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Pabouas mporpaMma JUCLUUIIMHBI pa3paboTaHa B COOTBETCTBUHM C CAMOCTOSITENbHO yCTa-
HOBJIeHHbIM MI'Y o6pa3oBaTesbHbIM cTaHgapToM (OC MIY) pnsa peannsyeMbIX OCHOBHBIX
npodeccruoHaIbHbIX 06pa30BaTebHbIX MPOTPaMM BhICLIET0 0Opa30BaHUs MO HAMPABJIEHUIO
noarotoBku / cnenuanbHocTd 04.05.01 «DPyHJgaMeHTasbHass U NpPUKJIAJHAs — XU-
MUs» (MporpaMMa creLuaJnTeTa), yTBepKaeHHoro npukasom MI'Y ot 29 pnekabpsa 2018 ro-

naNe 1770 (c usmeHenusiMu no npukasy N2 1109 ot 11.09.2019).

['ox (roabl) npueMa Ha o6ydeHue 2019/2020



1. MecTo aucuunauubl (MoayJis) B ctpykType OOIl: BapuaTuBHasg yactb OOII, 6710k [1/1.

2. [lnaHupyemble pe3y/ibTaTbl 00y4eHUs N0 JUCLUIIIIMHE, COOTHEeCEHHbIe C IVIAaHUPYEeMbIMU pe3yJibTaTaMU OCBOEHHUs1 06pa3oBaTeIbHOU Mpo-
rpaMMbl (KOMIETEHLUSMHU BbITYCKHUKOB). COOTBETCTBHE pe3yAbTaTOB 00y4yeHus o AaHHOMY ajieMeHTy OIIOII pe3yabTaTtam ocBoenus OINOII (B

dbopme kKoMIeTeHIUA - UHAUKATOD - 3YB) ykazaHo B 061el xapakTepuctuke OIOII.

KoMnereHuusa

WHAMKaTOPp AOCTHXKEHUA

IlnaHupyeMble pe3y/ibTaTbl 06y4YeHUs N0 AUCHUIIIMHE
(Moay.mi0)

OIIK-1.C. CnocobeH peliaThb CO-
BpeMeHHble MP06/ieMbl QyHAAMEH-
TaJIbHOU U IPUKJIAJHON XUMUH,
MCI0J1b3ysI METO/0JIOTHI0 HAYYHO-
ro nojxoJia ¥ cucreMy GpyHJaMeH-
TaJIbHBIX XUMUYECKUX TOHATUH U
3aKOHOB

OIIK-1.C.1. BocnipuHuMaeT UHpoOpMaLUIo
XUMHUYECKOT0 COJlepKaHusl, CHCTEMATHU3H-
pyeT U aHa/IM3UpYeT ee, OLleHUBAeT aKTy-
aJIbHOCTb U CTENeHb HOBU3HbI JJAHHBIX

YMeTb aHa/IM3MPOBATh HAYYHYIO JIMTEPATYPY C LieJIbI0 Bbl-
©6opa HanpaBJieHHUS U MeTO/I0B, IPUMeHseMBIX B UCCJI€/I0Ba-
HUH 10 TeMe BbINYCKHOW KBaIMPUKALLMOHHOW paboThI,
YMeTb: caMOCTOATEJ/IbHO COCTABJATH IJIaH UCCJIe[J0BaHUSA
BsiapeTh HaBbIKaMHU NOMCKA, KDUTUYECKOTO aHaIU3a, 0600-
IleHUs] WM CUCTeMaTu3allUM Hay4YHOM HMHpOpMalMH, MOCTa-
HOBKM LieJlell Uccie[j0BaHUA U BblIOOpa ONTHUMaJIbHBIX MyTel
Y METOJI0B UX JOCTHXKEeHHUSA

CIIK-1.C. Cmoco6eH UcIoJIb30BaTh
001 Ke TPe/ICTAaBJIEHUSIMHU O CBOMU-
CTBaX MUKPOOPTaHU3MOB Y 3HaHUE
CTPOEHUSI U OBUOJIOTUYECKUX QYHK-
UM OCHOBHBIX KJIaCCOB 6MoOpra-
HUYECKHUX COeIUHEHUH, a TaKKe
OCHOBHBIX MyTeN peryasiiuu 61uo-
XMMHYECKHUX IIPOLIeCCOB MPHU pelile-
HUH 337124 NpodeccuOHATbHOU
JeaTeJIbHOCTH

CIIK-1.C(uTOr) npyv NoCTaHOBKe W HHTEP-
npeTanyu pe3yJabTaTOB HAYYHBIX HCCIEJ0-
BaHUMH MHCNOJIb3yeT 3HAaHHUSA O CBOMCTBax
MHUKPOOPraHU3MOB, CTPOEHHU U OUOJIOTHU-
yeCKMX QYHKLHAX OCHOBHBIX KJIAacCOB GMO-
OpraHUYecKUX COeJUHEHUH, OCHOBHBIX IIy-
TAX PEryJsMd 6MOXUMHUUECKUX POILECCOB

3HaTb: CBOliCTBA MUKPOOPTaHUM3MOB M CTPOEHHE U OUOJIO-
ruyeckue QYHKIMU OCHOBHBIX KJIACCOB OHOOpPTaHUYECKUX
COeZIJMHEHUH, a TaKKe OCHOBHbIE NYTHU PeryJjsaluyd OMOXUMHU-
YeCKHUX MPOLeCcCoB

YMeTb: caMOCTOATEJIbHO NIPUMEHATh 3HAaHUA O CTPOEHUHU U
6rosiornyeckux GyHKIMSAX OCHOBHBIX KJIACCOB GMOOpraHuye-
CKUX COeJUHEHWUH, CBOMCTBAaX MUKPOOPraHU3MOB, CIOCO6aX
peryiiui OMOXMMHYECKHUX IPOLLECCOB C LieJbl0 pelleHus
npodeccruoHaIbHbIX 3aa4

CIIK-4.C. CnocobeH peasii30BbI-
BaTb OCHOBHbIE METO/|bl [10JIyYe-
HUS CTaOUJIM3UPOBAaHHBIX OUOKa-
TaJIM3aTOPOB C UCIIOJIb30BaHUEM
HaHOYaACTUI] AJ1s IPUMEHEHUS B
OMOTEXHOJIOTUU U MeIULIUHE, BJIa-
JleHue 6a30BbIMH HaBbIKaMHU KOM-
NbIOTEPHOr0 MOJIeJIMPOBAaHHUS Ha-
HOOMOCTPYKTYP

CIIK-4.C.1 npejJiaraeTt pasJIM4YHbIE METO/IbI
noJiy4eHus CTabUJIN3UPOBAHHBIX OHOKaTa-
JIU3aTOPOB B 3aBUCUMOCTH OT PUPO/bI
OMOMOJIEKYJT U 3a,a4U

3HaThb: OCHOBHBIE METO/bl I0JIy4eHUS CTAOUIN3UPOBAHHBIX
61OKaTaJIN3aTOPOB C UCIOJIb30BAaHUEM HAHOYACTHUI] JJIsI
IpUMeHeHUs] B GMOTEXHOJIOTMU U MeJMLINHe

YMeTb: peasiM30BbIBaTh OCHOBHble METO/bI NOJy4eHUs CTa-
OMJIN3UPOBAHHBIX OMOKATAJM3aTOPOB C MCHOJb30BAaHUEM
HaHOYaCTHUI [/ IPUMEeHeHUs B 6MOTEXHOJIOTUU U MeIUIIMHE
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3. 06'beM JUCLMIIMHBI B 3a4€THBIX €JMHULAX C yKa3aHWeM KOJIMYeCcTBa aKaJleMUYeCKUX UM aCTPOHOMHUYECKHUX YacOoB, BblleJIeHHbIX HAa KOHTAKT-
HY!0 paboTy 00y4yarolUXcs C npenojaBaTesieM (110 BUAaM yYeOHbIX 3aHSAATUN) U HA CAMOCTOSITEJIbHYI0 Pab0oTy 00y4YaloIUXCS:

06Bem ducyunauHbsl (M0Jyas) cocmasasiem 3 3auemHblx eOuHuUYbl, 8ce2o 108 yacos, us komopuix 76 yacoe cocmas/siem KOHMAakmuas paboma cmy-
denma c npenodasamesem (36 yacos 3aHIMUs1 1eKYUOHHO20 muna, 36 4acoe — 3aHsAMUsl CeMUHAPCKO20 Muna, 4 yaca — npoMexicymo4Hslli KOHMPOAb
ycnesaemocmu), 32 yaca cocmasJisiem camocmosimeabHasi paboma cmydeHma.

4. BxogHble Tpe6oBaHHs AJisi OCBOEHHUS AUCIUIIMHBI (MOAYJIs), TpeiBapUTebHbIE YCA0BUSI.

O6yuatouics go/KeH

3HaThb: 00111 e MOJIOXKEHUS], 3aKOHbI U TEOPUU OA30BbIX XUMHUYECKUX JUCIUIIJIMH, OCHOBHbIE KJIacChl GMOMOJIEKYJT U UX CBOMCTBA, MEXaHU3MbI IIPO-
TeKaHUs peaKLMi B paCTBOPAX, OCHOBbI OMOXMMHU U MOJIEKYJISIPHON GUOJIOTUU

YMeTh: peliaTh 3a/1a4H M0 NPOCAYIIaHHBIM paHee CIelKypcaM

BiageThb: HaBbIKaMM aHaJIM3a JUTePaATypPhl, IpUeMaMHM pellleHHUs] TUIOBbIX 33/]a4 M0 MPOC/YIIaHHbIM KypcaM.

5. Cofep:kaHue AUCHUIIMHBI (MOAYJIs), CTPYKTYPUPOBAHHOE 110 TEMaM.

HauMmeHoBaHMe U KpaTKoe coaep- | Bcero B ToM uucie
»KaHMe pa3/Jie/iOB U TeM AUCLUII- (4achr)
JIUHBI (MOAY.If), KoHTakTHasd pa6oTta (pa6oTa BO B3aMMOJelCTBMU C Ipeno- | CamocTrosATebHas1 pado-
AaBaTeJieM), Yachbl Ta 06y4YarIerocs, 4acol
¢dopma npomeKyTOUYHOI aTTECTA- U3 HUX 13 HUX
MY N0 AUCHUILINHE (MOAYJII0)
o . . Y4eb6HbIe 3a- Bcero X » Bcero
2 = e z HATHS, Ha- = =
% é § = npaBJIeHHbIe = %
S s 2 E Ha IpoBe/e- 5[ ©
= § o 2 HHE TeKylle- o ?
Z 3 e S ~ | roKOHTpOJS = 2
u: % i 5 5 | ycnesaemo- 2o o
3 = = 2E CTH, IpOMe- 5 =z 5 .
R« R © = 0 ’ . E © =B
T E T E > = § | xyrouHoit = S £
M & M e ~ = ~ O aTTecTaluu Mm m Eox
Tema 1. BBesieHUe B MHXKEHeD- 12 6 6 12
HYI0 3H3UMOJIOTUIO U OMOTEXHOJI0-
THIO




Tema 2. PepMeHTHI B BOJHO- 12 6 6 12
OpraHuYecKUX CUCTeMax, IprMeHe-
HUe B OPTaHUYeCKOM CUHTe3e

Tema 3. UMMo6un30BaHHbIE dep- 12 6 6 12
MEHTBI
Tema 4. OCHOBBI MMMYHOJIOTUU U 12 6 6 12

MMYHO$EPMEHTHOTO aHa/IM3a

Tema 5. O61Me cBeleHUsI 0 MUKPO- 12 6 6 12
OpraHv3max, 0MOTeXHOJIOTUU MHUK-
pPO6GUOIOTUYECKUX TPOU3BO/ICTB.
MouiekyisipHasi reHeTHKa 6aKTepHri.
'eHbl ¥ TeHOMBI. MeTo/1bl TeHHOH

VHXeHepUuu

Tema 6. Buocencopsl. Hanodarougu- | 12 6 6 12

Ka.

[IpoMexxyTO4YHas aTTecTalus IK3d- 36 4 4 32
MeH

HToro 108 36 36 4 76 32

6. 06pa3oBaTe/ibHbl€ TEXHOJIOTUU:
-IpUMeHEeHHe KOMIIbIOTEPHBIX CUMYJISTOPOB, 00paboTKa JaHHBIX HA KOMIIbIOTEPAX, UCI0JIb30BaHUE KOMIIbIOTEPHBIX IPOrpaMM, ynpaB-
JIAIUX NIpubopamu;
-MCI0JIb30BaHUE CPEJICTB JUCTAHIIMOHHOTO COMMPOBOXK/IEHUS y4eOHOT0 MPOLECCa;

-npenojiaBaHue JUCLHUILINH B GOopMe aBTOPCKUX KypPCOB M0 MPOrpaMMaM, COCTaBJ€HHBIM Ha OCHOBE pe3yJIbTaTOB UCCJIeJ0OBaHUN HAayYHBIX
ko MI'Y.

7. Y4e6HO-MeTOAUYeCKHE MaTepHUaJIbl IS CAMOCTOATE/IbHOM paGoThI MO JUCHMIIUHE (MOYJII0):
KoHcrneKkTbI JIeKI[UH, TUTepaTypa U3 NpeAJI0KeHHOTO CIIHUCKa



8. PecypcHoe obecnieueHue:
e [lepeueHb OCHOBHOM M BCLIOMOraTeJbHOW yUeOHOU JTUTEPATYPhl KO BCEMY KypCy
OcHoOBHas JiMTepaTypa

1. KoHcneKThbI JeKIUH

2. 10. JI. XmenbHukuy, A. B. JleBawmos, H. JI. Knsguko, K. MapTuHek. KoHcTpyrpoBaHrue BuokaTa/JUTHYECKUX CUCTEM B OpraHHye-
CKHX PaCTBOPUTEJISIX C MAJIbIM COJZlep>kaHueM BoJbl. buotexHosorus, 1988, 1. 4, c. 292-309.

3. W. B. Bepe3sun, H. JI Knsiuko., A. B. JleBaios u gp. UMMo6uinzoBanHblie pepmeHThl. Cepus buotexnosorus (nog pea. H. C. Ero-
poBa, B. JI. CamyusioBa). KH. 7 - M.: Boiciiag mkoJsa. 1987.

4. Y. B. bepesuH u ap. UHxxeHepHas aH3umoJiorus. Cepust buorexnosorus (nop pea. H. C. Eropoga, B. /l. CamyusioBa). Ku. 8 - M.:
Breicuiag mkosia. 1987.

5. A. B. JleBawoB. KaTtanus ¢pepMeHTaMu B arperaTax NoBepXHOCTHO-aKTHBHbIX BeleCTB. « buoTexHosorusa»(Mtoru Hayku u
texuuku BUHUTHU AH CCCP), M.: 1987, 1. 4, c. 112-158.

6. A. B. JleamoB. KaTanus pepmMeHTaMu B cUcTeMax 06palleHHbIX MUILeJLI. JlUucc. IOKT. XUM. Hayk, M.: MI'Y, 1987, 256 c.

7. A. B. JleBamos, H. JI. Kiissuko. MunennisipHasg 3H3MMOJIOTHA: METO/bI U TexHUKa, U3BecTus Akagemun Hayk. Cep. Xum., 2001,
Ne10, c. 1638-1651.

Jlono/IHMTEe/IbHAS JIUTEPATYPa

1. 1. Yactau «®epMeHTaTUBHBIN KaTaaus». MockBa, Mup, 1972.

2. BuokaTtanus: Uctopusa MmoJenvpoBaHus onbiTa )KUuBou npupoasbl. (Pex. U. B. BepesuH, B. U. Ky3sHenos), M.: Hayka, 1984. 344 c.
3. BBeeHue B puKIIaIHYI0 aH3UuMoJioruto. (Pes. U. B. bepesun, K. Maptunek). M.: U3a-Bo Mock. yH-Ta, 1982. 384 c.

4. CoBpeMeHHas MUKpo6uosiorud. [lpokapuoTsl. T. 1, 2 [Toz pex. W. Jlenraepa, I'. Jipesca, I. lllneresns M. Mup. 2005

5. C. H. lllenkyHoB. 'eHeTH4Yeckas nuHxxeHepus. HoBocubupck, Cubupckoe yHUBEPCUTETCKOE U31aTeabCTBO, 2004

6. " llnerenn. O61ass Mukpoo6uosiorus. M. Mup, 1987

7. b I'nuk., [k [lactepHak. MosiekynsipHas 6uotexHosiorus. M. Mup, 2002

8. buoTtexnousiorud. llox pen. U Xurruuca., /] becra., Ix. >xonca M. Mup, 1988

9. A.Il. Cunuupliy, E. U PaitnuHa., B. U JloduHckuii., C. [l CnacoB. UMM06M/IM30BaHHbIE KJI€TKH MUKPOOPraHU3MoB. - M.: 3. MI'Y.
1994.

10. M. TpuBeH UMMo6uM30BaHHbIe pepMeHThI. — M.: Mup, 1983.

11. . ®panipenbaep Pusuyeckas buoxumus. M.: Mup, 1980

12. Y. Kanrop, I1. lllumMmmen buodusudeckas xumus, B 3 T. [lep. c anrs1. M.: Mup, 1984.

13. T. ManuaTuc u ap. «MoJsieKyJisipHOe KJIOHUpOBaHUe». MockBa, Mup, 1984 (nepeBoj ¢ aHTJIMKUCKOTO).
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14. C. H. lllenkyHoB «['eHeTHUYecKas nHXeHepusi». CubUpckoe YHUBepcuTeTckoe U3ganue. HoBocubupck 2004, 2e uspanue.
15. B. 'nuk, [x. [lactepHak. «MoJiekynsipHasi 6UOTEeXHOIOTUS. [[pUHIIUIIBI U TPUMEHEHHUSI».

16. A. B. Yemepuc u gp. «CekBenvpoBanue JIHK». MockBa, Hayka 1999.

17. M. CuHrpe, I1. Bepr «['eHbl u reHOMBI». ToM 1, 2. MockBa, Mup, 1998.

18. Kopnuiu - boyeH. «OcHOBbI GepMeHTaTUBHOM KUHEeTUKU». MockBa, Mup, 1979.

19. [I. Yactaiu «@epMeHTaTUBHBIN KaTaau3». MockBa, Mup, 1972.

20. B. Yunbawmc, X. Yunbsamc «Pusndeckas XxuMmus AJjs1 6uosoro». Mocksa, Mup, 1976.

21. W. B. BepesuH, A. A. KinecoB «IIpakTuyecKkoi Kypc XUMHUYeCKON U pepMeHTaTUBHON KHHEeTHKU». MockBa, MI'Y, 1976.

e MaTepHasbHO-TEXHUYECKOE 0bGecriedeHue: ClieljdalbHbIX TPe60BaHUM HET, 3aHATHUS NPOBOASTCS B 0ObIYHON ayIMTOPUH, OCHALLEHHOU
JIOCKOY 1 MeJioM (MapKepaMHu)

9. AI3bIK npenojaBaHus — pyCCKUHU
10. [IpenoaaBaTenu: A.x.H. npod. Jlepamos A.B., f1.x.H. npod. TumkoB B.W., a.x.H. npod. Kypoukun U.H., n.x.H. nou. Kyapsmosa E.B., k.x.H. fou. beso-
rypoBa H.I',, kx.H. gou. Ocunos A.IL

®oH/ bl OLIEHOYHBIX CPE/CTB, HE0O0X0JUMBbIE /Jisl OLEeHKH pe3y1bTaTOB 00y4eHUus

O6pasLbl OLEHOYHBIX CPEe/CTB AJIA TeKyLlero KOHTPOJIA yCBOEHUs MaTepraJsia M IPOMeXXyTOYHOM aTTeCTalluu - 9k3aMeHa. Ha sk3ameHe npoBeps-
eTCcs JOCTHXKeHUe pe3yJIbTaTOB 00y4eHUs], IepeuynCcIeHHbIX B I1.2.

Bonpocsl A5 3K3aMeHa:
Bomnpocsl k pa3aeny BBegeHue B 6MOTEXHOJIOTHUIO

1. BroTtexHosiorus: npeameT U 3afa4u. Knaccudeckas (TpaguLiMoHHas) U "coBpeMeHHas" (reHHOMHXeHepHasi) 6MOTEeXHOJIOTUS.

2. 3a/layyi U BOSMOXXHOCTH UHXXEHEPHOU SH3UMOJIOTUH.

3. [IpyuMepbl NpaKTUYECKOTr0 UCNI0JIb30BaHUs GepMeHTOB (pepMeHTHBIX IpenapaToB) AJs Lejiel TOHKOT'0 OpraHU4eCcKoro CUHTe3a (moJyye-
HHe aMUHOKUCJIOT, IENTH/A0B, aHTUOMOTHUKOB, CTEPOU/IOB U APYTUX OMOJIOrMYeCKU-aKTHBHBIX BEll|eCTB).

4, [lyTy peryasinuu noJioxkeHUs1 paBHOBecHs B GepMeHTaTUBHBIX peaKIUsX - KOHTPOJIb. BbIxo/a Lies1eBoro npoAyKTa.

5 [lyTu noJsiyuyeHus1 CTaOUIBHBIX U TEXHOJOTUYHBIX KaTaJIM3aTOPOB Ha OCHOBe pepMeHTOB U UX NIpenapaToB.

6. [IpuHUMNBI cTabKUIM3aLuM GepMEeHTOB B HEBOJAHBIX CpeJiax.

7 [IpyuHLMI IPOCTPAaHCTBEHHOTO pa3/iesieHre pepMeHTa U OpraHUYeCKOr0 paCTBOPUTEJISA U BO3SMOXXHOCTH ero paKTUYeCKO! peasii3alyH.



8. [IprMepsbl UCIIOJIb3yeMBbIX HA IPAKTHUKE CUCTEM, UX JJOCTOMHCTBA U HelOCTaTKU. MULe/I/IIpHbIe CUCTEMBI, CIOCOObI BKJIIOYEeHHU GepMeHTOB
B CUCTeMBbI 0OpallleHHbIX MULle/I1. TUTBI U CTPYKTYpbl GepMeHT-CoAepKaliux MULLeJLI.

9. Perysnsanysa kaTaJuTHYeCKOW aKTUBHOCTU pepMeHTOB B MULeJIJIIPHBIX CUCTEMaX BapbUPOBaHMEM CTeNeHU rupaTaliy U KOHLleHTpaluu
[TAB. Ciiydyau NpoCThIX U CJIOKHBIX GEPMEHTOB.

10.  Hcnosib30BaHME MULEJISIPHBIX CUCTEM C COJIIOOUIN30BaHHBIMU OesikaMU (pepMeHTaMu) JJis 1jeJied TOHKOI0 OpraHU4eCcKoro CUHTe3a, XU-
MUYECKOT0 (6MOXUMUYECKOTr0, UMMyHO(pEpMEeHTHOI0) aHa/Iu3a U MeIULIUHbI (Tepanuu).

11.  O6pauieHHble MULE/JIbI KAK HAHOPEAKTOPbl KOHTPOJIHMPYeMOX GOpPMbI U pa3MepoB: BO3MOKHOCTH MOJIEKYJIIPHOU U CylIpaMOJIEKYJISIPHOM

6eJIKOBOM MHKEHEPUH.
12.  O6paleHHble MULLE/IbI KAK UHCTPYMEHT I0JIy4yeHUs1 GepMeHTHBIX IPenapaToB C 3a/laHHbIMU XapaKTepUCTUKAMMU.
Bonpocsl k pa3geny HMMo6uin30BaHHbIe GepMeHThI

1. Hocurenu i uMMo6uarsanuu 6eynkoB (epmeHToB). Kiaccudukanus. [IpreMbl akTuBaluuy HocuTesel. Hocutenu, npumMeHsieMble B Me-
JUIIMHE.

2. HUMmMmo6uarsanus 6enkoB (pepmeHToB). O61Me onpesesieHus. [I[penMylecTBa MMMOGUIM30BAaHHBIX MperapaToB 61MoKaTaau3aTopoB. 06-
JIacTU npuMeHeHus. [Ipo61eMbl ¥ TepCeKTHUBBI.

3. Tunel uMMobun3auuu. Pusnyeckass UMMo6uUIM3anysa. CpaBHUTEbHbIN aHA/IU3 TUNIOB pU3NYECKOW UMMOOUIU3ALIUH.

4. XuMuveckass UMMO6OUIU3anus. XUMUYEeCKHe peaKIuy, TPpUBOAdINe K CO3/JaHUI0 CBSI3el OesIoK-HOoCcUTe b. KoBasieHTHass MoaupUKaLUs

depmeHTOB. OCHOBHBIE peaK U MOAUPUKALIMU aMUHOTPYI, KApOOKCUIbHBIX TPYNN U TUO-Trpyni ¢epMeHTa. 06/1aCTU NPUMEHEHUSI XUMUYECKU
MMMOOU/IM30BaHHBIX Oe/IKOB (pepMeHTOB); NpUMeHEHHE KOBAJIEHTHO MOAUPUIUPOBAHHBIX GEpPMEHTOB.

5. KuHeTHyeckre 3aKkOHOMEPHOCTH KaTaJu3a MMMOGUIN30BaHHBIMU depMeHTaMU. KoHdoOpMaLlMOHHOE COCTOSIHME UMMOOUJIM30BaHHOI'O
depmeHTa. I PeKThI pacnpe/iesieHUsI KOMIIOHEHTOB CUCTEMbI C UMMOOUIM30BaHHBIMU pepMeHTaMu. [loHATHE 0 KUHETUYeCKOM U U Py3UOH-
HBIX peXMMax NpoTeKaHUsl GepMeHTaTUBHOM peaKLUH.

6. CTpyKTypa M CTabUJIbHOCTb pepMeHTOB. MoJieKy/IAipHble IPUYMHBI MHAKTUBaL MU GepMeHTOB. MexaHU3MbI CTabUIM3aL s ¢epMeHTOB IpU
MMMOOMIN3alHH.

Bomnpocs! k pa3gesy UIMMyHodepMeHTHBIN aHA/IU3

1. ®U3UKO-XMMUYeCKHEe 3aKOHOMEPHOCTH B3aUMOIENCTBHS aHTUT€H-aHTUTEJIO

2. KosinuecTBeHHas oneHKa cneliMGUYHOCTU. AQUHHOCTD , aBUAHOCTD. [lepekpecTHbIe peakiuy. ['eTeporeHHOCTb aHTUTe. MeTo/ibl onpe/ie-
JnieHust apdrUHHOCTHU aHTUTe. ['padpryeckre ciocobbl pacyeTa KOHCTAHT CBA3bIBaHUA (MeTo CkeTyap/a, KoopAUHaThl XuJaa). BsaumogelcTeue
JIBYX CyONONy/IsAILIUNA aHTUTEJ C MOHOBAJIEHTHBIM aHTUI'€HOM. AHAJIN3 KUHETUYECKUX 3aKOHOMEPHOCTEN B3aUMO/IeHCTBUSA aHTUT€H-aHTUTEJIO.
Cnoco6rbl onpejiesieHUsI NPSIMOX U 0OpAaTHOM KUHETUYECKHUX KOHCTAHT.

3. MeTo/ bl UMMYHOXUMHY€ECKOT0 aHaJIn3a.

4. Oco6eHHOCTH B3aHMO/I€eCTBUS OJIMBAJIEHTHBIX aHTUT'€HOB C aHTUTEJIaMU. BiiMsiHMEe COOTHOIIEHUS peaKIIMOHHbIX KOMIIOHEHTOB Ha Mpo-
11eccbl KOMIIJIEKCO0O6pa30BaHUsA. MeTo1bl UMMyHONPeLUMNUTALUM. Peakiua paauaabHol UMMYHoAUGGy3un no MaHyMHU. Peakijysa npenunura-
nuu. Peakuus KosblenpenunyuTaguu. Peakius cBs3bIBaHUS KOMILJIEMEHTA. Peakijys arrJiloTHHAMY U peaklys reMarrjaoTHHanuy. Cnoco6sl mno-



BbILLIEHUS] YYBCTBUTEJbHOCTH aHa/lIu3a. MeTos YxTepoHU. UMMyHO31eKTpodopes. [IByMepHbIN UMMYyHO3/1eKTpodope3. MeToAbl UMMYHO0.10-
THUHTA.

5. TeopeTuyeckue 0CHOBbl MMMYHOGEPMEHTHOIO aHaJ/IU3a.

6. HexkoHkypeHTHbIe MeTobl. PaKTOPHI, BJAUSIOLIME HA TPeJies1 0OHapyKeHHUs (KOHLeHTpaLus KOMIOHEHTOB, BpeMs aHa/IN3a, YYyBCTBUTEJIb-
HOCTb perucTpanuu MeTKH, apPUHHOCTb aHTUTEJ), yMEHbLIEHHUE HecllieiuPUIeCcKOoro cBsi3biBaHUSl. KOHKypeHTHbIe MeTo/bl. OOLUI BU/ KaJIUO-
POBOYHBIX KPUBBIX. BiinsiHue adPUHHOCTH aHTHTE U KOHLIEHTPALMU MeuyeHbIX aHTUTeJ Ha IIpeJiesl oO6HapyKeHHs B aHan3e. OCHOBHbIE CIIOCOGbI
MOBBILIEHUS YYBCTBUTEJNbHOCTH /IJ1s1 HEKOHKYPEHTHOI'0 MU KOHKYPEHTHOTO BH/J0B UMMyHOGEpPMEHTHOTO aHa/IN3a

Bomnpocsl k pa3aenam O61nue cBeAeHUA 0 MUKPOOPraHu3Max, 0C06eHHOCTH, 0CO6GeHHOCTH 6MOTEeXHOJI0rMH MUKPOOGHO0I0TH4eCKHUX Npo-
U3BOJACTB U MoJieKyJ/isipHasi reHeTHKa GaKTepuil

1.MecTo MMKpPOOPraHM3MOB B IPUPO/Je ((KUBOTHbIE, pacTeHUs. NPOTUCThI). O611IMe CBOMCTBAa MUKPOOPTaHU3MOB, (pa3Mephl, 0CO6GEHHOCTH MeTa-
60J1M3Ma, BbICOKasi CKOPOCTb Pa3MHOXKEHHS U T.J,.).

2.CTpoeHMe NPOKApUOTUYECKOM KJIETKH (OT/IMYUSA OT 3YKapUOTUYECKOH).

1)[lnasmaTudeckass MeMb6paHa, KJleTOUHas CTeHKa, /lepHblH annapaT, pu60coMbl, OTOCUMHTETHUYECKHE JIaMeJIJIbl, BKIIOYEeHHUS.

2)0cHOBHBIE MOPQOJIOTUUECKHUE TPYIINbI OAKTEPUH.

3.KsileTo4yHas cTeHKa rpaMIoJIOKUTE/IbHBIX U TPAaMOTPHULIATe/IbHBIX 6akTepui. CTpoeHre MyperHOBOTr0 ¢1051. MexaHU3M JileCTBUsA JIU301MMa U
neHULW/IMHA. [IpoToniacTel U cdeponiacThl.

4.IluTaHue U pOCT MUKPOOPTaHHU3MOB.

1) [ToTpe6HOCTb B XUMUYECKUX 3/1eMeHTax (MaKpo- U MUKPO3JIEMEHTHI).

2)UCTOYHUKY yTiepo/ia U 9Hepryuu (aBTOTPOdHbIE U reTepoTpodHbIE MUKPOOPraHU3Mbl). DakTopbl pocTa (MOHATHE aYyKCOTPOYUH).

3) OTHoOLIEHMe K KUCJI0pOoAY (06IMraTHbIe, -dpaKyJIbTaTUBHbIE a3p00bl, aHa3poObl). Aspanus (crocobbl yBeJIM4eHNs TOBEPXHOCTH pasjiesa Mexay
ra3oBoM Y KHUAKOU ¢pazaMu). AHa3IpoOHbBIe KyJAbTyphl. TexHHKa XaHTeHTa.

5.IluTaHKe U pOCT MUKPOOPraHU3MOB.

1)[lutaTenbHble cpesbl (CMHHTETUYECKUE, CI0KHBIE, TBEP/bIe U T.[.).

2)OTHOLIEeHUE K KOHLIEHTPAaLlM1 HOHOB BOJ0OpO/a.

3 OTHolIeHUe K TeMnepaType (Me30dUIbHbIE, TEPMOPUIbHBbIE U ICUXPOPUIbHbIE MUKPOOPTaHU3MBbI).

4)CesleKTUBHBIE METO/bI KyJIbTUBUPOBaHUs. [lo/lyueHMe HaKONMUTEbHBIX KYJAbTYyp. YucTas KyapTypa. CMellaHHas1 KyJbTypa.

6.@u3uosi0rua pocTa MUKpOOPraHM3MOB.

1)OcHoBHbBIe NOHATHUSA (KOHLEHTPALUSA U IVIOTHOCTb 6aKTepUH, KOHCTaHTbl CKOPOCTH JleJIeHUs M POCTa, BpeMsl reHepalMy U Y BOEHUs).
2)MeTopnb! onpe/esieHus yucaa 6akTepui (061ee YUCI0 KJIETOK, YUC/I0 KUBbIX KJIETOK).

3)MeToAbI onpejiesieHUs1 baKTepualbHOW MacCChl (IPsIMble U KOCBEHHBIE).

4)KrHeTH4YecKoe ONMCaHue 3KCIIOHEeHMaJIbHOT'0 POCTa.

7.®u3uoJ10rua pocTa MUKPOOPraHU3MOB.
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1)PocT 6akTepuii B neproANuecKoi KyabType. XapakTepucTHKa ¢pa3 KpMBOU pocTa 6aKTeprasbHOM Ky/abTyphl. [lapamMeTpbl kpuBo# pocTa (ypo-
»Kal, CKOPOCTb POCTA, AJIUTEJbHOCTD Jiar-¢dassbl)

2)PocT B HenpepbIBHOM KyJIbTYpe. XapaKTepHUCTHKa POCTa B XeMocTaTe. Pasinure Mexy NepuouyecKoi ¥ HellpepbIBHOW KyJIbTYpaMH.
3)CUHXpOHU3aLUS KIETOUHOIO JleJIEHUS.

8.IlofaBsieHne pocTa U rubesib MUKPOOPraHM3MoOB. bakTepuocTaThyeckoe U 6aKTepULUHOE [ileliCTBUe Pa3/IMYHbIX areHToB. /ledicTBUe Ha N0-
BEPXHOCTHBIE CTPYKTYPHI KJIETKH (3TaHOJI, JileTepreHThl U T.4.). [leannpexkuusa. PepmMeHTHBIe a/bl. MexaHU3M JileCTBUA CyIbPOHUIAMU-
Jl0B,.aHTUOHWOTUKOB (XJiopaMPeHUKOJI, IEHULIUIJIMH, CTPENTOMUIIVH).

MeToapl cTrepunusanuu. TexHrKa 6€30MaCHOCTH TPYU paboTe C MUKPOOPraHU3MaMH.

9.0cHOBHbIe TUIIBI 6POXKEHUH, BbI3bIBaeMble MUKpOOpraHu3MaMHu. [lonsTHe 6poxeHHs Kak cnoco6a pereHepanuu AT®. OcHoBHbIe peakLuu $poc-
dopunupoBaHus. XapaKTepHble KOHEYHble NPOAYKThI pa3/IMYHbIX OPOXKEeHU .

10.CnupToBOE OpoXKeHUe, BbI3bIBaeMoe JpoacKaMy U 6akTepuaMu. 001as cxema. [IpuMeHeHne ApoxoKel B IUILLEBOU IPOMBIIIJIEHHOCTH.
11.MosiouHOKUCI0€e 6pokeHue. O61as cxeMa. OCHOBHbIE Ipe/CTaBUTeNU (TOMO- U reTepodepMeHTaTUBHOEe OpoxkeHUe). [[puMeHeHMe U pacnpo-
CTpaHeHHe MOJIOYHOKHUCJIBIX OaKTepHH.

12.IlponroHoBOKUCI0€ OpoxkeHHe. KpaTkas XxapaKTepuCTHKaA IPONMOHOBOKHUC/IBIX OaKTEPUU, UX UCII0JIb30BaHHeE B CIPOJEJINH.
MacsisiHOKHCJI0€ U alleTOHO-0yTUI0Boe 6poxkeHusi. KpaTkas xapakTepuctuka 6aktepuii ponos Bacillus u Clostridium.

13.MypaBbuHOKHCI0€ 6poxeHUe. OCHOBHBIE POJbl OAKTEPUHH. OCYILEeCTBIIAKLIMe OpoXKeHKe 110 3TOMY NyTH. [laToreHHble npeacTaBuTeu. CBe-
TAlMecs 6aKTEPUH.

14.AHaspo6HOE AbIxaHUe (HUTPATHOE, CyJbpaTHOE, CEpHOE, KapboHaTHOe). COOTBETCTBYIOIIME HEOPTraHUYECKHE aKIeNITOPbI 3JIeKTPOHA. 3Haue-
HHe 6aKTepul B KPYTOBOPOTE BelleCTB B IPUpPO/e.

15.Hyk/ieMHOBbBIE KMCJIOThI: IepBUYHAsA U BTOpUYHas cTpyKTypbl. Perminkanusa JJHK. Tpanckpunuus. Tpancasanus. Cnocobbl peain3alnii reHeTU-
yecKol nHPopManuu. [eHeTHYeCKUH KOJ.

16.06MeH reHeTHYecKol UHOpMaI el Mexjly MUKPOOPTraHM3MaMHU B

npupoje. Tpancdopmanus. Tpancaykuusa. TpaHcMuccust (KOH'bIOTaLUs).

17.Moaudukanus HyKJIeUHOBbIX KUCAOT.CUCTeMbl pecTpukiuu-Moaudukanuu JAHK u ux posib B npupoje. Penapanus JJHK.

18.CTpoenue reHoMa 6akTepuil. Xpomocoma. [lnasamMuabl. ux kiaaccudukanus (rpymnnbl "HECOBMECTUMOCTH"), peryJisilius KOMUHUHOCTH.
19.IlonsaTue "ren".

20.'eneTnyeckas ocHoBa 3G PeKTUBHBIX IKCIPECCUPYIOLIMX CUCTEM PEKOMOWHAHTHBIX 6es1koB E.coli.

Bomnpocsl k pa3aesny MeToabl reHeTUYECKOU NHXKEeHepUH

buier 1.

1. [ToinMepa3Has nenHas peakLys - IPUHLMI U 06/1aCTH IPUMEHEHHUS.

2. OntTumusanuda ctpyKTypbl JJHK-30H40B, no/1y4aeMbIX Ha OCHOBE aMUHOKHCJIOTHOM 110CJIeZ,0BaTEebHOCTH.
3. [IpuHUUIIBI XUMUYeCKOTO cekBeHMpoBaHus [JHK.
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buser 2.

1. Tpe6boBaHuUs K pepMeHTaM, UCII0JIb3yEMbIX B TOJIMMEPA3HOU LIEMNHOM peaKIuu.

2. MeTky, ucnosblyeMble s geTekud JAHK 30H10B. UX npernMyiecTBa U HEOCTATKHU.
3. [Ipunuunel pepMmeHTaTUBHOrO cekBeHUMpoBaHus JJHK.

Buier 3.

1. Bi6op npaliMepoB ¥ ONTUMU3AIMS YCIAOBUN NOJUMePa3HOM LIeMHOW peaKLuH.
2. KnonupoBaHue reHoB. [lonydyenue reHoMHbIX U k/JHK 6u6110TEK.

3. Oco6eHHOCTH 3KCIpecCcuyr 3yKapruoTuieckux 6eskoB B E.coli.

buier 4.

1. O6s1acTH NpUMeHeHHUs OJIMMEPA3HOU LIEMTHOUN peaKIvH.

2. HazoBute pepmenThl Mogudukauuu JHK u PHK u onuiidTe ux akTUBHOCTH
3. MeToabl ckpuHUHTa reHOMHbIX M KJHK 6u61noTeK.

buser 5.

1. ®epMeHTHI, UCTIOIb3yeMble /i cekBeHUpoBaHUs JIHK u Tpe6oBaHus, mpebsBsieMble K HUM.

2. YTo Takoe HampaBJIeHHbIN U HEYTOPSAI0YEeHHbIM MyTareHes. [IpenMyiiiecTBa U HEZJOCTATKH KaXKJ0TO U3 MOAXO/0B.
3. TpeboBaHUs, NpeAbsaBJsieEMble K CHCTEMAM 3KCIPECCUU PEKOMOUHAHTHBIX OEJIKOB.

buier 6.

1. 3HA0HYKJIea3bl peCTPUKL MU BTOPOro TUna. CBOMCTBa U 0COOEHHOCTH MeXaHU3Ma JeCTBHUA.

2. IHK-30Hb1. TuMbl, c10CO6LI NOJYYeHUS U 00J1aCTU IPUMEHEHUS.

3. dKcnpeccusl peKOMOMHAHTHBIX 0esikoB B E.coli. [IpenMyiniecTBa 1 HeJOCTaTKH 10 CPAaBHEHUIO C 3YKapUOTHYECKUMH CUCTEMaMHU 3KCIIPEeCCHUH.

buJser 7.

1. IHK-nosumepa3sa I E.coli. CTpoeHre 1 0COGEHHOCTH MeXaHU3Ma JAeUCTBUS.

2. JIoCTOMHCTBA ¥ HEJOCTAaTKX MEeTO/|a HallpaBJIeHHOT'0 MyTareHesa.

3. OnuIKUTE CTPYKTYPHBIE 3JIEMEHTHI 9KCIIPECCUOHHOTOBEKTOPA, HE0O6X04MMbIe 1151 BbICOKO3)deKTUBHOM 3Kcnpeccuu 6eskoB B E.coli.

bunert 8.

1. [TapameTpsl, XxapakTepusywiire a¢pdpekTuBHoCcTh JHK-mosnMepas.
2. JIoCTOMHCTBA ¥ HEJOCTAaTKH METO/|a «KHAllPaBJIEHHOU 3BOJIIOLUUY.
3. OnuiuuTe CTpOeHHe U NPUHLMII peryJIMpoBaHus lac-npoMoTopa
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Buser 9.

1. HazoBuTE OCHOBHBIE THIIbI pepMeHTOB, ruapoarsywiux JHK u PHK, u onumiuTe ux cneniidpuyHOCTb.
2. OcobeHHOCTH poBeJieHUs 31eKTpodopesa npu cekBenupoBanuu JJHK.

3. Kakue meTo bl apPUHHON OYUCTKU PEKOMOUHAHTHbBIX OEJIKOB Bbl 3HaeTe?

bunet 10.

1. [TapameTpsl, XxapakTepusywiire a¢pdpekTuBHoCcTh JHK-mosnmMepas.

2. JlocTOMHCTBA ¥ HEIOCTATKHU KJIOHUPOBAHUS F'eHOB B IJIa3MHU/Jjax U darax.

3. [IpeumMyuiecTBa c10co60B NOJIy4eHUs 6EJIKOB TeHHO-UHXXEHEPHBIM IyTEM 10 CPaBHEHUIO C TPAJULIMOHHBIMU METO/JaMU.

buser 11.

1. IHK-nosumepa3sa I E.coli. CTpoeHre 1 0COGEHHOCTH MeXaHU3Ma JeUCTBUS.

2. Ocob6eHHOCTH NpoBeJieHUs neKTpodopesa npu cekBeHupoBaHuu JHK.

3. OnuIuTe CTPYKTYPHBIE 3JIEMEHTBI 3KCIIPECCUOHHOTOBEKTOPA, HE0OX0AUMbIE /15 BbICOKO3)PeKTUBHOM sKcnpeccuu 6enkoB B E.coli.

buser 12.

1. HazoBuTeE 0CHOBHBIE TUIIbI pepMeHTOB, ruapoansywmux JHK u PHK u onunivTe ux cnequdu4HOCTb.

2. Tunel ¥ cnoco6bl BBeJleHUsI METOK NPY GpepMeHTAaTHBHOM CEKBEHUPOBAHUH.

3.YTo TaKoe HanpaBJIeHHbIM U HEYNIOPsAL04eHHbIN MyTareHes. [I[penMy1iecTBa U HeJOCTaTKH KOXKA0T0 U3 TOAXO/0B.

bunaer 13.

1. ®epmeHTBHI, UcONb3yeMble s cekBeHMpoBaHus JJHK u TpeboBaHus, npeabsABIsiEMble K HUM.

2. BekTopa, ucnoJsib3dyeMble A5 CO3JjaHUsI reHOMHBIX U K/IHK 6ubanoTek.

3. [IpeumMyuiecTBa c10co60B NOJIy4eHUs OEJIKOB TeHHO-UHXXEHEPHBIM IyTEM 10 CPAaBHEHUIO C TPAJULIMOHHBIMU METO/IaMU.

buiert 14.

1. HazoBuTe ocHOBHBbIEe TUIbI pepMeHTOB, ruapoansywmux JHK u PHK 1 onunivTe ux cneqidu4HOCTb.

2. CexkBenupoBaHue JIHK. Oco6eHHOCTH poBeieHUs aeKTpodope3a npu cekBeHupoBaHuu JJHK.

3. [Ipenmy1iecTBa cioco60B NOJIy4eHUs O€JIKOB FeHHO-UHXKEHEPHBIM IyTeM 110 CPaBHEHHUIO C TPAJAULIMOHHBIMY MeTOJaMH.

buner 15.
1. HazoBuTeE 0CHOBHBIE TUIbI pepMeHTOB, ruapoansywmux JHK u PHK u onunivTe ux cnequdu4HOCTb.
2. JJocTOMHCTBA U HEJ,0CTATKHU KJIOHUPOBAHUS ['€HOB B IIJIa3MU/Jax U ¢parax.
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3. OnuIKUTE CTPYKTYPHBIE 3/IEMEHTHI 9KCIPECCUOHHOTOBEKTOPA, HE0O6X04MMble 151 BbICOKO3)deKTUBHOM 3Kcnpeccuu 6eskoB B E.coli.

buier 16.

1. [lapameTpsl, xapakTepusywuire a¢pdpektuBHocTh JHK-mosnmepas.

2. BexTopa, ucnoJsib3yemble AJis co34aHus reHOMHbIX U K/IHK 6ubauoTexk.

3. OnuuuMTe CTPYKTYPHBIE 3J1eMEHTHI 3KCIIPECCUOHHOTOBEKTOpPA, He06X0AMMble /1J151 BbICOKO3PdeKTUBHOM akcnpeccuu 6eskoB B E.coli.

buaer 17.

1. 3HA0HYKJIea3bl peCTPUKL MU BTOPOro TUna. CBOMCTBa U 0COOEHHOCTH MeXaHU3Ma [ eUCTBHUA.
2. CaysepH u HozepH-6s10T aHanu3. [IpyHIUNIBI U 0COOEHHOCTH

3. Kakue meTozibl aPUHHON OUUCTKM PeKOMOUHAHTHBIX O€/IKOB Bbl 3HaeTe?

buier 18.

1. IHK-nosimMepasbl U NpOsiBJIsiEMble MU TUIIbl aKTUBHOCTHU. TpeboBaHus Kk JJHK-nosmmmMepasam, vcnosib3yeMbiX B TOJIMMEPa3HOM 1IeMHOM peak-
WM.

2. JlocTOMHCTBA Y HEIOCTATKU KJIOHUPOBAHUS ['€HOB B IJIa3MHU/jax U dparax.

3. OnuIuTe CTPYKTYPHBIE 3JIEMEHTHI 3KCIIPECCHOHHOTOBEKTOPA, HE0OX0AUMbIE /151 BbICOKO3)PeKTUBHOM sKcnpeccuu 6enkoB B E.coli.

Buier 19.

1. HazoBuTte pepmenTsl Mmoaudukanuu JJHK u PHK 1 onuimuTe ux akTHUBHOCTH

2. Cay3epH u Ho3epH-6J10T aHaiu3. [I[pyHIUIIBI U 0COOEHHOCTHU

3. [Ipenmy1iecTBa cioco60B NOJIy4eHUs OeJIKOB FeHHO-UHXKEHEPHBIM NIyTeM 10 CPaBHEHHUIO C TPAJAULIMOHHBIMU MeTOJaMH.

buaet 20.

1. [lapameTpsl, xapakTepusywuire adpdpektuBHocTh JHK-mosnmepas.
2. [lpuHUUIIBI XUMUYeCKOTo cekBeHMpoBaHus JJHK.

3. 0CO6EeHHOCTH 3KCIIPEeCCUU 3YKapUOTHYeCKUX OesikoB B E.coli.

buser 21.

1. Tunel ¥ cnoco6bl BBeJJeHUsA METOK IPU pepMeHTaTHBHOM CEKBEHUPOBAHUH.

2. CaysepH u HozepH-6s10T aHanu3. [IpyHIUNIBI 1 0COOEHHOCTH

3. HampaBsieHHBIM ¥ HeynopAAO0YeHHbIN MyTareHes. [I[peuMy1iecTBa U HeJOCTaTKU KOXKJ0I'0 U3 MTOJX0/0B.

busnert 22.
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1. IHK-nosumepa3sa I E.coli. CTpoeHre 1 0COGEHHOCTH MeXaHU3Ma JAeUCTBUS.
2. [IpuHuunel pepMeHTaTUBHOrO cekBeHMpoBaHus JHK.
3. TpeboBaHus, npeAgbaBIsgeMble K CUCTEMAM 3KCIIPECCUU PEKOMOUHAHTHBIX OEJIKOB.

bunet 23.

1. HazoBUTE OCHOBHBIE THIIbI pepMeHTOB, ruapoansywiux JHK u PHK u onumivTe ux cnequduIHOCTb.

2. [lpuHUMIIBI XUMUYeCKOTO cekBeHHpoBaHus JHK

3. OnumuUTE CTPYKTYPHBIE 3/IEMEHTHI 9KCIPECCUOHHOTOBEKTOPA, HE0OX04MMbIe 151 BbICOK03)PeKTUBHOM 3Kcnpeccuu 6eskoB B E.coli.

busert 24.

1. HazoBuTte pepmenThl Moarudukanuu JJHK u PHK u onuinvTe UX aKTUBHOCTH.
2. [lonuMepasHas LenHas peakyus - npuHuun [111P.

3. OnuiuuTe CTpOeHHe U NPUHLMII peryJIMpoBaHus lac-npoMoTopa

Busnet 25.

1. llonumepasHas uenHas peakius (I11P). TpeboBanus k pepMeHTaM, UC0JIb3yeMbIX B [111P.

2. llonumepasnasd nenHasa peakyus (I1LP). Tpe6oBaHus k pepmMeHTaM, Mcnosib3yembix B [11P.

3. HanpaBJsieHHBIN U HEynopsJo4YeHHbIA MyTareHes. [I[peuMyliecTBa U HeJOCTATKU KA, 00 U3 NMOAX0/0B.

buser 26.

1. IHK-30HAb1. TN, CIOCOOBI MOJYYEHUS U 00J1aCTH IPUMEHEHHUS.

2. BekTopa, ucnoJsib3dyeMble AJs Co3JjaHUsI reHOMHBIX U K/IHK 6ubanoTek.

3.. [IperMyliecTBa U HEJOCTATKU IKCIIPECCUU PEKOMOUHAHTHbBIX 6eJ1KOB B E.coli 1o cpaBHEHUI0 C 3yKapUOTUYECKUMU CUCTEMAMU 3KCIPECCHMU.

Bomnpocsl k pa3aeny buouunsl u Hanodaounauka.

1. BricTpoe TUnMpoBaHUe U paclindpoBKa MOCAEe40BATENbHOCTU GUOMAaKPOMOJIEKY L.

2. BroceHcopHbIe TEXHOJIOTUU (OCHOBHbIE THIIbI IETEKTOPOB U 3JIEMEHTOB «CEJIEKTOPOB»).

3. MeTopp! I[P (TpaguuuonHblie nogxoasl, on line [P, [P Ha yune).

4. Buouunsl (MATUK-yun (Matpuna 'esib-UMMo6UIM30BaHHBIX KOMIIOHEHTOB HA MUKPOUMIIE), GUOYUIIBI HA OCHOBE KUJKHUX KPUCTAJIJIOB
JHK, ananus Ha ocHoBe anTaMepHoi [IHK, «k/ieTKa Ha yuIme», «JlabopaToOpys Ha YUIIe»).

5. KoHdokasbHasg MUKpPOCKOMHS.

6. CkaHupymo1as 30H40Basi MUKPOCKOM KA.

7. MukpodJirou/iHble TEXHOJIOTHUH.

8. UMMo6uar3anusa 6MOMaKpOMOJIeKYJI, KJIETOUYHBIX OpraHesll U LieJIbIX KJIeTOK.
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0. MeTo/1bl aHaJIK3a CJI0XKHBIX CMecel («OH03JIEKTPOHHBINA HOCY», «6H03JIEKTPOHHBIH SA3bIK», HEHPOCETEBBIE AJITOPUTMBI, KJIACTEPHBIN aHa-

Ju3).

10.  OcHOBBI HaHOTEXHOJIOTUU. PHU3UYeCKHe OCHOBbI HAHOTEXHOJIOTUU. HAaHOCTPYKTYypUpOBaHHbIe MaTepUabl. TOHKHe IJIeHKU. HaHo49acTUL b
(HaHOTPYOKH, KBAaHTOBBIE TOUKH, QyJliepeHbl, QyIIEePUTHI).
11. HaHobGuoceHCOpBI
12.  HaHodurouauku

13.  HaHocbopka, HaHO- U MUKpO3JeKTpoMexaHudeckue cucteMbl (HIMC u MIMC()
14.  KiieTo4Had U TKaHeBasd UHXXeHepud
15. HanodoToHHKa (B3auMoAeNCTBHE CBeTA C OM0JI0IrMYeCKH aKTUBHBIMU HAHOCTPYKTypaMH)

16. 30HA0Basg MUKPOCKONHUA
17. MouJeKkysspHble «MOTOPbI», HAHOpa3MepHasi 6uoMeXaHHKa
18.  KoHuenuyus «iabopaTopusi Ha YUIIE»

19. HanodapmalneBTHKa
20. HaHo06HO3/71€eKTPOHMKA U OMOMOJIEKYJIIPHAsA 3JIEKTPOHUKA

MeToau4eckue MaTepuaJssbl A/ NIPOBeJeHNs NPoLeAyp OlleHUBAHUA Pe3y/IbTaTOB 00y4eHUs
[llkasa oneHUBaHMsA 3HAaHWH, yMEHUH U HaBbIKOB SIBJISIETCS €JUHOM /I BCeX JUCLMIIMH (IprBe/ieHa B Tab/ule HUXe)

INKAJIA U KPUTEPUU OUEHUBAHHWA PE3YJIbTATA OBYYEHHUA no aucuunivHe (MoAyJai0)

OneHka 2 3 4 5
PesysibTaT
3HaHuA OTtcyTcTBHE dparmMeHTapHble 3HaHUA O61Me, HO He CTPYKTYpPUpOBaHHbIEe CdopmupoBaHHbIe cUCTeMaTHue-
3HaHUH 3HaHUA CKHe 3HaHUA
YMenusa OTtcyTcTBUE B niesiom ycnelHoe, HO He B 1iesioM ycrelHoe, HO cofepalliee | YclnelHoe U CUCTeMaTU4YeCcKoe yMe-
yMeHUH CUCTeMaTHU4YeCKoe yMeHUe OT/eJibHble TPo6esibl yMeHue (J0- HUe

NyCKaeT HETOYHOCTHU HENPUHLUIIHU-
QJIbHOTO XapaKTepa)

HaBbiku (Ba1age-
HUS)

OTcyTcTBHE Ha-
BbIKOB

Hann4yue OT/JeJIbHbIX HABbI-
KOB

B niesioM, copMUpOBaHHBIE HABBIKHY,
HO He B aKTUBHOU popMe

CdopMUpoOBaHHbBIE HABBIKH, IpUMe-
HsieMble IPY pellleHUu U 33/1a4
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PE3YJIbTAT OBYYEHUA
1Mo AUCHUILIMHE (MOAYJII0)

®OPMA OLEHUBAHHUA

3HaTh: CBoMCTBa MUKPOOPraHU3MOB U CTPOEHHUE U O6HO0JIOTHYECKHE (l)YHKLU/II/I OCHOBHBIX KJIaCCOB OHO-
OpraHHUYECKHUX COG,E[HHEHPIﬁ, d TaKXe OCHOBHBbI€ IIYTHU pETryJaadinun O6HMOXMMHUYECKHX ImponeccoB

3HaTb: OCHOBHbIE MeTO/Jbl MMOJIy4eHHUA CTa6I/IJII/ISI/IpOBaHHbIX 6HOKaTaJIHSaTOpOB C UCII0JIb30OBAHHUEM
HaHO4YaCTul 4Jid IpUMEHEHHA B OHMOTEXHOJIOTHUH U MeAUullMHe

MepONpUSATUS TEKYLIETr0 KOHTPOJIS yC-
NeBaeMOCTH, yCTHBIN ONPOC HA IK3aMe-
He

YMeTb aHa/IM3UPOBATh HAyYHYIO JINTEPATYPY C LieJIbI0 BbI60pa HanpaB/eHUs U MeTO/[0B, IPUMeHsie-
MBbIX B UCCJIEJlOBAaHHUHU 110 TEMe BbINYCKHON KBaIMPUKALMOHHON paboThI,

YMeTb: cCaMOCTOSITE/IbHO COCTABJATD IIJIaH UCC/1e/J0BaHUSA

YMeTb: CaMOCTOSITEJIbHO IPUMEHSATb 3HaHUS O CTPOEHUHU M 6U0JIOTM4ecKUX GQYHKIUAX OCHOBHBIX KJIac-
COB OMOOpPraHUYEeCKUX COeJMHEeHNUH, CBOMCTBaX MUKPOOPraHU3MOB, CI0CO0aX peryaanui 6MoXuMuye-
CKMX MPOIECCOB C LeJIbI0 pellleHUs NPodecCHOHaTbHbIX 33734

YMeTb: peaJM30BbIBAaTh OCHOBHbIE MEeTO/bI MI0JIY4YeHHUs CTaOUIM3MPOBAHHBIX OMOKATaJIN3aTOPOB C UC-
110J1b30BaHMEM HAaHOYACTUL /11 IPUMeHeHUs B OMOTEeXHOJIOTUY U MeIULJUHe

MepOoNpUATUSA TEKYLLEro KOHTPOJIA yC-
11eBaeMOCTH, YCTHBIN ONPOC HA IK3aMe-
He

BiazieTh HaBbIKaMU IOMCKA, KpUTUYECKOI0 aHA/IN3a, 000011eHUs U CUCTeMaTU3al MU Hay4YHOU UHOP-
Malluy, IOCTAaHOBKH LieJiel UCCIeJ0BaHNSA U BbIOOpA ONTUMAJIbHBIX IIyTeH U MeTOZ0B UX JJOCTUXKEHUA

MepOoNpUATUSA TEKYLLEro KOHTPOJIA yC-
11eBaeMOCTH, YCTHBIN ONPOC HA IK3aMe-
He
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