK 12
KOHBIOTAINH. e
8 | 1/8 Hcmonp3oBanue IK-1
Pemenue
TpaHchopMaluH B sanau HIIK k1.1
TeHETUYECKOM ’ MK 1.2
TECTUPOBAHU
KapTUPOBAaHUU 5 InK-3
v e
T€HHOW WH>KEHEPHH. HIK k3.3
9 |1/9 Hcnoap3oBanue Perienne IIK-1
TPAHCAYKINA B 3ajad, WK k1.1
FeHETUYECKOM aHaJIN3eE. TECTUPOBAHU UK k12
c HJIK 1k 1.3
10 | I/10 PexomMOuHaIusg 1 Pemenue TK-1
TeHEeTHYECKUN aHaJIN3 3ajad,
Y MK 11
6akTeprogaros. TECTUPOBAHU
o HJIK rk 1.2
11 | 1/11 BHexpomocoMHBIE 1 Pemenune MK-1
MOABMIKHBIC DJICMEHTBI 3ajad, UK 1
reHoMa. TECTUPOBAHU WK k12
© UK ik 1.3
12 | 11/12 depMeHTHI KaKk Pemenune K-3
HHCTPYMEHTapUH 3a1a4,
PyMCHTAD HJIK k3.5
TCHHOW MH)KCHEPHH TECTUPOBAHU
e
13 | 11/13 Texnuka nK-1
KJIOHUPOBAaHUS C Pemntenue UK 1
TIOMOIIBIO BEKTOPOB Ha 3a]ad4, WK k12
OCHOBE TUIa3MHu/I, (haros TECTUPOBAHU InK-3
1 KOCMHI. e UK k3.3
14 | 11/14 Omneparuu Ha JIHK Pemenne IIK-3
3a1ad4, UK k3.3
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TECTUPOBAHU
e
15 | 11/15 Banku reHOB U METO/IbI nK-1
CKpUHUHTA Pewwerie HIK k1.1
PEKOMOMHAHTHBIX sanav, MK nk 1.2
KJIOHOB. TecTHpOBaHI HIK k13
o K-3
HJIK ik 5.3
16 | 11/16 Dkcnpeccus MK-1
YyKEPOIHBIX T€HOB B Pemenue HIIK nr i
KJIETKaX OaKTepHid. 3az1a4, HIIK ik 1.2
TECTUPOBAHU HIIK 513
e IIK-3
HJIK 5k 3.3
17 | /17 Hcnonp3oBanue
METOJIOB nK-1
FEHETUYECKOrO UK k1.1
aHanm3a, CeJICKIMU | Jloknag 1mo UK 12
FEHHOW WH)KEHEPUU B pe3ynpTaram HJIK 1k 13
CO3JIaHUH MPOEKTa IIK-3
MPOMBIIUIEHHBIX HIIK 533
IITaMMOB
MUKPOOPTaHU3MOB
18 | 11/18 [TpoGnemsbl, cBA3aHHBIE MK-1
C NIPOMBIILIEHHBIM WK k1.1
IIPOU3BOACTBOM I'€HHO- Tectuposa- HIIK g 1.2
VHKEHEPHOU HUE HIIK k13
IIPOSYKIIMH. IK-3

Hﬂ[{ 11K 3.3
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4.3.2. Ilepeyenbr TeM (BONMPOCOB), BHLIHOCHMbBIX HAa CAMOCTOSITEJIbHOE HM3y4YeHHe
CTYAeHTaMH B PaMKaXx caMocTosATebHOo# padotsl (CPC)

1. Tema 3ananue dopmupyemast NAK
KOMIIeTEeHIIH S

1. Tema 5. [ToaroroButh  pedepar TIK-1 WK k11
MonekynspHbie mo Tteme: «MexaHH3MBI
MEXaHU3Mbl MyTalUH. penapauun  JHK vy
Penapanus. MIPOKAPUOTY.

2. Tema 17. CHpoeKTHpOBaTh  ITaITbI I1K-1 UK 1k 1.1
Hcnons3oBanue paboTBl 1O  CEJICKIUHU TIK-3 UK 12
METO/JIOB WIA KOHCTPYUPOBAHHIO HIIK 513
Te€HETHYECKOTr0 mTamMMma, UCIOJIb3yeMOro UK 533
aHaJan3a, CeIICKIUH 1 B Hay4HO-

T€HHOW UH)XEHEPHUH B HCCIIeIOBATEIbCKOM
KOHCTPYHPOBaHUU pabote
MIPOMBIIIUICHHBIX

IITAMMOB

4.4. MeTtoanyecKkue YKa3aHUsl 10 OPraHU3alMd CaMOCTOSATEJbHOH PpPadoThI
CTY/IEeHTOB

CaMmocrosiTenbHasi paboTa CTY/AEHTOB SIBJISIETCSI COCTAaBHOM 4acThio y4eOHOro mporecca u
UMeeT LEeNbI0 3aKpelyieHue M YIiayOJieHHWe TIOJTYyYEeHHBIX 3HAHUM M HAaBBIKOB, IOHCK U
npruoOpeTeHre HOBBIX 3HAHWH, a TaKKe BBIIOJHEHHWE YYEOHBIX 3alaHHi, TOITOTOBKY K
OpPEACTOSIIUM 3aHATHAM, 3ayeTaM U dk3aMmeHaMm. CamocTosTenbHas paboTa CTYIEHTOB IO
TcuuIUiHEe «[ eHeTHKa MUKPOOPTaHW3MOB C OCHOBAaMH T'€HHON WH)KEHEPUW» MPOBOJUTHCS B
AJIEKTPOHHON HMH(OPMAIIMOHHO-00pa30BaTeNbHON Cpeie B COOTBETCTBHE C METOJUYECKUMHU
YKa3aHUsIMHU 110 CaMOCTOATENbHON padoTe, BeutoxkeHHbIME DUOC UT'Y (https://educa.isu.ru).

Jlis opraHM3anuy caMoCTOSITEIbHON paOOThl MO JAUCHUIUIMHE UCIOJB3YIOTCS CIETYyIOLIe
(bOopMBI caMOCTOSATENBHON y4eOHOM paOOTHI:

- Pa3bop u ycBoeHHMss MaTepuala, H3JIO0KEHHOTO B JIEKIUMM C Tpe3eHTalued, B
JIOTIOJTHUTEIIHHBIX TEKCTOBBIX M BUIEOMaTEepHaax.

- BrimonHenue noMaliHero 3aiaHusi, BKIIIOYAIOIIEr0 TECTOBBIE BOMPOCHI U MPAKTHUYECKUE
3aa4u.

- [lucemennas pabota o teme: «Mexanusmsl penapanuu JIHK y npokapuor.

-IlogroroBka MoOKNaga IO MPOEKTUPOBAHHIO JSTAloOB pPadOTH MO  CEJNEKIUU WU
KOHCTPYHPOBAHMIO IITaMMa, UCIIOJIb3yEeMOI0 CTYJACHTOM B HayYHO-HCCIIeI0BaTeIbCKOM padoTe.

- [ToaroroBka k 3K3ameHy.

Iucvmennasn paboma. ]I U3ydeHUs TeM, HE M3JIOKEHHBIX B JIEKIUH, PEKOMEHAYeTCs
UCTIOJIF30BaTh OCHOBHYIO U JIOTIOJIHUTEIHHYIO JINTEPATYPY, & TAK)KE HCTOUHUKH, HaliJICHHBIC TIPU
OMOIIIM HMH(OPMAIIMOHHO-CIIPABOYHBIX M MOUCKOBBIX cHcTeM. Jlisi 3aKperuleHus MaTepualia
PEKOMEH/IyeTCs IeTIaTh KpaTKhe KOHCTIEKTHI 110 TeME.

B pamkax aucrumiuHbl «I €HeTHKa MHUKPOOPTaHU3MOB C OCHOBAaMHU T€HHOH HMHXEHEPHM»
TaKXe MPETYCMOTPEHO IMOATOTOBKA y4eOHO-HAYYHOTO JOKJIAJa, B KOTOPBIX CTYIEHT JIOJDKCH
(cM. . 4.3.2.) cIpOEKTHPOBATH ATAIbl PA0OTHI 1O CENEKUUH WIH KOHCTPYUPOBAHUIO IITaMMa,
HCIIOJIb3YEMOTO MM B HAayYHO-HMCCIIEOBATENbCKON pabore. KauecTBO BBITTOJIHEHHOW padOTHI
OIICHUBAETCS B XOJI€ OOCYXKACHUS MPEACTaBICHHOTO Jokiana (cM. . 4.3.1).

Yemuoiti 0oknao — 3to coobmenune B TeueHue 10-15 MHMH, B KOTOPOM CTYACHT B
JAKOHUYHOM (popMe TOIKEeH U3NI0KUTh pa3pabOTaHHYIO0 CAMOCTOSTENIFHO CXEMY SKCIIEPUMEHTOB
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[0 CEJIEKIUM WIH TE€HHO-UH)XCHEPHOMY KOHCTPYMPOBAHHIO, NPHUAECPKUBAACH CIEAYIOIIETO
IUIaHA: BBEJEHHE, OCHOBHAs 4YacTb, 3akirodeHue. Jlokiaa conmpoBOXKAAeTCs Ipe3eHTALMEH,
OTPaXKAKOIIEH OCHOBHBIE IOJIOKEHUS MO COOTBETCTBYIOLEH TEME, BKIKOYAIOLIEH HarJIsIIHbIC
Marepuaibl (CXeMbl, Taomumpl, ¢oro u T.0.). [lo OKOHUAHMM [OKJIafa CTYIEHTY 3aJaroT
BOIIPOCHI, KaK IIPENoJiaBaTreib, TaK M CTYIAEHTbl, Ha KOTOpbIE JOKJIATUYMK JOJDKEH JaTh
MCYEPIbIBAIOIINE OTBETHI.

Kputepuu onieHMBaHUs YCTHOTO TOKJIAA!

- Oumenka «oraumuHO». B mokimage deTko copMmylnuMpoBaHa Ielb M 33/a4H
CIIPOEKTUPOBAHHOI'0 SKCIEPUMEHTA, KOPPEKTHO MCIIOJIB30BaHbI METObI ISl JOCTHXKEHHUS LIEIH,
OMHKCAaH OXHIAEMBIH pe3ynbTaT, CTYACHT CBOOOJHO BIAJECET MaTepHalioM, H3JaraeT ero
JIOTUYHO, JOKa3aTellbHO, COOJIIo/lass OCHOBHBbIE IMpaBWiIa KyJabTyphl peud. Jlokian
CONPOBOXKAAETCA IpPE3EHTAllMe, KOTOopas OTpakaeT OCHOBHBIE IIOJIOXKEHMSI JIOKJIAJa,
MpPe3eHTAIUS COCTAaBIIEHA TPAMOTHO C COOJIIO/IEHHEM OOIIMX TpeOOBaHUM, MpaBUi MIPU(PTOBOTO
odopmieHus, nogaun rpaduUecKoro marepuaia, UMEIOTCS CCBUIKM Ha IMpHBEIEHHBIE (OTO,
pucyHku, cxeMbl W T.0. [lpm o0OcyxkaeHun [OOKIaAa CTYIACHT JaeT HUCYEPIbIBAOIINE,
apryMeHTHPOBAaHHbIE, KOPPEKTHBIE OTBETHI Ha BOIPOCHI.

- Ouenka «xopomoy. [lmaH skcnepuMeHTa COCTaBJIEH JIOTMYHO, MPUBEIAEHBI OMUCAHUS
MCIIOJIb30BAaHHBIX METOJIOB, HO HEKOTOpbIE ATalbl B HEJAOCTATOYHOW CTENEHH OOOCHOBAHBI
aBTOPOM WJIHM OTCYTCTBYIOT. lIpe3eHTanuss He B TMOJHON CTENEHU COOTBETCTBYET OOIIUM
TpeOoBaHusIM. OTBETHl CTYAEHTa HE Ha BCE BONPOCHl SBISAIOTCA HCYEPIBIBAIOIIMMU U
apryMEHTHUPOBaHHBIMH.

- OneHka «yJOBJIETBOPUTEIbHOY». [l1aH 3KcepuMeHTa COCTaBJIEH, HO HE COOTBETCTBYET
chopmynupoBanHOi 1enu. [IpomyiieHbl BakHbIE STambl U IUIAHUPYIOTCS Hea/leKBaTHbBIE
MeToibl. CTYZEHT 110Ka3bIBa€T OBEPXHOCTHBIE 3HaHUs. [Ipe3eHTalus 4yacTUYHO COOTBETCTBYET
YCTQHOBJICHHBIM TpeOoBaHMUsAM. [Ipum oOCyXJIeHHM J[OKiIaja CTyJEHT He BCerja [Jaer
MPaBUJIbHbIE, HCUEPIIBIBAIOIINE OTBETHI Ha 33/1aBA€MbIE BOIIPOCHI.

- OneHka «HEyJIOBIETBOPUTENbHOY». CTYIEHT HE CMOI YeTKO C(OpMyIupoBaTh LElb
IIPOEKTa, CMYTHO TMpPEACTaBIsE€T METOAbl €€ JOCTH)KEHHUS; Ipe3eHTauus orcyrcrByeT. llpu
0o0CYX/IeHUU JOKJa/Ja CTYJeHT HE JaeT OTBEThl WJIM OHM HE COOTBETCTBYIOT 3a/JlaHHBIM
BOIIpOCaM.

4.5. IlpumepHasi TeMAaTUKA KYPCOBbIX PadoT (MPOEKTOB): HE MPEAYCMOTPEHBI YIEOHBIM
IIJITAHOM.

V. YYEBHO-METOANYECKOE U THOOPMALIMOHHOE OBECIIEYEHHUE
JAUCHOUIIJINHbI

a) nepeYeHb JUTEPATYPbI

1. Ksurko K.B. I'enernka Mukpoopranusmon : yue6. mocobue / K. B. Ksurko, 1. A.
3axapos ; Cankt- [lerepOyprckuit roc. yH-T. - 2-e u3n. - CII6. : U3a-so CIIOI'Y, 2012. - 268 c.

2. YemepunoBa B. 1. OCHOBBI T€HOMHKH U MPOTEOMHUKH: TEXHOJOTHH PEKOMOMHAHTHBIX
JIHK mnepBoro mokoneHus (reHHas nHxeHepus) : yuae6. mocodbue / B. 1. Uemepunosa. — MpkyTck
: Uzn-Bo UT'Y, 2014. — 280 c.

3. Kpebe, J. I'. T'enst mo Jlptouny : yue6HOe mocobue / [I. I'. Kpebe, C. Kunmnarpuxk ;
nepeBoj ¢ aHrmiickoro moxa pexakmuei [[. B. Peopuxosa, H. FO. Yceman ; xymoxauk B. E.
HIkepun. — 4-e uzn. — Mocksa : JIJaboparopus 3Hanui, 2021. — 922 ¢. — ISBN 978-5-93208-
506-6. — Tekcr : snextpoHHsbli // Jlanp : snekrpoHHO-OMOnmMoTreyHas cucrema. — URL:
https://e.lanbook.com/book/172253

0) mepuoguYecKne U3IAHNS
1. Xypuan «MomnekynsapHas TeHETHKa, MHUKpoOuosorus u Bupycomorus», OO0
UznarensctBo "Memua Chepa" (Mocksa); http://www.e-library.ru
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2. Xypuan «lIpuknagHas Owoxumuss W MukpoOumosorus», wu3a-so OO0 "UKI]
"Axanemkuaura" (Mockga); http://www.e-library.ru

3. «KypHaim MHKpPOOHOJOTHHM, ONHUIEMUOJOTUM U  HUMMYHOOHOJOTHUU»,  H3/-BO
«lleHTpaJIbHBIIl HAYYHO-UCCIICIOBATEIBLCKANM HHCTUTYT JmnuaeMuosiornn PocrorpebHam3opa
(Mockaa); http://www.e-library.ru

B) CIINCOK aBTOPCKUX METOANYECKHX pa3padoTok:

1. Yemepunmoa B.M. Pa3pemaromas crnocoOHOCTh T'€HETHYECKOTO aHaiW3a W €ro
ocobeHHocTH y Oaktepuii : yueb. mocobue A camocToAT. paloThl CTyA., 0o0yd. Ha
crenuanu3anusax «I'enernka» u «Mukpoouosorus» / B. . YUemepuiona, O. A. Cekepuna ; Oen.
areHTCTBO MO 00pazoBaHuio; Mpkyrt. roc. yH-T. - Upkyrck : U3n-so UT'Y, 2005. - 124 c.

2. YemepmnoBa B. 1. OcHOBBI T€HOMUKH M TPOTEOMHUKH: TEXHOJIOTHU PEKOMOMHAHTHBIX
JIHK mnepBoro mokosieHus (reHHas MHxeHepus) : yae6. mocodbue / B. 1. Uemepunona. — MpkyTck
: M3n-Bo UT'Y, 2014. — 280 c.

3. OcrpoBckast P.M. I'enernka : yue6. mocodbue / P. M. Octposckasi, B. . Uemepwuiona ;
peu.: I'. U. [Inemanosa, 1. K. Cemunckuii ; Upkyrckuii roc. yH-T. - Upkyrck : U3n-so UI'Y,
2012. - 247 c.

4. YemepunoBa B.M. I'eHeTnka MHKpPOOPraHM3MOB: T'€HETHUYECKUN aHAIU3 peryssiluu
9KCIIpeccuu reHoB : yueb. mocodue / B. U. YUemepmiiosa ; pen.: FO. M. Koncrantunos, O. A.
Cekepuna ; Upkyrckuii roc. yH-T. - Upkyrek : U3n-so UT'Y, 2013. - 299 c.

5. YueOGHo-MeToauYecKue Marepuaibl (TEKCThl JEKUUA C Mpe3eHTAIUsIMU, 3aJaHus s
CaMOCTOSITENIbHOM paboOThl, METOIMYECKUE YKa3aHUS MO CaMOCTOSITENLHOM paboTe CTYAEHTOB,
cOOpHUKH 3a7a4, Tioccapuii), BeutoskeHHbie B DMMOC UTI'Y  (https://educa.isu.ru).

r) 06a3pl JAaHHBIX, HHPOPMAIHOHHO-CIIPABOYHbIE U MONCKOBbIE CHCTEMBI

1. Hayunas Dnekrponnas bubnuoreka: http://www.e-library.ru

2. OBC «FOPAWTY: https://www.biblio-online.ru

3. OBC «Jlanb»: https://e.lanbook.com/book/

4. 3BC Znanium - https://znanium.com

5. Ob U3narensckoro neHTpa «Akamemus»: http://www.academia-moscow.ru

6. [Touckonas cucrema Google: https://www.google.com/search

7. Google Scholar —ITouckoBast cicTemMa 0 HAYYHOH JTUTEPATYpe

8. Ilouck 5NEKTPOHHBIX KHMI, nyOnukanuii, 3akoHoB, ['OCToB Ha caifTax Hay4HBIX
AJIEKTPOHHBIX OubIMoTek: http://tusearch.blogspot.com.

9. Science Research Portal - HayuHas TmOHCKOBas CHCTEMa, OCYIICCTBIISIONIAs
MIOJTHOTEKCTOBBIM TOMCK B JKypHaJlaX MHOTHX KPYIMHBIX HAYYHBIX H3/ATENbCTB, TAKHX Kak
Elsevier, Highwire, IEEE, Nature, Taylor & Francis u np. Wmer craTbu W JAOKYMEHTHI B
OTKpPBITHIX Hay4HbIX Oa3ax manHbix: Directory of Open Access Journals, Library of Congress
Online Catalog, Science.gov u Scientific News.

10. http://www.fptl.ru/biblioteka/biotehnologiya.html

11. http://www.medbook.net.ru/010512.shtml

12. PubMed Central® (PMC) — OecruiaTHBIH TOJHOTEKCTOBBIH apXWB KYPHAIBHOM
JUTEpaTyphl O OMOMEIHUIIMHE U HayKaM o *H3HM B HanmoHanbHON MeanuuHckol OnbmmoTexe
HannonansHOTO WHCTUTYTA 3/1paBOOXPAaHEHNUS CHIA (NIH/NLM):

http://www.ncbi.nIm.nih.gov/pmc

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JJUCHUIIJINHbI
6.1. YueOHO-1a00paTOpHOE 000pyI0BaHHE:

Aymutopust  JUII  TPOBEACHUS  3aHATHA  JEKIMOHHOTO  THUMA:  00OpydoBaHa
CIIeNUaTM3UPOBaHHON (y4eOHOM) MeOenplo Ha 25 TMOCaJOYHBIX MECT; TEXHHYECCKUMHU
cpenctBamu oOyueHusi: mpoektop Epson EB-X03, mocka mapkepHas; ydeOHO-HATIISTHBIMU
nocoOHsIMH, 00ECIEeUNBAIOIIMMU TEMATHUYECKUE WJUTIOCTPALlMU MO JUCHUIUIMHE: MPE3eHTAluN
10 TeMaM IPOTPaAMMBL.


http://www.ncbi.nlm.nih.gov/pmc
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Aynutopus  Ans TPOBEACHUSA  3aHATUH  MpaKTUYeCKoro  Tuma:  00opyAoBaHa
crenuanu3upoBaHHoi (y4eOHoi) Mmebenpto Ha 10 MOCaZOYHBIX MECT; JOCKOW MEJIOBO;
TEXHUYECKUMH CpeacTBaMu o00ydeHus: mpoektop BenQ MS521P  y4eOHO-HArISAHBIMH
NOCOOUSIMU: TIPE3EHTALIUH 110 TEMaM ITPOrPaMMBI.

Kowmmerotepusiii  kimacc (yueOHast ayauTopusi) Ui TPYINIOBBIX M HHAWBHUIYaTbHBIX
KOHCYJIbTAIlMi{, TEKYIIEro KOHTPOJS M TMPOMEXKYTOUYHOW aTTeCTallud, OpraHu3aluu
CaMOCTOSITEJIbHOW paboThI: ayAUTOpHs 000pyAOBaHa CIEUaTu3UPOBaHHON (yueOHOI) MeOenbio
Ha 20 mOCagOYHBIX MECT, JOCKOM MeJNOBOH; 000pynOoBaHa TEXHUYECKHMMHU CpPEACTBAMHU
o0ydeHus1: cucteMHbIid 0J10k PentiumG850, morutop BenQ G252HDA-1 miT.; cucTeMHbIi 0JI0K
Athlon 2 X2 250, monutop BenQ G252HDA - 8 mt.; cucremusiii 610k PentiumD 3.0GHz,
MoHuTOp Samsung 740N — 3 mT.; MmoHOO0K IRU T2105P — 2 mT.; cucteMHubIit 6510k Pentium
G3250, monutop BenQG955 — 1 mt.; cucremusiii 6mok Pentium G3250, monuTop BenQ
GL2250 — 1 mwr.; cucremusiii 6ok Pentium G3250, monutop Samsung T200 HD — 1 mt.;
cucteMHbIi 610k Pentium G3250, monuTtop Samsung T190N — 1 mT.; cuctemuslii 610k Pentium
G3250, monutop Samsung 740N — 1 mT.; mpoektop BenQ MX503; skpan ScreenVtdiaEcot.
C HeOrpaHWYEHHBIM JOCTYIIOM K ceTH MHTepHET M o0ecredeHrneM J0CTyna B DIIEKTPOHHYIO
uH(}OPMaILMOHHO-00Pa30BaTEIbHYIO CPEAY OPraHU3AIIH.

[lomemenne st XpaHeHuss M OPOQUIAKTHYECKOrO  OOCIIy)XHBaHMSI — y4eOHOIO
o0opy/oBaHus: ayAuTOpUs 0OOpYJOBaHA CIELUATM3UPOBAHHON MeOenbl0 Ha 3 MOCaJOYHBIX
MmecTa; HoyTOyK Lenovo I1580, mpoexktop BenQ MS521P.

6.2. [IporpamMHoe obecrievyeHnme:

DreamSpark Premium Electronic Software Delivery (3 years) Renewal (Windows 10
Education 32/64-bit (Russian) - Microsoft Imagine, Windows 7 Professional with Service
Pack 1 32/64-bit (English) - Microsoft Imagine, Windows Server 2008 Enterprise and
Standard without Hyper-V with SP2 32/64-bit (English) - Microsoft Imagine, Access 2016
32/64-bit (Russian) - Microsoft Imagine, Access 2010 32/64-bit (Russian) - Microsoft
Imagine). Jlorosop Ne03-016-14 ot 30.10.2014r.

Kaspersky Endpoint Security mist 6usneca - Crangaptaeiii Russian Edition. 250-499.
®opyc Kontpakt Ne04-114-16 ot 14n0s0pst 20161 KES. Cuer NePCI[3-000147 u AKT ot
23n0s16ps 20161 JIu. Ne1B08161103014721370444.

Microsoft Office Enterprise 2007 Russian Academic OPEN No Level. Homep Jlunen3un
Microsoft 43364238.

Microsoft Windows XP Professional Russian Upgrade Academic OPEN No Level.
Howmep Jluniensuu Microsoft 41059241.

Office 365 mpodeccnonanbHblil TTIOC A8 yuamuxcs. Homep 3akaza: 36dde53d-7cdb-
4cad-a87f-29b2a19c463e.

6.3. Texunuyeckue U 31eKTPOHHbIE CPeACTBA:

O6pazoBarenbubiit noptan UI'Y (educa.isu.ru): mpe3eHTalMu K JIEKIUSIM U MPAKTHYECKUM
3aHATUSAM, KCEPOKONHHM IE€PBOMCTOYHHUKOB, TECThI, TIJIOCCApUil ClEeMU(PUUECKUX TEPMUHOB,
COOpHUKH y4eOHBIX 3aj1a4.

VIil. OBPA3OBATEJIBHBIE TEXHOJIOT U

Jns  ocBoeHHMs JIUCHUIUIMHBI «['€HeTHKa MHKPOOPTaHWU3MOB C OCHOBAaMH T'€HHOM
WH)KEHEPUW» TIPUMEHSETCS OCHOBHAs TEXHOJOTHUs OOy4YeHHss — TpoOJieMHOe OOydYeHHe,
HANpaBlieHHAsT HAa pa3BUTHE TO3HABATENFHOW AKTUBHOCTH, TBOPUYECKOH CaMOCTOSTEIHHOCTH
CTYZICHTOB W 3aKJIFOYAIONIASCS B IOCIEAOBATEILHOM M IEJICHATIPABICHHOM BBIIBH)KCHUU TP
CTYJIECHTOM TIO3HABATENbHBIX 3aja4, pa3penias KOTOPhIe CTYACHThl aKTUBHO YCBAaMBAIOT 3HAHUSI.
B y4eOHOM Tmpomecce HCHOIB3YIOTCS  TOWCKOBBIE  METOIBI  WHTEPHET-TEXHOJOTHA
JTUCTAHIIMOHHOTO O0pa30BaHUs, peali3yeMble BO BCEX TEXHOJOTMUYECKUX Cpelax: ayauo- U
BHUJIeOKOH(DepeHnn, ¢GOpymMbl, 4YaT-KOHPEPEHIIMH, COI.CETH H  DJIGKTPOHHAs  I0YTa.
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Hcnonb3yercst O6paszoBarenbhbiii moptan MI'Y - educa.isu.ru. C menpio (GOpMHpPOBaHHUS U
pPa3BUTHA HpO(beCCI/IOHaHLHBIX HAaBBIKOB TMPOBOJAATCA IMPAKTHUYCCKUC 3aHATHUA C QaAHAJIMU30M
KOHKPETHBIX SKCIIEPHUMEHTAIbHBIX JIAHHBIX, IOCTAHOBKOW U pEIICHHEM MO3HaBaTeNIbHbIX 3ajad.
3HaHus 3aKPCIUIAIOTCA CaMOCTOSATCIIbHBIM ~ BBIIIOJIHCHUCM  JOMAIITHUX 3aI[aHI/II>'I, C LCJIBIO
KOHTPOJISI 32 YCBOCHHEM 3HAHUU.

Vill. OHEHOYHBIE MATEPHAJIBI VIS TEKYIIEI'O KOHTPOJISA U
MMPOMEXYTOYHOM ATTECTAIIMA

Ouenounvie mamepuanvl 013 6X00HO20 KOHMPOIIA

B kauecTBe OLICHOYHBIX CpPEACTB Ul BXOJHOI'O KOHTPOJS OLEHKHM YPOBHS 3HAHHM
CTYAEHTOB MCIIOJIb3yeTcs cobecenoBaHue. B mpouecce cobecenoBaHusl OLIEHUBAETCS YPOBEHb
BJIaJIcHHUsI 0A30BBIMU 3HAHHUSIMU, YMEHHUSIMH, HAaBBIKAMH, HEOOXOIUMBIMH ISl Hadaja 00y4eHuUs
no aucuuminHe «l'eHeTuka MUKpOOPraHU3MOB C OCHOBAMHU I'€HHON MHXKEHEPUM» ONpeeisieTcs
CTENEHb BJIAJICHUS] HOBBIM MAaTEpPHAJIOM JI0 Hayajla €ro U3y4eHHUsl.

Ouenounvie mamepuanvt mexKyuie20 KOHMPOAA POPMUPYIOMCA 6 COOMEEMCMEUU C
JIHA ynugepcumema

B pamkax aucuuruinHbl «l'eHeTMKAa MHKPOOPTaHU3MOB C OCHOBAaMM T'€HHON HMHXKCHEPHM»

HCIIOJIB3YIOTCA CIICAYIOIIUC d)ODMLI TCKYIIEr0 KOHTPOJIA:

- KOHTPOJIb CAMOCTOSITEIIbHON pabOThI:
- peleHne O03HABATENBHBIX U MTPOOJIEMHBIX 3a7ay;
- TECTUPOBAHUE;
- IOATOTOBKA JOKJIA/A.
DOH/I OLIEHOYHBIX CPEJICTB BKJIIOYAET!
- (hoH TECTOBBIX 3aJaHU MO TUCIUIUINHE;
- COOpPHHUK y4eOHBIX 33/1a4 110 T€HETUKE MUKPOOPIaHU3MOB;
- cOOpHUK 3a]1a4 110 TEHHOW WH)KEHEPUH;
- BOIIPOCHI JUIsl CAMOCTOSITEIbHOTO N3Y4YEHHS;
- BOIIPOCHI U OMJIETHI JUIs SK3aMEHa;
- KPUTEPHUH OLICHKU 3HAHUH CTYIECHTOB.
HaznaueHue o1leHOYHBIX CpeACTB: BhIABUTH chopmupoBaHHOCTh koMreTeHuil [1K-1 u TIK-

3 (om. . 1L.).

JleMOHCTPAllMOHHbIE BAPMAHTHI TECTOB M 3224 /I TeKyIIero KOHTPOJIst

IIpumep Tecra

Tema: [ToHATHS «PEHOTHII» U «TEHOTHUID» Y MUKPOOPTaHU3MOB

Bapmuanr 1

1. KynpTypa MUKpPOOPTaHU3MOB, POU3OIIEANIAS B pe3yIbTaTe 0eCHoI0ro pa3MHOKEHUS
OJTHOW KJIETKH, IMEIOIIEH OJTHO SIPO MM aHAIOTUYHYIO SIIPY SIIEPHYIO CTPYKTYPY, Ha3bIBACTCS:

a) 4ucTas KyiabTypa

0) mTamm

B) KJIOHOBasi KyJIbTypa

T') TeTepOTreHHAast KJICTOYHAS TIOTTYJIISIIIHSI

2. lns xneTok OakTepuil He XapakTepeH MpU3HaK:

a) popma

0) pa3mep

B) MOP(OJIOTHSI KOJIOHUU

I') HaJIM4YUeE KaIlCyJibl

Bapuanr 2

3. Enunnneit yyera HacJIeICTBEHHOCTH U H3MEHYMBOCTH Y MUKPOOPTaHU3MOB SIBIISICTCS:
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a) OTAeNnbHast 0CO0b

0) MMOTOMCTBO OJTHOM KJICTKH

B) IIITAaMM

') KJIOHOBas KyJIbTypa

4. J11s Bcex MUKPOOPTraHU3MOB OOIIHUM SIBIISIETCS:
a) raryIOuIHOCTh

0) CXO/IHBIC METO/IbI PAOOTHI

B) OTCYTCTBHE KU3HEHHOTO ITHKJIA

T') croco0 pa3sMHOKEHUS

Bapuanr 3

5. KiloH y MUKpOOpPraHu3MOB — 3TO:

a) KJIETOYHAas MOIYJIALHNS

0) KyJlbTypa U3 FreHeTUYECKU UICHTUYHBIX KIETOK
B) KOJIOHUS

T) 4iCcTas KylIbTypa

6. [Ipu3Haky mrraMMa MUKPOOPTaHU3Ma, BBIICIICHHOTO U3 IIPUPO/IBI, HA3bIBAIOTCS B

TCHCTUKEC MUKPOOPIraHU3MOB IIPU3HAKAMM:

a) TUIIOBBIMU

0) OCHOBHBIMH

B) JUKOTO THIIA

T') IPUPOTHBIMHU

IIpumep KOMNIETEHTHOCTHBIX TECTOB

1. Bsl Beimenmiu mramMm OakTepHii, KOTOPHI 0071a1aeT peIyKIIMOHHON aKTUBHOCTHIO B
OTHOIICHUH yTJIEBOJOPOIOB HepTH. KakuMu MeTogamMu MOKHO BOCIIOIB30BATHCS TS
YBEJIUYEHHS 3TOI aKTUBHOCTH, UTOOBI HCIIOIB30BATh IITAMM B MPAKTUKE?

2. CIpOCKTUPYHITE MMO3UTUBHYIO CEJICKIIHIO JIUIS KKIOTO M3 CIICAYIONUX TUIIOB MyTaHTOB

E. coli. O6cynure, KaKyro pa3HOBHAHOCTH CEJICKTUBHBIX YaIlIEK W/WUJIH YCIOBUHN BBI JOJKHBI
UCIIOJIb30BaTh.

A. MyTaHTBl, yCTOHYMBbIE K aHTUOMOTUKY CTPEIITOMULIUHY.
b. PeBepTanTtsl o MyTtanuu trp, KOTopble 00yCIOBIMBAIOT NOTPEOHOCTH KIIETOK B

Tpunrodane.

IIpumep 3apau:

1. VYcranoBute reHOTHOBI cieayromux mTammoB E. coli. [Ins o0o3HaueHHs T'€HOTHIIOB
UCIIONIL3YHTEe CHMBOJIBI: Pro+, pro, ade+, ade (He HyxmaeTcs B MpOJIMHE, ayKCOTpod Mo
IPOJIMHY, HE HYXKIAa€TCsl B aJICHUHE, ayKCOTPOd 1O aJIeHUHY, COOTBETCTBEHHO).

MunHumanbpHas cpena
IHITamm oe3 ¢ no0aBlIeHEM ¢ no0aBlIeHEM ¢ no0aBJIeHNEM aJicHUHA U
J100aBOK aJeHUHA IPOJTMHA MTPOJTMHA

1 - - + +

2 + + + +

3 - - - +

4 - + - +

2. Kax BwvI mokaxere, 94TO reH TOKCHHA MATOTCHHOW OaKTEpHH HE SBJISCTCS HOPMAIbHBIM
XPOMOCOMHBIM TreHoM, a HaxoauTtcs Ha JIHK mpodara, KOTopslil He SBIsSETCS OOIIUM IS
Bcex OakTepuit Buma’?

3. Bbynyr nu nocnenosarenbHocTH 5'-GGCC-3' u 3'-GGCC-5' B AByXI1IeNOYEYHON MOJIEKYIIe
JHK pa3pes3aTbcst OIHOM U TOU K€ PECTPUKTAZ0M?

4. Tlpenapar nuneinou BupycHoit JIHK oOpabaTeiBaroT ykazaHHBIMU HUXE (pepMEHTaMH U

ux koMOuHanue. [lomyunBmmiics HaOOp PECTPUKTOB MOABEPraroT 3ekTpodopesy. Ha
OCHOBE TIPEJCTABICHHBIX B TaONUIE pE3yJIbTaTOB TOCTPONUTE KapTy PECTPHUKIUU
BupycHoii /IHK.
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depmeHT Pasmepbl pparmeHTa B T.M.H.
Bglll 5n10

Hgal 5110

Smal 2n1l3

Bglll n Hgal 5

Bglll u Smal 2,518

Hgal n Smal 2,3n10

Ouyenounvie mamepuansvl 0715 RPOMEIHCYMOYHOU AMMmMeCmMayuu 6 hopme IK3amend.

dopMa TPOMEKYTOUHOH arrectanuu - Ik3ameHn. Cucrema oneHok: mnsaTuOauipHas. OC
3TOrO THIIA JOJDKHBI BBIABISATH CTENEHb OCBOCHHUS TEOPETHYECKMX 3HAHUU Kak 0azy ais
dbopMUpOBaHHUA  KOMIETCHIIMM, yMEHHUS WX TMPUMEHATh B CHUTYalUsX, MOACIUPYIOLINX
npo¢eCCHOHATIBHYIO ACATENBHOCTD, a Takke chopmupoBanHOocTh Komnerennmii [1K-1, T1K-3.3,
3asBiieHHBIX B 11. |11

IIpumepHBIH CIMCOK BONPOCOB K IK3aMeHY
1. 'eHeTHKa MUKPOOPTaHU3MOB H €€ MECTO B CHCTEME OMOJIOTMYECKIX HaYK.
2.00mue cBoOicTBAa M IPEUMYIIECTBA MHUKPOOPraHM3MOB Kak OOBEKTa TI'e€HETHYECKHX
UCCIICJOBAHUM.
3.OKcriepUuMeHTalbHbIE JJOKA3aTeIbCTBA HAJIMUYUS T'€HOB y OaKTepHil: (IyKTyallMOHHBIH TECT
Jlypua u [lens0proka.
4.OKcriepUMEHTalIbHbIE JI0Ka3aTeIbCTBA  HAJM4MAg  TE€HOB y  OakTepuil: omeIT 10
nepepacnpezenenuo Herokomoa.
5.Wcnonb3oBanue Merona  ormevyarkoB JlenepOeproB [uis J0Ka3aTenbcTBA MYTAllMOHHOMN
IPUPO/IBI U3MEHUYUBOCTH Y MUKPOOPTaHU3MOB.
6. KioH Kak eMHuIA yyeTa HacleICTBEHHOCTH U U3MEHYMBOCTH Y MUKPOOPTaHU3MOB.
7. OTnUYus TOHATUHN KKIIOHY, «IITAMMY, «UUCTast KyJIbTypa» U «KJIETOUHAs MOMYJIISALU».
8. IIpu3HaKy KJIETKU U KJIOHA, X Kiaccudukamys. [IoHsTHEe 0 reHeTHYeCKUX MapKepax.
9. Myranmonssiii ananus. Knaccudukanus myranuii. CnocoObl BBISIBIEHNS MyTaHTOB.
10. YactoTa MyTaHTOB M 4acTOTa MyTalLHi.
11. UanynupoBaHHblli MyTareHe3. TpeOoBaHHs K MOCTAaHOBKE OIBITOB MO HWHIYLIHPOBAHHOMY
MyTarcHesy.
12. KonuuecTBeHHBIE METOABI y4€Ta MYTAIlMOHHON H3MEHYMBOCTH M CIOCOOBI BBIPAXKEHUS
3¢ (HeKToB MyTareHoB.
13. MonekynspHble MEXaHU3MbI T€HHBIX MyTalUH.
14. ITonsThe 0 penapanuu U €€ MEXaHU3Max.
15. IlpuHiunsl rUOpPUIOIOTHYECKOT0 aHajdh3a W CIOCOObI MOJy4YeHHUS PEKOMOMHAHTOB Y
MHUKpPOOPTaHHU3MOB.
16. DnemeHTapHbIE HACIEICTBEHHBIE PA3INYMsl y MHUKPOOPraHU3MOB, UX HCIOJIb30BAHUE B
reHeTUYecKoM aHanu3e. [IoHATHe 0 CeleKTUBHBIX U HECEIEKTUBHBIX MapKepax.
17. IloHsATHE O KJIIETOYHOM U )KM3HEHHOM LIUKJIE Y DYKAPUOTUUYECKUX MUKPOOPTaHU3MOB.
18. Opranusanus reHoma 1 CTpPOEHHUE T€HA Y 3YKapHOTUYECKUX MUKPOOPTaHNU3MOB.
20. TeTpaaHbIi aHAIN3 MOHO- U IUTHOPUIHOTO CKPEIIMBAHUH.
22. OcoOeHHOCTH OpraHu3alMy TeHeTH4Yeckoro marepuana y Oakrepuil. CTpoeHue reHa
IIPOKAPHOT.
23. Perynsauusi akTUBHOCTH T€HOB Y MUKpoopranu3MoB. [lonstue o0 onepone.
24. CiocoObl 0OMeHa reHeTHYecKoi nHpopmanueit y 6akrepuid, X o0Ias XapakTepuCcTUKa.
25. Konsbroramusi, 0011ast xapaktepuctuka mnporecca. [TomoBoit pakrop, ero pynkiuu. [leperoc
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XPOMOCOMBI IIpU KOHBIOranuu. CeKcayKIusl.

26. Yactota mepeHoca M 4acTOTa BKIIOYEHHs MapKepoB. MeToabl MOCTPOECHHUS I'€HETHYECKHX
KapT Ipy KOHBIOTalui. MeTo/1 BpeMEHHOT0 KapTUPOBaHHsI IIPA KOHBIOIalliu.

27. Tpanchopmanus. Ilpupoma TtpaHchopmupyromero areHta. OOmas XapaKTepUCTHKA
npouecca. ['eHeTudeckoe KapTUPOBaHUE NIPH TPaHCHOPMALIHU.

28. TpaHcmykuus, ee THIOBL. MexaduamMbl 00pa3soBaHWsl TPAHCAYLHPYIOIHX  (aros.
HMcnonp3oBaHue TpaHCIYKIIMK B TeHETHYEeCKOM aHanu3e. KoTpaHCayKIus ¥ KOHIPECCHUSL.

29. Inasmuael. Knaccuduxanuy 1 postb B 3BOIONHUY MUKPOOPTaHU3MOB.

30. TpaHCO3HIHOHHBIE (MHIPHPYIOIIKE) TI'EHETHYECKHE OJIEMEHTHI, WX KJIacCH(HUKaIMs.
Murpupyromue 37eMeHThI | 9BOJIOLHS MUKPOOPTaHU3MOB.

31. BupyneHnTHble W yMepeHHble OakTeprodaru, OCOOEHHOCTH MX >KHU3HEHHBIX IHMKIIOB H
ckpenBaHus. I[lonsiTue o BereraTuBHOM (oHAe (aroBbIX MeHOMOB. MeTOIbI N'€HETHYECKOTO
aHalM3a BEreTaTUBHOTO (ara u npodara.

32. O6mast cxema reHHO-HHKEHEPHBIX IKCIIEPHMEHTOB.

33. ®epMEeHTHI TeHETHYECKUX MPOLIECCOB U UX HCIIOJIH30BaHKE B TEeHHOMHKEHEPHBIX paborax.
34. Tlonsitue o BekTope. OO1IHe CBOWCTBA BEKTOPOB M UX HA3HAYCHHE

35.TexHuKa KJIOHUPOBAHHUS C IIOMOIIBIO BEKTOPOB Ha OCHOBE IUTa3MH, (aroB U KOCMHUI.

36. KnonupoBanue reos in vitro. Meroz ITIP u ero ucmnoss3oBaHue.

37. TlomgroroBka JIHK k kionupoBanuio. Metoasl obbemunenus ¢parmentos JIHK npu
KJIOHUPOBAHUHU.

38. Meronsl ompenenenuss nepBuuHon crpyktypsl JIHK u crparernmu cekBeHHpOBaHHS
resomuoi JTHK.

39. Xumuko-pepMeHTaTUBHbIE METO/bI CHHTE3a FeHOB U oimronykieotnaoB. Cunres kJIHK.
Jloxannu3oBaHHBIN MyTareHes.

40. Ionsitue 0 GaHKe reHOB, €ro MOJHOTE.

41. MeTopl CKpUHHHTA PEKOMOUHAHTHBIX KJIOHOB. BEKTOPBI IIPAMO#i ¥ HENIPSIMOM CEIEKIIHH.
42. Bexrops! skcnpeccun. QakTopel, BIUsIONUE Ha 3QHEKTHBHOCTD SKCIPECCHH UYKEPOTHBIX
I'€HOB.

43. CynepnpoyeHTsi u nmpo6ieMa cTabuIbHOCTH BEKTOPOB. CeKpelus 1y KEPOIHBIX OEIKOB.
44. Knaccu4eckue METOIbI CeIEKIHHA MUKPOOPIaHU3MOB ¥ CO3aHUs IPOMBIIUIEHHBIX IITAMMOB
T€HHOMH)XEHEPHBIMH METOJIaMHU.

Pa3zpaboruuk:

%*"7/ noueHt B. U. Yemepuiiora
(nozxm(cr;)

IIporpamma coctaBiena B coorBercTBuH ¢ TpeboBanusvu OI'OC BO mo HampaBlieHHIO
nojarorosku 06.03.01 «buonorus» npodpumo «MEKpOOHOIOTHSY.
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