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Pa6oyas nporpamMma IMCHMILINHBL « BHOTEXHOJIOTUs MUILEBBIX J0OABOK» 00CYXkKIEHA HA
3ace1aHuy Kadepbl TEXHOOTHH MUKPOOHOIOTHYECKOTO CHHTE3a
MPOTOKONI OT « 26» _01 2022 Ne 6

3asenyromuii kadenpoit M. M. lllamusan

Ono6peHo y4eOHO-METOIMIECKO KoMUCcHe (hakyIpTeTa XUMHIECKON N OMOTEXHOIOTUH
MPOTOKOJI OT « 21 » _02 2022 Ne 6

[pencenarens M. B. Pytro
COTI'JTACOBAHO
PykoBoauTeNb HANpaBIEHUS IOJrOTOBKU M.A. [lymkapes
«buoTtexHoaorus»
Jlupextop OubIHOTEKN T. H. CrapocteHko
HauanbHUK METOANYECKOTO OT/ENA M.3. TpyxaHoBu4
Y4eOHO-METOIMUECKOr0 YIIPaBJIEHUS
HauanpHuk C. H. Jlenucenko

YueOHO-METOUUECKOTO YIIPaBICHUS

41. MexaH14ecKoe, XUMUYECKOE U KOMOUHUPOBAHHOE MEHOTALIEHHE.
42. MukpounpTpamus.

43. HenpepbIBHOE KYJIbTUBUPOBAHHE MUKPOOPTaHU3MOB.

44. O6parHslii ocMoc.

45. OcaxcaeHue 0eIKoB

46. [lepnoanueckas U HENPEPbIBHASA SKCTPAKLIUA.

47. Tleproanueckoe KyJIbTUBUPOBAHUE MUKPOOPTAHU3MOB.

48. CriocoObl UMMOOWIM3ALMHU KIIETOK U (PEPMEHTOB.

49. Cnoco0bl KyJIbTUBUPOBAHHS MUKPOOPIaHU3MOB.

50. CiocoObl MeHOTaEHHS.

51. Croco0s! yaryumieHus! QHIABTPYEMOCTH KyIbTyPATbHON KUAKOCTH.
52. CybaumanuoHHas cymka. TexHonorus cyOnMMaloHHON CYIIKH.
53. Cymika GMOTEXHOJOTUUECKUX TIPOYKTOB.

54. TpeOGoBaHusL, MPEABSBISEMBIE K IKCTpareHTaM.

55. TypOunocrar.

56. YnsrpaduisTpanms.

57. ®unpTpOBaHUE.

58. ®notupoBanue aposokeil. KoHcTpykimu Gpaotatopos.

59. YnprpaduibTparms.

60. Xemocrar.

61. DKcTpakiysi OMOTOTMYECKH aKTUBHBIX BEILECTB.

62. DKCTPaKLHs C IEPEHOCYUKOM.

63. DKCTpakuys B ABYX(a3HbIX BOAHBIX CHCTEMAX.

64. DKCTpakLys B CUCTEME TBEPAOE TEI0-KUIKOCTb.

r) Bompocehl Mjisi OLEHKH 3HAHMi, YMeHMii M HaBBIKOB, C()OPMHPOBAHHBIX Y
cryaenTta no komnerenuun IK-5:

65. ABTOMaTU3MPOBAHHOE YIIPABJIEHHUE [IEHOTAIICHHEM.

66. AHa’pOOHOE KYJIFTUBUPOBAHHE MUKPOOPTaHU3MOB.

67. Konnekuun KynsTyp MUKPOOPTaHU3MOB.

68. MeTaHoBO€ OpoKEHUE.

69. MoJI0YHOKHCII0€ OPOIKEHHE.

70. Obwmue o0s3aTenbHbIe CTaANH MUKPOOHOIOTHYECKUX IPOU3BOACTB.

71. Tlepexo OT NEPUOMUYECKOTO KYJIbTUBUPOBAHUIO K HETIPEPHIBHOMY

72. [IpuHUMIIBL MACIITAOUPOBAHUS U CPaBHEHUSI ()EPMEHTATOPOB.

73. Camoperynupyiomas ~ CIOCOOHOCTb ~ MUKPOOPraHU3MOB  HPH  HEMPEPHIBHOM

KyJIbTUBUPOBAHHU.

74. Y cTaHOBKA HEMPEPHIBHON CTEPUIM3ALMN MTUTATEIBHBIX CPEL.

75. DdepMEHTATOPBI C BBOAOM YHEPTUU a3PUPYIOIIUM [a30M.

76. ®epMEHTaTOPBI C BBOJOM DHEPIUM KUIKOMH (a3oil.

77. ®epMeHTaTopbl ¢ KOMOMHUPOBAHHBIM BBOJIOM SHEPTUH.

K OK3aMCHY JOIyCKarOTCA CTYACHTDBI, BBIIIOJIHUBIIUE BCC (I)OpMI)l TEKYUIETO KOHTPOJIA.

ITpu crave sk3aMeHa CTYICHT MOJTy4YaeT TPU BOIPOCA U3 MEPEUHS, NPHBEICHHOTO BBILIC.
Bpewms moAroToBKyM CTy/ICHTa K yCTHOMY OTBETY Ha BOIIPOCHI - 10 45 MUH.
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3. TunoBble KOHTPOJIbHBIC 32/1AHUA /I IPOBEICHUS l'lpOMe)KyTO‘-lHOﬁ aTTeCTALHH

3. TunoBbie KOHTPOJILHBIE 3aaHHSI A1l TIPOBeACHUS MPOMEKYTOUHOI ATTeCTANH.

a) Bompochl Ui OUEHKH 3HAHUWIL, YMeHHil H HABBIKOB, C(HOPMHPOBAHHLIX Y
cryaenra no komnerennuu OIIK-5:

1. [IpenmeT 1 McTOpHs pa3BUTHS OHOTEXHOJIOTHH.

2. Ponb OMOTEXHOJIOTHH B PEIICHUH TIIOOATBHBIX TTPOOTIEM YeIOBEYECTBA.

3. Posib OMOTEXHOJIOTUM B pELIEHUHU NPOOJIEM CENILCKOro X03HCTBA.

4. Posib GUOTEXHOJIOTUH B PEIIEHUH NPOOJIEMBI 3/IpAaBOOXPAHEHHUS.

S. Ponb GMOTEXHONOTHH B PEIIEHUHU MPOOJIEMBI CHIPEEBBIX PECYPCOB.

6. Ponb OMOTEXHOJIOTHH B PEIICHAH TPOIOBOIBCTBEHHOI *TIPOOIEMEL.

7. PoJib GMOTEXHOJIOTMH B PELIEHUHU DKOJIOTUUECKOI MPOOJIEMBI.

8. Posb GMOTEXHONIOTUH B PEILICHUU YHEPTETUUECKOH IIPOOIEMBIL.

9. Maremarn4eckoe OnMcaHne KpHUBOi pocTa Mpu MePUOANIECKOM KyTbTHBUPOBAHUH.

10. Maremaruueckue MOJIEIN B OUOTEXHOJIOT UM,

11. MexaHu3M NOCTYIJICHUS TUTATEBHBIX BEIIECTB B KIETKY.

12. IlepcrieKTHBBI pa3BUTHSL OMOTEXHOJIOTHUL.

13. TlepcrieKTHBHBIE TPOLIECCHl OMOTEXHOIOTHH.

14. Llenu u 3a1a4u OUOTEXHOJIOTHH.

0) Bonpocbl 11 OLEHKH 3HAHUii, YMEHHH H HABBIKOB, C()OPMHPOBAHHBIX Y
cTyenTa no komnerenunn IK-2:

15. TexHoaoruyeckas cxeMa OYUCTKH U CTEPHIN3ALU BO3IyXa.

16. TexHo0rHs IPUTOTOBIECHUS MUTATENBHBIX CPE,.

17. TunoBas cxemMa MUKpOOHOJIOTHYECKOrO MPOU3BOICTBA.

18. TpebGoBaHus1, NpeaBSIBIAIEMbIE K MUKPOOPTaHU3MaM — MPOyLIEHTaM.

19. TpeOoBanus1, NpeabsIBIAEMbIE K TUTATEIbHBIM CPEAM.

20. buonoruyeckue 00BEKTHL B OUOTEXHOJIOTUH.

21. ICTOYHUKM OPTaHUYECKOTO0 U MUHEPAIBHOIO a30Ta.

22. VICTOYHUKH yTIIEpoAa.

23. ICTOYHMKH MAKpO U MUKPO3JIEMEHTOB.

24. CrocoOs! cTepuIM3aly MUTATEIHBIX CPEl.

25. CriocoOsl XpaHeHHs! KyJIbTYP MUKPOOPTaHU3MOB.

26. Ctaaus moy4yeHHs TOCEBHOTO MaTepuana.

27. YcTraHOBKa HENPEPIBHOM CTEPUIN3ALMHI IUTATEIHBIX CPEI.

28. XpaHeHue OMOJIOTUUECKUX OOBEKTOB.

29. [Iuknuyeckas U HenpepbIBHAs CTEPUIIN3ALIUSA TUTATENbHBIX CPEL.

B) Bonpochl 11 OLeHKH 3HAHMil, YyMeHHIi U HaBBIKOB, C()OPMHPOBAHHBLIX Y
cryaenTta no komnerenuun IK-3:

30. BeimapusaHue.

31. Jlnanus u 3eKTpOAUAIN3

32. XKuaxoctHas KCTpakims OMOJIOrMYECKN aKTUBHBIX BEIIECTB.

33. loHUTOBBIE (PUITBTPEI.

34. IMMOOUITN30BaHHBIE KIETKU U (DePMEHTHL.

35. VonuTsr: knaccuukanus, CTpoeHHe, CBOUCTBA.

36. NoHOOOMEHHAsi TEXHOJIOTUSI BbIIEJIEHUS U XUMHUYECKOM OYMCTKU OHOJIOrMYECKU

AKTUBHBIX BEILECTB.

37. KoHBeKTHBHAs, KOHTAKTHAS U PACMBUINTEIbHAS CYIIKA MUKPOOPTaHH3MOB.

38. Knaccudukatms cucteM HENPephIBHOTO KYIbTHBUPOBAHHMS.

39. MemOpaHHbIe METOIbI KOHLIEHTPUPOBAHUS 1, BbLIeIeHUs BAB.

40. MexaHuueckue crioco0bl KOHIIEHTPUPOBAHHUS OUOMACCHI.
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1. Ilepeuens mIAHHPYEMbIX Pe3yJbTATOB OOYYeHHS MO JHCHHIUIHHE, COOT!

06pa3oBaTe/IbHOM MPOrPAMMBI

IX ¢ . YeMBIMH Pe3y/IbTATAMH OCBOCHHS

B pesybrare ocBoeHust 06pa3oBaTeIbHOI MPOrpaMMbl MArMCTPATY Pbl 00y YAIOLIMIICS JOJKEH OBIAETh CIEYIOIMMHU PE3y/IbTaTaMi 00y YeH s

10 JUCHUIUTHHE:

Kox u HanumeHoBaunue

Koxn u HanMeHOBaHHE HHINKATOPA

Tnanupyemsle pesy ibTaThl 00y UeHHs

Ko u naumenosanne

'VpoBHH C()OPMUPOBAHHOCTH

KOMITETEeHIINN JIOCTIDKEHHS] KOMIETEHIHI (eCKpHITOPBI)

OIIK-5 OIIK-5.4 CniocoGHocTs moadopa u 3nare:

Cnocoben OKCILTY aTUPOBATEH | MCMOJB30BAHMS TEXHOIOTMYECKOro - OCHOBBI BblGOpﬂ M OKCIUTyarauuy  TeXHOIOrH4YeCKOro
TEXHOJIOrMYeCKoe obopyoBanue, | 000py JOBaHHsl, OLEHKH MOKa3aTesei 000pyA0BAHHS, OUEHKH MokasaTeneil GHOTEXHOIOrMYECKUX
BBINOTHSTE TEXHOJIOTHUeCKHe | GHOTEXHOIOTMUECKUX MPOLECCOB U KauecTsa | POLECCOB H KAUECTBA MOy HAeMOH MPOY KIMH
orepaum, VOPABIATH | TOTY4aeMOl POy KUK (3H-1);

OHOTEXHOIOMHUYECKHMH npoueccamu, Ymers:

-OLIEHNBATh TEXHONOMYeckoe 00OpyAOBAHWE, MAPAMETPhI
KOHTPOJIMPOBAaTh KOJIMYECTBEHHbIC M

OHOTEXHOTOTHYECKHX TIPOLIECCOB it Ka4yeCTBEHHbIE
Ka4eCTBEHHbIC noKasarenu

TOJTy 4aeMoii POy KUun

MOKA3aTe/ N MOy 4aeMOM POy KLIH;

v-1);

Baaners:

- MeToJaMu IPOBEACHUS CTaHJAPTHBIX HCIBITAHUIT 110

« KauecTsa npoaykuuu (H-1).

TK-2
Crniocoben
MOArOTOBUTE/IbHBIC

TIPOBECTH
paborel st
OCY LIECTBIICHHS!
GHOTEXHOIOrHUECKOro
nosyuenust BAB

npouecca

TIK-2.4 CriocoGHOCTh POBEICHHSI
TIOArOTOBUTEIbHBIX pa60’r pius
OCYLUECTBICHUS 6HOTEXHOJ101‘H'-I6CKOI‘O
npouecca nomyuenns BAB

3narn:

- OCHOBBI MPOBEACHUS TOArOTOBUTEIBHBIX p2l6OT Anst
OCYLIECTBICHUS OMOTEXHOIOrHYECKOro Tpouecca noayyeHus
FAB

(3H-2);

Ymers:

- OLCHHUBATb H906X0,]l/ll\lDCTl> U KaueCTBO MOArOTOBUTEIbHbBIX
PaboT Wit OCYIIECTBICHUs] OHOTEXHOMOTMYECKOro mporecca
nomyuenns BAB;

Y-2);

Baaners:

- METOAaMH IPOBEACHUS MOArOTOBUTE/IbHBIX paGO'l' At
OCYILIECTBIICHHS OHOTEXHOIOrHYECKOro MPOLECCa MOy YeHMs
BAB (H-2).

HHIMKATOpA Toxasatemn Kpwrepmit TH JICCKPUIITOPOB)
JIOCTHKCHHA c()OpMHPOBAHHOCTH prrrep
KOMIIETEHLIHH (necxpunmpu} OLICHUBAHUA ((}',:IOBﬂeTBOPHTeuﬂbHO» ((XOPOIJ.I(S» ((DTJ'IW!H?))
(noporo.xIii) (cpeanmii) (BBICOKHIT)
OIIK-5.4 [Moxbop u | Hasesact ocuoser BhiGopa | [Ipaswibnbie | Mmeet cnaGoe 3uacT 1 HA3BIBACT
HCIIONB30BAHNE u IKCILIyaTaluy | OTBETHL HA TIpeICTaBNeHHE O u TpeGOBaHMs TS TIPHHLATIB! 1 TpeBOBarms A1t
TEXHOJOMIIECKOro HUECKOTO Tpet X st OCYIIECTBIICHHE BBIGOPA U 0CYIIECTBICHHE BHIGOPA K
i 060py T0BaHHS, ouenku | Ne 1-10 OCYIIECTBICHHE BHIOOPA H | SKCILIYATALIMH IKCIUTyaTaLuu
oGopy roBarms, | moxasareneii K IK3aMCHY 9KCILTyaTaLHH TEXHOJIOTHYECKOr0 TCXHOJIOTHYECKOr0
OLCHKA MOKA3ATeNCH | GyoTeXHOTOrHHUECKHX TEXHOJOTHYECKOTO 060pY I0BAHUS, OLEHKH 060pY I0BAHHS, OLEHKH
GMOTEXHONOTMYECKHX | MPOLECCOB M KauecTsa 0GOpY 10BAHHS, OLCHKI nokasareeii nokasareeii
MPOLIECCOB M KAYeCTBa | MOy 4aeMO¥ PO Ty KIHH ToKasaTeneit OHOTEXHOTOTHYECKHX OUOTEXHOIOTHYECKHX
MOV YAEMOit (3H-1); 61 3 MYECKH p M Ka4ecTsa MPOLECCOB U KAYECTBA
ﬂpO,IIVKul/ll/l TIPOLIECCOB M KAYECTBA TIOJIY4aeMOH IMPOIY KLHH. TIOJTY4aeMOH MPOIY KLIMH 1
- TOJTy YAEMOI TPO;Ty KLIMH OPHEHTHPY ETCS B CIIOCOGAX
peaTH3aLHH YTHX TPEGOBAHHIL.
OuenmBact TIpasunsreie | HexoppekTHo KoppekTHo (popmyampyeT Koppexktro Gopmymmpyet
TEXHOJIOrH4ECKOC OTBETHI HA (])opuylmpye‘r OCHOBHBIC OCHOBHBIE KPHTEPHH OLECHKH OCHOBHBIC KPHTEPHH OLICHKH
00opy 10BaHKe, MapaMeTpsl | BOIPOCH KPHTEPHH OLICHKH TEXHOIOT HIECKOTO
GHOTEXHOMOrHYECKHX No 8-14 TEXHOJIOTHYECKOrO 0G0py 10BAHUSA, MAPAMCTPEI 0GOpy 0BAHHS, [IAPAMETPHI
TPOLIECCOB 1 KavecTBeHHbIe | K OK3AMCHY | 660py toBanIs. MAPAMETPHI | GHOTEXHOTOTHUECKIX GHOTEXHOTOTHYECKHX
MOKA3ATEAM M0y 4aeMOit Suote: HUCCKID) p M KAYECTBCHHBIC | MPOLCCCOB H KAUCCTBCHHBIC
npoay ki (V-1); TIPOLIECCOB H KACCTBCHHBIC | TIOKA3ATEIH MOy 4ACMON TOKA3ATEIH MOy YaeMOii
TIOKA3ATEN MOy 4aeMOi TPOTY KIHH. . TPOJTY KIMH. , YBEPCHHO
TIPOTy KIMH. 0GOCHOBEIBACT BHIGOD.
JlemoHCTpHpyeT OCHOBHBIC | IIpaBuabHbIC HWmeet cnabble HABBIKH JIeMOHCTPHPY T HABBIKH JIeMOHCTPHPYET YBEPEHHbIE
HABBIKU BJIAJICHUSA OTBETHI HA BJIAJCHUSA METOAaMH BJIAJICHUSA MCTOJaMH HABBLIKH BJIAJACHUS METOJaMH
METOaMH P CTAHAAPTHBIX TIPOBEICHHA CTAHAAPTHBIX TIPOBEICHHUSA CTAHAAPTHBIX
CTAHJIAPTHBIX HCTIBITAHUI Ne1-14 MCTIBITAHUIA TIO MCTIBITAHMH 110 ONIPEJICICHHIO | UCTIBITAHMIA 1O ONPEICTICHHIO
K 3K3aMEHy

TIO OTPE/ICTICHHIFO KAucCTBA
npoaykuuu (H-1).

OMNPEICNICHHIO KaueCTBa
TIPOTY KLMH.

KaueCTBA MPO/Iy KIMH, HO
zonyckaeT 1-2 ommOKH.

KauecTBa MPOAYKIWH.
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Ko u naumenosanmne

'YpoBHH c(h)OPMHPOBAHHOCTH

Kox u HanmeHoBaunue

Kox u HanMeHOBaHHE HHANKATOPA

Tlnanupyemsle pesy ibTaThl 00y UeHHs

KOMITETeHITHH JOCTHIKEHHS KOMITETEHITH (eCKpHITOPBI)
1K-3 TIK-3.4 CriocoGHOCTh MOATOTABIMBATE 1 3uare:
Crniocoben TMPOBOANUTE | MPOBOANTH MPOLECCHI KYIbTHBHPOBAHHS B - 3aKOHOMEPHOCTH KHMHETHKH pOCTa MHKPOOPTraHU3MOB H
GuoTexHoMOrHYECKMIT  Mpouecc ¢ | GuopeakTopax obpasosanust mpoayKkToB Merabommsma (3H-3);
HCMOTB30BAHHEM KIIETOK - METOZBI KYJIETHBHPOBAHHUS
MHKPOOPIaHH3MOB, HX COCTABHBIX (3H-4);
Ymers:

uacreii., pepMeHToB

- BBIOMPATh (hePMEHTAIMOHHOE i BCIOMOTaTelbHOE
obopynosanme (V-3);
Baapets:

- METOJAMH yIIPABIEHHS TIapaMeTPaMit
GuorexHonornyeckux mnpoueccos (H-3).

IK-5

CrmocoGeH  pa3pabarbiBaTh CHCTEMBI
MEPONpPUSTHH 110  TOBBILIEHHIO
3(p(HEKTHBHOCTH  TEXHOJOTHYECKUX
TIPOLIECCOB NPOM3BOJCTBA
GHOTEXHOJIOTHYECKOH TIPOIYKIIMI

TIK-5.6 Crioco6en pa3pabaTbiBaTh CHCTEMBI
MepONpUSTHIi IO MOBLILIEHUIO
9 (HEeKTHBHOCTH MPOLECCOB Ky IbTHBHPOBAHMS
MHKPOOPTaHU3MOB

3uare:
-MeToIbl oteHkH dddexTiBHOCTH MpousBoacTBa (3H-5);
Ymern:
- BBIOpATh PANMOHANBHYIO CXeMy OHOTEeXHOTOrHYEecKoro
MPOM3BOACTBA 3aAHHOr0 npoaykTa (V-4)
Baaners:

- METOAAMH TEXHUYECKOr0 KOHTPOJIS 110 COﬁﬂ‘O}leHl/lIO
TEXHOJIOTHYECKOi AUCUHIUIMHBI B VC/IOBHSX JeﬁCTB)’lOulerO
GHOTEXHOIOrHYecKoro npoussoacraa (H-4).

HHIMKaTOpa Tokasatenu Kputepuii ( TH IECKPHUIITOPOB)
JOCTHKEHUS c(hopMHPOBAHHOCTH ougnml; st }
KOMTETEHIHH (JECKPMI'ITOPH) «y ,:IOBHCTBOP“TC}IBHO)) ((XOPOH.I?‘)) ((DTJ'IW!H?))
(TIOPOTOBBIIT) (cpeanmii) (BBICOKHIA)
TIK-3.4 ITogroroska u| Ha3siBaeT OCHOBHBIC Tpasusueie | Mmeer cnaGoe 3HaeT OCHOBHBIC TIpaBUIBHO Ha3bIBACT OCHOBHBIE
o AKOHOM 'TH KHHCTUKH OTBETHI HA npeac 00 AKOHOM TH KHHCTUKH U KHHCTUKH
pocta QHH3MOB H p TAX KHHCTHKH | POCTa AQHM3MOB H | POCTa 3MOB M
MPOLECCOB Ne 30-34. 40.
06pa30BaHHA MPOIYKTOB © 30-34, 40- | pocra MOB M of TIPOYKTOB 06pa3oBaHUs MPOIYKTOB
KYJILTHBUPOBAHUS B R 42, 49-52,
Iy metaGomusma (3H-3); d d 0Gpa3oBaHus MPOJYKTOB MeTaboNM3Ma peanu3auuy | MeTaGoIM3Ma i OPUCHTHPYCTCS
Onopeakropax 60-64 MeTaBomm3Ma. ITHX TPeGOBAHHiA. B CMOCOGAX PeamH3aLIH ITHX
KKTAMEHY TpeGoBaHMil.
HaseiBaet metomet | [Ipasuwmbaeie | HekoppextHo dopmymupyer Koppekrro dopmymipyer | Koppekrro dopmymapyer
KyabTHBHpOBaHui (3H-4); | OTBeTHI Ha OCHOBHBIC METOIBI OCHOBHBIC MCTO/IBI METObI Ky TbTHBMPOBAHMA H
BOMpPOCHI KYJIbTHBUPOBAHHS KY IbTUBUPOBAHMA OPHCHTHPYETCS B PeaNu3aluu
Ne 38,40, 41, ITHX METOJI0B
43, 47-50,
55, 60
K 3K3aMEHy
Bei6upaer BOMPOCHI HekoppekTHO HasbiBacT KoppekTHo Ha3biBacT KoppekTHo HaspBaeT
(epMeHTaLIOHOE 1 Ne 30-64 (epmen e it (epver u depmen u
BCIOMOTaTeIbHOE K IK3aMCHY BCTIOMOTaTEIbHOC BCIIOMOTATEIBHOC BCMOMOTAaTENbHOE
oGopyaoBanue (Y-3); oBopy noBaHME. oBopy 1oBanue. 050py A0BAaHKE, Yy BEPCHHO
0BOCHOBBIBACT BHIGOP TEX HITH
MHBIX MCPOTPHSTHIA.
JlemoncTpupyer ocHoBHsie | [IpaBuibHbic Hnmeer cabbic HABBIKH JIeMOHCTPHPY T HABBIKK JIeMOHCTPHPYET yBEPEHHBIC
HABBIKH BIaJCHHS OTBETHI HA HEOOXOMMEIE ATt HEOOXOaMMEBIE A HaBBIKH HEOOXOAMMEBIE /LTSt
METOJAMHU YTIPABJICHUSA BOMPOCHI OCY IECTBJICHHS MPOLIECCOB OCY ILIECTBJICHUS OCYILCCTBICHHS NPOLECCOB
TmapameTpaMu Ne 30-34, 36, YIPaBICHUS TTapaMeTpaMH VIIPABJICHHA MapaMeTpaMH | YTIPaBICHHA MapaMeTpaMu
OHOTEXHONIOT HYECKHUX 37’ 39-42’ OHOTEXHOOTHYECKUX OHOTEXHONIOT HYECKHUX BHOTEXHOIOTHYECKHX
npoueccos (H-3). 2322 48, TIPOLIECCOB. HO 1y T p
- 1-2 oumGku.
K 3K3aMEHy
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2. MecTo THCHHILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOI NPOrpaMmbl

JlucuMIuiMHa OTHOCHTCA K 00s3arenbHbIM aucuumiMHam 6aszoBoit uwactu (51.0.32) un
n3y4aercs Ha 3 Kypce B 5 ceMecTpe.

B MeToauueckoM MnaHe JMCHMIUIMHA OMHPAETCs HAa OJIEMEHTBl  KOMIETEHIWIA,
copmMupoBaHHbIe NPU W3YyYeHNH JUCLMILIMH «OO0IIas OMOJIOTUs 1 MUKPOOHOJIOrUs», « XUMUS
OMOJIOrMYECKY aKTUBHBIX BEILECTBY.

[lonyveHHsle B mpouecce M3yYeHHs] AMCLMIUIMHBI «OO0mas OMOTEeXHONOTHM» 3HAHUS,
YMEHHS ¥ HaBBIKM MOTYT OBITh HCHOJB30BaHBI B M3y4eHHH KypcoB «IIporeccel u ammaparsl
ouotexHonorun», «lIpombinieHHas 6GuOTeXHONOTUA», «OCHOBBI NMUINEBOI OMOTEXHOIOTHNY,
«IKosornueckas OHOTEXHONOTH», «OCHOBHI YIIPABJICHUS PUCKAMH B GHOTEXHOJIOTHNY,
«[IpomblmieHHas  OMOTeXHONOTUA», «buoOKaTanmus B MPOMBINIICHHOCTH», B HAy4YHO-
HCCIIEI0BATENIBCKOM paboTe CTyJAeHTa M TPU BBIMOJTHEHWM BBIMYCKHON KBATH()HKALMOHHOM
paboThl.

3. O6beM AUCHUTLTHHBI

Buj yueOHOM pabOTHI Beero,

y p 3E/akanem. uacos

OO0mas TpyA0eMKOCTh THCHHIITHHBI 7/252

(3aUeTHBIX SJIMHUIY aKaJICMHUUYECKUX YacOB)

KonrakTHas paéora ¢ npenojaBaresem: 144
3aHATHS JIEKIMOHHOTO THITA 54
3aHATHSI CEMUHAPCKOTO TUIIA, B T.4. -

CeMHHApbl, IPAKTHYECKUE 3aHATHS (B TOM YHCIIE TMpaKTHYecKas
MOJTrOTOBKA).
nabopaTopHbIe padOThI 90 (81)
KypcoBoe npoekruposanue (KP umu KIT) -
KCP -
JIpYTU€ BU/IbI KOHTAKTHOI padoTh -

CamocrosiTesibHast paGoTa 72

®opma Texkymero koutpous (Kp, pedepar, PI'P, acce)

®opma npomexyTounoii arrectanuu (KP, KIT, 3auert, sx3amen) Ix3ameH (36)

Ko u naumenosanmne

'YpoBHH ¢(h)OPMHPOBAHHOCTH

HMHIMKAaTOpa Tlokasarean Kprrepuit ( TH JECKPUIITOPOB)
JOCTHKCHHA Cl‘t)OpMHpOBﬂHHOCTH OLC HUBAHUS «. .
KOMIETEHLIMH (JECKPHI'ITOPH) };IOBHETBOP"T?HBHO» «xopol.u(3» ((DTJ'IH‘IH?))
(moporo.srit) (cpeanmii) (BBICOKHIA)
TK-2.4 ITposesenne | HasbisaeT ocHOBB Tpasunsueie | Mmeer cnaGoe 3HaeT T HA3BIBaCT
MOATOTOBUTEIBHBIX TPOBECHUS OTBETHI HA TpE/ICTABIICHHE O u TpeGOBAHMS JUTS NpUHUMTIEL 1 TPeGOBAHUS A1s
paor s TOATOTOBMTEIBHBIX paboT | BOMPOCHL TPeGOBAHMAN At TIPOBE ACHHA TIPOBCACHHUA MOArOTOBUTEIBHBIX
JUISE OCY IECTBICHHSA Ne 15-22 TIPOBEACHHSA TIOITOTOBUTETBHBIX PaboT paboT a1 OCy MECTBICHIMA
?C_VLLleCTB."leHHH GHOTCXHOMIOrHYECKOTO KOK3AMCHY | 1101rQTOBUTEIBHEIX PAGOT | A% OCYLECTBACHUS 6HOTEXHONOrHYECKOTO NPOLECCa
OMOTEXHOMOTMIECKOTO| pponecca moayuenns BAB UL OCYIECTBIEHHS BHOTEXHOIOTHYECKOTO nonyuenus BAB. u
mporecca nomyyeHus: | (3H-2); ¢ 3 MYECKOTO p nonyueHust BAB. OPHEHTHPYETCS B CTIOCOGAX
FAB mporecca nomyyeHns BAB. peanm3auy 3TUX TpeGOBaHMIA.
OuenmBact Tpasunsueie | HexkoppexkTHO KoppekTro (popmymmpyet KoppektHo (popmy mmupyeT
HEOGXOTUMOCTb H KAYCCTBO | OTBCTHI HA (hopmy THPyeT OCHOBHBIC MEPOIPUATHA 1O MEPOTIPHATHSE 110 OPraHU3ALHH
TOJATOTOBHTEIBHEIX paGoT | BOMPOCH! MEPONPUATHS O OpraHu3aLUK TOATOTOBHTEIBHBIX PAGOT ATt
Ao ocymectsaenms | N 18-25,28 | oprammamwm TIOATOTOBHTEMBHBIX PaGOT OCYIECTBICHHS
GHOTCXHOMIOrHYECKOTO KOK3AMCHY | 1101rQTOBUTEIBHEIX PAGOT | A% OCYECTBIACHUS GHOTCXHOIOrHYECKOTO
mporecca monyyenns BAB JUISL OCYILECTBICHHS 6 > MHYECKOTO noayuenns BAB,
(¥-2); ¢ > MYECKOTO P nonyueHust BAB YBEPEHHO 0GOCHOBEIBACT BBIGOP
npouecca nonyueHus BAB TeX MM HHBIX MEPONPHATHIH.
JlemoHCTpHpYeT OCHOBHBIC | IIpaBunbHbIC HWmeer cabpie HABBIKH JIeMOHCTPHPY T HABBIKH JIeMOHCTPHPYET YBEPEHHbIE
HABBIKU BJIaACHUA OTBETHI HA BJIAJCHUSA METOAAMK BJIAJICHU METOJaMH HABBLIKH BJIAJACHUS METOJaMH
METOAAMH P TIPOBEACHUA TIPOBEACHMA MOArOTOBUTEIBHBIX
TIOATOTOBHTEIBHBIX PaGOT Ne 21-29 TIOATOTOBUTEIBHBIX PAGOT | MOATOTOBHTETBHBIX PaGOT paboT 11 OCy MECTBICHIA
K 9K3aMCHY

JUTA OCY IECTBICHHS
GHOTEXHOOTHHIECKOTO
npouecca nonyuckus BAB
(H-2)..

JUL OCY IIECTBICHUSA

AT OCY IECTBACHHA
6 MHECKOTO

HYECKOTO

npouecca nonyueHus BAB

npouecca nonyucuus BAB

BHOTEXHOOrHYECKOTO MPOLECCa

nonyueHus BAB




4. Conep:kanue JHCHUTLIHHBI

4.1. Pazaesibl AMCHUIIMHBI U BHBI 3aHSITHIi

2. Ioka3are/in 0 KPHTEPHH ii Ha pasJ JTanax ux gopmup mKana
Kox u nanmeHoBaune ‘VpoBHH C(HOPMUPOBAHHOCTH
MHMKATOPa Tokasarenn Kpurepuii M JIECKPHIITOPOB)
JOCTHXEHUA C(hHOpPMHPOBAHHOCTH y
KOMTICTCHIMH (ACCKPHTITOPEI) « TCALHOY « M ((OTMITIHON
(MOpOroBBbIiT) (cpeanmii) (BBICOKHIA)
IK-5.6 Paspaborka | Hasesaet TpeGosanms n Tpaeunsusie | Nmeer cnaGoe 3HaeT T HA3BIBaCT
CHCTEMBI METO/bI A5t OLICHKH OTBETHI HA TIpEeACTABICHHE O TPCGOBaHm M MCTObI OUCHKH TIPHHUMITBL TpeﬁOBaHPl}l u
MeponpHATHii o s¢dexTuBHOCTH BOTPOCHL TpeGOBaHMAX M METOAAX | 3())eKTHBHOCTH MPOU3BOACTBA. | METOIBI OLECHKH () ()eKTHBHOCTH
3H-5): Ne 65. 66, 70- | qng ouenkn MPOM3BOACTBA.H OPHCHTHPY CTCS
HOBBILEHHIO TIPOU3BOACTBA. (! ); 77 )
s dexruBHOCTH B CIIOCOGAX PeaTM3aLMH ITHX
adexruproCTH KOKIMCHY | ppoussoactsa. ‘TpeGoBaHuii.
TIpoLIeccoB
Ky B THBAPOBANTIS TosicusieT " 1 HexoppekrHo Koppexrro (hopmymupyer KoppexrtHo (opmymmpyer
- MEPONPHATHA [0 OTBETHI HA (hopmy mipyet M Mep THA 110 M Mep THA 110
MUKpOOPraHH3MOB BBIOPY paLuC HOI " T | BRIOPY PaLMOHATBHOI CXEMBI BBIOPY PALMOHANBHOI CXEMBI
exenbr Ne 67-77 no WIECKOTO P HMECKOTO
GHOTEXHOTOMHUECKOrO K9K3aMCHY | BBIGDY PALHOHATBHOM TPOM3BOICTBA 33 1AHHOTO TIPOM3BO/ICTBA 331AHHOTO
CXEMbI 01y KTa 1 ”
MPOM3BOACTBA 33JAHHOTO 5 1oy TMPOAYKTA, YBEPCHHO
GHOTEXHONOTHYECKOTO 60 6
- V-4):; ‘OOOCHOBBLIBACT BBIOOP TEX WIIH
npoaykra (V-4); TPOM3BO.ICTBA 3aaHHOTO .
HMHBIX MEPOTIPHATHI.
TPOAYKTa
Jlemonctpupyet ocHoBHbie | IIpaBuisueic | Mmeer cnaGbie HABBIKH JIEMOHCTPHPYET HABBIKH JIeMOHCTPHPYET YBEPCHHBIC
HABBIKH HCOOXOJMMBIC U1si | OTBCTEI HA HEOOX st HEOOX( st HABBIKH HCOOXOIMMBIC JUIs
OCYIIECTBICHHA BOMPOCHL OCY IUECTBICHHA OCYIUECTBICHHA TEXHUYECKOTO | OCY IECTBICHHS TEXHHYECKOTO
Texumyeckoro koutpoms | N 67-77 TEXHHMECKOTO KOHTPOMA | KOHTPOIS 1O COOIIOACHHIO KOHTPOJIA 0 COOMIOACHHIO
K 3K3aMEHy

o cobmoaeHuo
TEXHOJIOTHYECKOI
JAHUCLHIUIMHBI B VC/IOBUSIX
JeiicTBy I0ero
GHOTEXHOTOTHIECKOro
nponssozacTea (H-4).

IO COGTH0 ACHHIO
TEXHOTOTHYECKOH

TEXHOIOTMYECKOT AMCLMILTMHBI | TEXHOJOTHYECKOT AMCIIHMILTHHBI
B YCOBHAX JICHCTBYIOMETO B YCTOBHAX JCHCTBYIOIIETO

B YCJIOBHSIX
JICHCTBY FOIIETO
GHOTEXHONOTHYECKOTO
TPOH3BOICTBA

HHYECKOr0o [

TIPOM3BOACTBA TPOM3BOACTBA

MYECKOTO

3ausTus
o CEMUHAPCKOTr0O =
= < I
g TUNa, £ E 2
I aKajiem. 4achl | & 5 =
2 . = 5 B
S 2 _ 3 = §
] S z s 8 z =
Ne Haumenosanue ST | =E 8 zF 2 =
n/n pasiena TUCIATTHHbI 52 | EX g 52 2 =
25 | =0 g5 S =
S |Zz 3 |EE| @ g
= | &8 S = 2 g
= < o = Q = =
Z O o =} =
= E g E ] z a
S = < = 5 =)
S 58| & |CO S IS
S |CE] g ©
| =
1 Ponb Guotexnonoruu B 6 12 TIK-5 TIK-5.6
COBPEMEHHOM MHUPE.
2 | OCHOBBI MHKPOOMONOTNUECKOH 8 32 18 TIK-5 TIK-5.6
TEXHOJIOTUU U NIEPCIICKTUBHBIC
METO/bl GOTEXHOIOT UK
3 | TuroBas cxema 4 8 12 TIK-2 TIK-2.4
MHKPOOHOJIOTHYECKOT0
MPOU3BOJICTBA
4 | Benenue pepMEHTALMIOHHBIX 10 24 18 TIK-3 TIK-3.4
MPOLECCOB U YIIPABICHHE UMH.
Boizienenne nenesbix NpoayKToB 26 26 12 OIIK-5 OIK-5.4
5
Hroro 54 90 72




4.2. 3aHsTHS JIEKIIHOHHOTO THIA

Ne O06beM,
HaumeHoBaHue TeMbI MHHOBaLIMOHHAS
paznena akaj.
1 KpaTKoe CoAepIKaHue 3aHATUS hopma
JIUCIMITTHHBI 4ackl
1 PoJib GMOTEXHOJIOTMU B COBPEMEHHOM MUPE. 6 Jlexuus-
IIpeamer, wucTOpUS pPa3BUTHA, LEIM W 3aJa4K BU3YaIM3aIHA’

ouotexnonorun. CocTaBHbIE 4YacTH OMOTEXHOJOTHU:
MHKPOOHOJIOTHYECKAsT TEXHOIOTHUs, OHOWKEHEpHS,
MEIMLMHCKas, IHUINEBAs,  CEeIbCKOXO03siCTBEHHAs
OGuoTexHoNOT YIS, UHKECHEpHast SH3UMOJIOTHS,
OMOTEOTEXHOJIOTHS, JKOIOTHYECKas OHMOTEXHOIOTHS.
Ponp  OuotexHonornu B pemeHud [ 106anbHBIX
NPoOIIEM YEIOBEYECTBA.

buonornyecke 00bEKThI B OMOTEXHOTOTHU
Homenkinatypa OHOTOTHYECKHX OOBEKTOB.
OCO0EHHOCTY MOTy4Y€eHUs] U IPUMEHEHUS
610I0rH4eCcKUX 00bEKTOB. XpaHEHUE OUONIOTHYECKUX
00BeKTOB. [lepcrieKTHBHBIE IPYMIIbI GONIOTHYECKUX
OOBEKTOB.

IMpunoxenne Ne 1

K paboueii porpaMme JUCLMIITHHBI

@OH] OLEHOYHBIX CPEACTB
AJ1S1 IPOBE/IeHHSI TPOMEKYTOUHOI ATTECTAIIHH 1O
aucuunanae «BHOTeXHOIOrHS NMAMIEBBIX 100aBOK»

1. IlepedeHb KOMNeETeHLHIi U ITaNOB UX (GOPMHPOBAHHS

! TIpumeps1 06pa3oBaTETLHBIX TEXHOJIOTHIL, CIOCOG0B H METOA0B 06yIeHHs (C COKPAMEHUAMH): TPATHITHOHHAT
ekt (JI), nexums-pusyanusanwst (JIB), mpoGiaemuas nexuwmst (IUI), nexmms — mpecc-xondepenmums (JITIK),
sanaTue — koupeperuus (3K), tpenunr (T), aebarer (J1), mosrosoit mrypm (MII), mactep-knace (MK), «kpyrsiit
crom» (KpCrt), akTuBu3anus TBopueckoi aearensuoctu (ATJL), permamentupoBanHas auckyccus (PJ1), auckyccus
Tuna ¢opym (D), nenosas u poneBas yuebmas wurpa (M, PH), meron mameix rpynm (MI), samatma c
HCIIONIb30BaHUEM TpeHaképoB, uMutaTtopoB (Tp), kommbiorepHas cumymsaupsa (KTCwm), wmcnons3oBanue
KOMITBIOTEPHBIX oOyuarommx mnporpamm (KOII), wunTepakTHBHBIX atmacoB (MA), nocemenue BpadeOHBIX
koHpepeHiyH, koHcwimymos (BK), ydactwe B HayuyHo-npakTHueckux KoHpepeHumsx (HIIK), cvesnax,
cummosuymax (Cum), yueOHO-HccaenoBarensckas padora crynenrta (YUPC), npoBeneHue npeJMEeTHBIX OJIMMITHAT
(0), moaroToBKa MMCBMEHHBIX aHAMMTHUeCKMX paboT (AP), moaroroka u 3ammra pedeparos (P), mpoexrHas
texnonorust (I1T), sxckypenu (3), qucraHuHOHHbIE 0Opa3oBaTenbHble TexHomoruu (J10T).

Hnpexc

Komnelrlenumn Cozepxxanue Oran popMupoBaHHs

OIIK-5 CMocoOHOCTBIO HKCILTYaTHPOBATh TEXHOIOTHUYECKOE MPOMEKY TOUHBIH
000py 10BaHNE, BBIMOJIHATH TEXHOJIOTHYECKHIE ONEpaLliy,
YTIPaBIISITh OMOTEXHOJIOTHUECCKUMH TTPOLECCaMU,
KOHTPOJIMPOBATH KOJNYECTBEHHBIE U KAYECTBEHHBIC
MOKA3aTeNH TMOTy9aeMOil POy KIIII

IK-2 CrHocoOHOCTBIO MPOBECTH MOATOTOBUTEIIEHEIE PAaOOTHI IS HPOMEKYTOUHBIi
OCYILECTBJICHNs GHOTEXHOJIOTMYECKOr0 TIpoLecca
nosyyeHusi BAB

MK-3 CnocoOHOCTBIO MPOBOAUTE OMOTEXHOIOTMYECKHIA TPOLIECC MIPOMEIKY TOUHBIH
C MCMO/B30BaHNUEM KIETOK MUKPOOPraHU3MOB, NX
COCTaBHBIX YacTeid, ()epMEHTOB

IK-5 CrocoOHOCTBIO pa3padaThiBATh CUCTEMBbI MEPOIIPUSITHIA 110 MPOMEIKY TOUHBII

HOBBILIECHUIO Y(QPEKTUBHOCTH TEXHOIOTHYECKUX
MPOLIECCOB TPOM3BOJICTBA GHOTEXHOIOTHUECKOM
PO Ty KLIH




10. Hepeqel-lb ﬂH(l)OpMal.lﬂOHHle TEeXHOJIOT Wi, HCIOJIb3YEMBIX NPH OCYIECTBJICHUN
06pa3OBaTean0r0 npouecca mo AMCUUIINHE

10.1. MadopManoHHbIe TEXHOIOTHH

B yueOHOM mpolecce MO JaHHON JMCUMIUIMHE MHPELyCMOTPEHO HCIIONb30BaHUE
UH(POPMALIMOHHBIX TEXHOJIOTHIL:

YTEHHME JIEKLIUI ¢ CTIONIE30BAHMUEM CII1aiiI-TIpe3eHTALINiA;

B3aMMOIeHCTBIE ¢ o0yydatommmucs nocpeactsom DHUOC.

10.2. TIIporpammHoe oGecnieyenne’

Microsoft Office (Microsoft Excel, Microsoft Word);

P.ID. — expet CTaHUMs WHKCHEPHOTO COMNPOBOXIEHUS CUCTEM AaBTOMATHYECKOrO
peryaupoBanus, Bepcus 2.05 (1eMo-Bepcust).

10.3. Ba3bl 1aHHBIX H HHGOPMALIHOHHBIE CIIPABOYHBIE CHCTEMBbI

CnpaBouHo-nionckoBas cuctema « Koncynprant-ITmrocy

11. MarepnanbHO-TeXHHYeCKoe o0ecmeyeHHe OCBOEHHS AHCHUIUIMHBI B XoJe
peanu3annu 00pa3oBATE/ILHON POrPAMMBI

Jins BeAeHNUS JTEKUMOHHBIX 3aHATHIl MCTIONB3yeTCd TEXHUYECKH OCHAIICHHAS ayAUTOpHs
Ha 25 10CaI04HbIX MECT.

Jlnst mpoBezieHus 1aOOPATOPHBIX 3aHATHIT UCIONB3YIOTCS MOMELICHHs, 000PyJOBAHHBIE
HEOOXOAUMBIMH TIPUOOpPAMU: BECHl TEXHMYECKHE M AHATUTHYECKIE, MArHUTHBIE Memaiku, pH-
METpBI, CYIMIbHBIC IIKapbl, BOJAAHBIE OaHW, BaKyyMHbBIE HACOCBI, JIMCTHUILISATOPHI,
(hOTOAIIEKTPOKOIOPUMETPBI, HAMOJIbHAS M HACTOJIbHAS Ka4yalK{, TEPMOCTATUPYEMBIC MIEHKEPHI,
ABTOKJIABbI, JJAMUHAPHBII [IKaQ), LEHTPUDYTH, TEPMOCTATHPyeMble MKa(bI, MUKPOCKOIIBL.

12. OcoGeHHOCTH OCBOEHHsI JMCUHUILIMHLI HHBAJIMIAMH H JIMIAMH ¢
OrpaHHYeHHBIMH BO3MOKHOCTSIMH 310POBbSI

JUii WHBaIWIOB M JIMI C OrPAaHWYEHHBIMM BO3MOXKHOCTSMM Yy4eOHBIE TNpoLEecc
OCYILECTBJISIETC B COOTBETCTBHU ¢ IlonokeHneM 00 opraHuszaluu yueOHOTO Ipouecca s
00yYeHUsT MHBAIMAOB M JIUI C OTPAHMYEHHBIMH BO3MOXKHOCTSAMHU 310poBbs CIIOI TU(TY),
YTBepIKIeHHBIM pekTopom 28.08.2014.

2 B paspmenie OTOOP@KAIOTCA KOMIUIEKTb JIMLEH3MOHHOTO M CBOOOJHO PAcrpOCTPAHAEMOrO IPOrPaMMHONO
obecrieyeH s, B TOM YHCJIe OTEYECTBEHHOrO NPOU3BOICTBA, HEOOXOAUMOrO I 00ECTIeUSHHUA JUCLIMILTHHBI

3 B pasmene oTOOpakaeTcss COCTAaB TIOMEMIEHWH, KOTOPHIE TIPEICTABIAIOT COOOH ydeOHBIC Ay MTOPHH TS
MPOBEJICHHA YUeOHBIX 3aHATHI, TIPETyCMOTPEHHBIX 00PA30BATENBHOM MPOrPaMMOl MO JUCLIMIUTHHE, OCHAIICHHBIE
060pyI0BaHIEM U TEXHUYECKUMM CPEICTBAMHU 00y YeHHs.
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Ne O6beM,
HanmeHnoBaHue TeMbl MHHoBalmoHHast
paznena aka.
1 KpaTKoe colepKaHue 3aHATUS (hopma
JIMCLIMTUTHHBI 4ackl
2 MHUKpOOHOJIOTHUYECKAS TEXHOJIOTHS 8 Jlexuus-
Hcropuyeckue 9Tambl  PasBUTHUS  MPOMBIIUIEHHOM BU3YaIH3aLMs

MHKPOOHOTIOTHH. Crnoco0bt KyJbTHBUPOBAHHS
MHKpOOpraHusmMoB.  [lepuomuueckoe  KyJbTUBH-
pOBaHME  MHKPOOPTraHH3MOB. Maremarnueckoe

OMHMCAaHWE KpPUBOW pocTa TMpPH  TMEPHOANYECKOM
KyJIbTHBUpOBaHUH. [lepexon OT Meproauveckoro K
HEMPEePBIBHOMY MPOLIECCY KYJIbTHBUPOBAHMS.
HernpepbiBHOE KYJIBTHBUPOBAHNE MUKPOOPTaHU3MOB
Knaccugpuxarms CHUCTEM HETIPEPBIBHOTO
KyJIbTHBUPOBAHHSL. Kunetuka HENpPepbIBHOTO
KyJIbTHBUPOBAHHS MHKPOOPTAHH3MOB.

[luTanue MUKpOOPraHU3MOB

MexaHu3M TIOCTYTUICHUS THTATENbHBIX BEIIECTB B
KiIeTky. Knaccudukanus MHUKpOOPraHM3MOB IO HX
TMUIIEBBIM MOTPEOHOCTSIM.

[epCreKTUBHbBIC METO/Ibl OMOTEXHOIOTHU
I'enetnueckas nwkeHepus. OCHOBHbIE MOHATHS,
HCTOPUYECKHI aclieKT. MeTo bl TeHEeTHYECKO
HHKEHEPUH. DKCIIPECCHs Yy>KEPOTHBIX TCHOB B
MUKpoOpranu3mMbl. CO3/IaHUE POMBIIILIEHHBIX
ITAMMOB MHKPOOPTaHU3MOB-TIPOIYLIEHTOB
COBpEMEHHBIMH MeTojaMu. KileTouHass HHIKEHEePHUSL.
KynbTyphl KJIE€TOK BBICHIUX pacTeHuid. MeTo bl
KYJIbTUBUPOBAHHUS KJIETOK, TKaHEH U OpraHoB
pactenuii. [IpoTonnacTel pacTUTENBHBIX KIIETOK KaK
00BEKT OHOJIOTHYECKOTr0 KOHCTPYHUpOBaHus. MeTo bt
TI0JTyYEHUS] MOHOKJIOHAIbHBIX KJIETOK.
HUMMOOUIM30BaHHBIC (DEPMEHTBI K
OMOKATATMTUYECKHUE CUCTEMBI

Crioco0bl uMMOOUIM3auu. OCHOBHBIE TUIIbI
MMMOOUTM30BAHHBIX OMOKATATUTHYECKUX CUCTEM.
PeakTopbl 1711 MPOLIECCOB ¢ MPUMEHEHHEM
MMMOOHMITM30BAHHBIX OMOKATaTH3aTOPOB.
[IpoMBINITICHHBIE MPOLIECChHI C UCHOJIb30BAHUEM
UMMOOUITM30BAHHBIX ()ePMEHTOB H KJIETOK.
HMmyHO(EepMEeHTHBII aHaIH3.




No
pazznena
JUCLUIUIHHBI

HanmeHnoBaHue TeMbl
1 KpaTKoe colepKaHue 3aHATUS

O6BeM,
akaj.
Yacel

MHHoBalmoHHast
(hopma

3

Tunosas cxema MUKPOOUOJIOITUYECKOTO IPOU3BOJICTBA
Knaccupuxams MUKPOOHOIOTHUECKHX MPOU3BOJICTB.
OCHOBHBIE MPOTYKTBI MUKPOOHOTOTHYECKUX
npousBoiacTB.  OOmue  o0sA3aTenbHble  CTaaUU
MUKPOOHOIOTUYECKUX MPOU3BOJCTB.

CTanus CTepUIM3ALY NUTATEIbHBIX CPEI M BO3IYXA
KoHTaMuHaImst ¥ ciocoObl €& TpeayperxIeHHs.
Llukiueckas 1 HerpepbIBHas CTepHIIN3aLus
NUTATENBHBIX Cpell. Y CTaHOBKA HENIPEPBIBHOIA
CTEpPUITH3ALIMN MUTATENBHBIX cpell. TexHomornyeckas
CXEMa OYMCTKA U CTEPUIIM3ALMHI BO3LyXa.
Koncrpykunu GuiibTpoB, IpUMEHSEMbIX IIPU
CTEpUITH3ALIIN BO3IyXa.

Jlexuusi-
B3y aM3aLst

Cranus dhepmeHTaumu

Bs1oop KOHCTPYKLUU (epmenraropa.
Knaccupukauus ¢epmeHraropoB. depMeHTATOpPHI €
BBOJIOM SHEPTUH AIPUPYIOIIIM ra3oMm.
@OepMeHTaTOpbl C BBOAOM DHEPIUM HKUIKON (ha3oil.
depMeHTaTOpsl ¢ KOMOWHMPOBAHHBIM  BBOJIOM

SHEPTHH. [puHiwns MaciTabMpOBaHus
(hepmeHTaTOpOB.

Adpanms ¥ nepeMeInBaHue B Ipoleccax OMocuHTesa
Ponb KHCIIOpo/ia 'B JKU3HEACATETbHOCTU

MHKPOOPTaHU3MOB. MexXaHH3M Tepexoja KHCIopoaa
M3 Ta30BOil (ha3pl B MHKPOOHYIO KIETKy. Brnmsxue
ajpalMd M [EepeMElIMBAHMA ~ HAa  IpoOLEcc
(epmeHTaumu. MeToJbl MX OLEHKU. YIIpaBJIeHUE
KHUCJIOPOAHBIM ~ MAaccooOMEHOM B Mpoueccax
MHKPOOHOTO CHHTE3a.

[lenooOpasoBaHue U NEHOralleHUe

[TpuumHBI 1 MEXaHU3M TIEHOOOPIOOBAHMS B TIpoLIECcax

MHUKPOOHOJIOTHYECKOTO CUHTE3a. Crnioco0Obl
neHorameHnst.  MexaHH4eckoe,  XMMHUYECKoe |
KOMOWHUPOBAHHOE  TEHOTAIICHHE. (u3uueckue
METOJIBI MEHOTAIeHHs. ABTOMATH3UPOBAHHOE
YIPaBJICHHE NEHOTAICHUEM.

KOHLICHTPATOB.

10

Jlexuusi-
BU3YaIH3aLHs

8. IlepeueHb HIEKTPOHHBIX 00pPa30BaTEJILHBIX pPECYpcOB, HEOOXOIUMBIX [JIsi
OCBOCHHUS THCHHITHHBI

VYueOnstit ian, PI1/] n yue6HO-MeTOAMUECKE MaTepuaIbl:

http://media.technolog.edu.ru

DJIeKTPOHHBbIE OHOJIHOTEKH:

WEB of Science, WOS http://www.chemweb.com

Onexrponnas oubnnoreka POOU e-library http://elibrary.ru http://e-library.ru
Scirus http://www.scirus.com

Sciencedirect http://www.sciencedirect.com

PubMed, PubMedCentral, Biomedcentral http://www.ncbi.nlm.nih.gov
http://www.pubmedcentral.nih.gov http://www.biomedcentral.com

CAS http://www.cas.org http://www.chemport.org http://www.chemistry.org
http://www.pubs.acs.org

CiteXplore http://www.ebi.ac.uk/citexplore

CSA http://www.csa.com

CaiiTbl MeXXTyHapOIHBIX U3/aTebCTB HayuHO muTepaTypsl (ACS, RSC, J. Wiley IS, M.
Dekker, Elsevier, Taylor & Francis Web site, CRC Press Web site).

DJ1eKTPOHHBIIi KaTaJior Ha caiite ®ynaamenrtaabHoii 6udanorexu CHOI'THU (TY):
http://www.opticsinfobase.org/

http://www.oecd-ilibrary.org/

http://www.rsc.org/chemicalscience.pdf

http://journals.cambridge.org/

http://www.nature.com/

http://www.sciencemag.org/

http://online.sagepub.com/

http://e.lanbook.com/

9. MeTonuueckne yKa3aHus JJisi 00y4AIOUIUXCS O OCBOCHHIO U CIHITHHBI

Bce Bubl 3aHATHI 1O UCLMIUINHE «ObLas 6rnoTexHoNnorms» NPOBOJATCA B
COOTBETCTBUM ¢ TpeOoBaHusMU cineytomux CTIT:

CTII CIIBI'THU 040-02. KC VYK/B. Bunpt y4eOHbix 3anatuit. Jlexkumsa. OOmue
TpeOOBaHHS;

CTO CIIoI'TH 020-2011. KC YK/IB. Buapl yueOHbIX 3aHsTHi. JIabopaTOpHbIe 3aHATUSL.
O0wmye TpeGoBaHMs K OPraHU3aLkU U MPOBEACHUIO.

CTIT CITI6I'TU 048-2009. KC YK/IB. Buasl yueOHBIX 3aHATHH. CamocTosATenbHAas
1aHupyemas padora cryaeHToB. Ooume TpedoBaHus K OpraHu3auMy U MPOBEIEHUIO.

[TnanupoBaHue BpEMEHH, HEOOXOAMMOTO Ha M3YYECHHME JAHHON AMCLMIUIMHBIL, JIy4lle
BCET0 OCYIIECTBJIATH HAa BECh CEMECTP, MPEAYCMATpPUBasi MPHU 3TOM PETyISPHOE MOBTOpPEHUE
TIPOMAEHHOTO MaTepuaa.

OCHOBHBIMHU YCIIOBUSIMH TIPABWJIBHON OpraHu3auiy y4eOHOro mpouecca ajs CTYACHTOB
SIBJISIETCS

TUIAHOBOCTH B OpraHU3alMy y4eOHOi paGoThI;

CephE3HOE OTHOIICHNE K M3YUYEHUIO MaTepHana;

MIOCTOSIHHBII CAMOKOHTPOJIb.

Ha 3aHsTHs CTyJeHT AOJDKEH NPUXOANTh, UMEs 3HAHMS 110 YKE M3YUYEHHOMY MaTepuaiy.



Pe3yJ'IBTaTI>l OCBOCHUA IUCHMUIUITAHBI CYHUTAKOTCA JOCTUTHYTBIMH, €CIIA JUIA BCEX

3JIEMEHTOB KOMITETCHLMIA JOCTUTHYT HOpOFOBBIﬁ YPOBEHb OCBOCHMA KOMIIETCHIIMHA HAa JAHHOM
3Tare — OLCHKA «yIOBJIICTBOPUTEIIEHOY .

7. Hepe‘-leHb y'-leﬁl-lblx l/l3[laHl/li7[, HEOOXOHMBIX /I OCBOEHHS AN CIHUTTHHBI

a) neyaTHbIe N3JaHUSA:

bes6oponos, A.M. Mukpo6uonorudeckuii cuntes / A.M. bes6oponos, I".11. Kecuranze.
— Cankr-IletepOypr.: [Tpocnext Hayku, 201 1. — 144 ¢. ISBN 978-5-903090-52-5
Wpmmna, M.B. Bonpmoii npakTiHkyM «MHKpOOHONOTHS»: yi4eOHOe MOCO0 e s BY30B /
W.b. UBmuHa. — Cankr-IletepOypr: Ilpocnexkt Hayku, 2014. — 108 c. ISBN 978-5-
903090-97-6

Beenenne B apmareBTHIecKyl0 Mukpoouosoruio / B.M. Koveposen [u ap.]. / mox pex.
B.A. I'anbinkuna, B.M. Koueposua. — Caunkr-IletepOypr: [Ipocnexkt Hayku, 2014. — 238
c. ISBN 978-5-906109-05-7

Kinynosa, C.M. buotexnonorust: yueonuk nius By3oB / C.M. Knynosa, T.A. Eroposa,
E.A. Xusyxuna. — MockBa: M3nar. uentp «Akamemusi»n, 2010. — 256 c. ISBN 978-5-
7695-6697-4

Uxenkenu, B.A. buotexHosorus.. y4yeOHOe TmocoOMe Ui arpapHbIX BY30B IO
HanpasieHuto 111100 "3oorexuus" u cnen. 111201 "Berepunapus” / B. A. Uxenkenu. -
Cankr-IletepOypr: Ipocnext Hayku, 2014. - 335 ¢. ISBN 978-5-906109-06-4
[Tymxapes, M.A. OcnoBbl OuotexHoaoruu Yacts 1: MaccooOMEHHbIE XapaKTEPHCTUKH
OHOpPEAKTOPOB yuebHoe mocobue /M.A. IlymxkapeB, Bb.A. Konecuukos, M.M.
IHamian.- CI16.: CIIOI TU(TY), 2015.- 32c. (Ob)

[Hamusga, M.M. . OcHoBbI 6uoTexHonorun Yacts 2: [leproanueckoe KyIbTHBHPOBAHHE
MUKpOOpraHu3MoB: yue6Hoe nocooue / M.M. Illamiuin, b.A. Konecuukos, MLA.
ITymxapes - CI16.: CII6BI' TU(TY), 2015.- 32¢. (Ob)

Konecunkos, b.A. OcHoBbl OnotexnosornnYacts 3: HempepbiBHOE KyJIbTUBHPOBAHHE
MHKPOOpraHmMoB : yueOHoe mocoome/ B.A. KomecuukoB, M.A. IlymxapeB, M.M.
[Hamugn.- CI16.: CIT6I'TU(TY), 2015.- 28¢. (Ob)

0) 2JIEKTPOHHbIE Y4eOHbI¢ H3JaHUSI:

OG6opynoBaHue [UIi BEACHWS MEXAaHHYECKMX M THMAPOMEXAaHHYECKUX MPOLECCOB
NUINEBBIX  TEXHOJOTWH: y4eOHmk 11 BO 10  HampapieHWIO  MOATOTOBKH
OakanaBpuara/mMaructparypsl/crenpanurera "Mammnoctpoenue” / C. T. Antunos, I. B.
Kanammnnkos, A. H. Octpukos, B. A. [MTandunos.; non penakumeit B. A. [Tandunosa. -
Canxkr-IlerepOypr [u np.]: Jlans, 2020. - 604 c.: wi.: Tekct. - bubnuorp.: c. 599-600. -
ISBN 978-5-8114-5173-9: // Jlaub: »1eKkTpoHHO-OMONIMOTeuHas cuctema. - URL:
https://e.lanbook.com (aara o6pamenus: 11.09.2020). - Pesxim noctyna: no noamucke.

Ne O6beM,
HanmeHnoBaHue TeMbl MHHoBalmoHHast
paznena akaj.
1 KpaTKoe colepKaHue 3aHATUS (hopma
JIUCUUTTTAHB yacel
5 Cranus KOHLIEHTPUPOBAHUS U OTJACJICHUS OGUOMACCHI 26 Jlexuusi-
MexaHu4yecKkue CpocobbI KOHLEHTPUPOBAHUS BU3YaIH3aLMs
Ouomaccsl. dnoTupoBaHue. KoHnctpykimm

¢dnoratopos. CenapupoBaHie MHUKPOOHOM MaccChl.

OuUnbTpOBaHUE. Crioco0bt YITy4IIEeHUst
(unsTpyemoctu KYJIbTYpaIbHOM SKHIKOCTH.
OUIBTPHI, MPUMEHSIEMBIE B  MHKPOOHOIOTHYECKHX
MPOU3BOJICTBAX. TerorexHnueckue croco0bl

KOHLIEHTPHPOBAHHUS U BBIJIEICHNS GMoMacchl. Bakyym-
BBITIapHBIe yCTaHOBKM. CyIIka MHUKPOOHOW Macchl.
PacripuiiTenbHbIE CYNIMIKKA. ABTOMATH3auMs paGoThl
CYLINJIKH.

CTanus BbLICICHNS LENEBBIX MPOJYKTOB OMOCHHTE32
MeMOpaHHble  METOJbl  KOHLEHTPUPOBAHUA U
BbIJICJICHUS BAB. Mexanuzm MeMOpaHHOTO
paszeneHus. JlocTonHcTBa u HEJOCTaTKH
MeMOpaHHBIX METO/IOB.

Bbienenne 1eneBbIx MPOAYKTOB U3 KyJbTypambHOM
KUAKOCTH. JKnaKocTHas SKCTpakimst OMOJIOTMYEcKit
AKTUBHBIX BelecTB. O0IIMe CBENEHUS 00 SKCTPAKLMH.
TpeboBanust K  OKCTpareHTaM. OKCTpakuus C
MEPEHOCYMKOM. ATMaparypa Uit SKCTPaKIHH.
Bbinenenne  LEneBBIX  NPOJYKTOB W3 KIETOK
MHKPOOPraHU3MOB. DKCTPAKIMs B CHUCTEME TBEPIOE
TEN0 - JKMAKOCTb. DKCTPAKUMs C MEPEMEIIMBAHUEM.
OKCTpakuys B HEMOJBIDKHOM CJioe. Ammaparypa s
IKCTpaKUMW. JIe3uHTEerpauus KJIETOYHBIX CTCHOK
MHKpPOOpPraHM3MOB. BBblzeieHre 11eNeBoro npoaykTa
3 JIC3UHTETPaToB KJIETOK. HonooOmeHHast
TEXHONOTHS BBIACNCHUSA M XMMHUYECKOH OUYHCTKH
OMOJIOTMYECKN ~ AKTUBHBIX  BEIIECTB.  MOHMTHIL
knaccuukaums, CTpoeHue, CBoiicTBa. oHHTOBBIE
(UnbTpBI. AnmnapaTypHO-TEXHOIOTHYECKOe
opopmiieHHe HMOHOOOMEHHOTO MeTOJa MONYYeHUS
BAB. Brinenenne JKM3HECIIOCOOHBIX
MHKpoopraHusmMoB.  buomnpenaparsl,  coneprkaruye
JKM3HECTIOCOOHBIE MUKPOOPraHu3Mbl. CTIocOOBI CyIIKU
CyCHeH3Mi MUKpOoOpraHm3MoB. KOHBEKTHBHas, KOH
TaKTHast u pacnbUITEIbHAS CylKa
MHKpoopranm3MoB. CyOnumanumoHHas cymka. Tex
HOJIOTHS CyOIMMAIMOHHO CYIIKH.

CTanyd OYMCTKU CTOYHBIX BOJ M FA30BEIX BEIOPOCOB
Crieuuguyeckue 0COOEHHOCTH TEXHOJIOTUI
MUKPOOHOIOrUYECKUX NPon3BoACTB. TexHuka
0e30macHOCTH MpH paboTe ¢ MUKPOOPraHU3MaMU.
CrocoOBI OYHCTKH CTOYHBIX BOJI. OUMCTKa
BO3/1YyIIHBIX BHIOPOCOB.




4.3. 3aHsATHSA CEeMHHAPCKOT0 THMA
CeMUHapBI U MIPAKTHUECKUE 3aHATUS YYCOHBIM TIAHOM HE TPELYCMOTPEHBI.

4.3.2. JlaGopaTopHble 3aHATUS

Ne
paszena
JIMCLIUTUIMHBI

HaumenoBanue Tembl
U KPaTKOC COACPKAHUE 3aHATHA

O0BeM,
aKaJI. 4achl

HMuHoBalmoHHast

Bcero

B TOM 4HCJIe Ha
[PaKTHYECKYIO
MO/rOTOBKY

(dopma

HccnenoBanue CTpyKTYpBbI IOTOKOB
B PCAKTOPE EMKOCTHOI'O THUIIA

8

mr

No O0bem,
[epeueHs BOIPOCOB st
paszena akan. | dopma KoHTposs
CaMOCTOSTENEHOTO H3y4Y€eHHs
JCLMTIAHEL Yackl
YcTHBII onpoc
5 Ipoueccsl mepeHoca B OMOTEXHONTOTUYECKUX 3 P
CHCTEMAX
3 YcTHBIH 0npoc
TTpou3BOCTBO AHTHOMOTHKOB 8
YcTHBII onpoc
3 IIpou3BoaCTBO pepMEHTHEIX MpEnapaTton 8
YcTHBII onpoc
4 AHa3pOOHBIE MPOMBIIITIEHHBIE TPOLIECCHI 8
YcTHBII onpoc
4 [Tpou3BOACTBO aMUHOKUCIIOT 8

Onpenenenne MacCcOOOMEHHBIX
XapaKTEPUCTUK __ OMOXUMHYECKOTO

8

Mmr

Buoxumuueckue 0cHOBBI aHAIH3A
KYJIBTYpaJIbHOM KMIKOCTH

mr

H3yuenne cnoco60B MIMMOOUIN3AINKT
KJIETOK MI/IK[]OO[!FaHI/BMOB n ux
IpUMEHEHHs B Ipoleccax OMoCHHTe3a.

10

10

Mmr

OCHOBBI NIEPHOIMYECKOTO Criocoda

KYJIbTUBUPOBAHUA
MUKPOOPIraHMU3MOB

16

14

Mmr

OCHOBBI HEMPEPBIBHOTO cnocoba
KVJIBTHBHPOBAHHS

16

14

Mmr

H3yuenue neHooOpasyroieii
CIOCOOHOCTH KYJIbTYPAIbHBIX

Mmr

HCCHCQOB&HI/IG Tiponecca noay4cHus
U BBIJICJICHUSA JTUMOHHON KUCJIOTBL.

16

11

mr

4.4. CamocTosiTe/IbHASL Pa60Ta 00yYAIOIIMXCS

Ne
paszena
JIMCLIUTUIMHBI

l'[epequL BOMNPOCOB 14

CaMOCTOATEJIBHOI'O U3YUCHUA

O0BeM,
aKaj.
Yachl

dopma KOHTPOJISt

Posb GMOTEXHOIOrMHU B PELIEHUU III00ATBHBIX

l'IpOGJ'lCM YeI0BEYECTBA.

YerHslit onpoc

CHCTeMBI KIETOUHOH PeryIaiun

YcTHII onpoc

KuHeTuka Kj1eTouHOro pocra

YcTHblii onpoc

Kunertnka o6pa3oBaHus IPOyKTOB MeTaboIM3Ma 8

YcTHblit onpoc

5. IlepeyeHb y4eOHO-MeTOIHYECKOro oDecnevyeHus AJIsi CAMOCTOSATe/ILHOM PaGoThl
00y4aromuXxcs M0 JUCUHIIHHE

MeTtoauueckue ykazaHus Ui 00yHalouXcs 110 OpraHu3aliy caMOCTOSTebHOM padoThl
[0 JMCUMIUIMHE, BKJIIOYAs II€PEYCHb TEM CaMOCTOSTENIBHON paboThl, (DOPMBI TEKYILEro
KOHTpOJIS 10 JMCUMIUIMHE M TPeOOBaHUS K WX BBIIOJIHEHHMIO Pa3MEILICHBI B 3JIEKTPOHHOM
nH(}OpPMAOHHO-00pa30BaTeIbHOM cpene CIIGI TU(TY) Ha caiite Menust:
http://media.technolog.edu.ru

6. ®OH/T OLIEHOUYHBIX CpeacTB Jid NPOBEACHUA l'lpOMe)l(yTO‘-lHOﬁ aTrecTauuu

CBOEBPEMEHHOE  BBINIOJTHEHUE OOYYAIOMMCSI MEPONpPUATHH TEKYLIEro KOHTPOJIS
MO3BOJIACT MPEBBICUTH (IOCTUTHYTH) MOPOTOBHIN YPOBEHb («YAOBIECTBOPUTEIHHO») OCBOCHUA
MPETYCMOTPEHHBIX 3IEMEHTOB KOMITECTEHIIMHA.

Pe3ynbTaThl AUCUMIUIMHBL CUMTAIOTCSl JOCTUIHYTBIMM, €CIM Il BCEX DJIEMEHTOB
KOMIIETEHLIMI MPEBBIIEH (JOCTUTHYT) OPOroBbIil YPOBEHb OCBOSHUsI KOMIIETEHLIU HA JaHHOM
JTarne.

[Tpome:xyToUHas aTTecTalys Mo AUCIUIUIMHE MPOBOAUTCA B (popme SK3aMeHa.

K cpase »K3aMeHa JOIYCKAIOTCS CTYACHTHI, BBHINOJHHBIIME BCE (POPMBI TEKYIIEro
KOHTPOJIsL ¥ TMOJIy4YHBIINE 3a4ET 10 Pe3yJIbTaTaM BBIIOIHEHUs Ja0OpaTOpHLIX pabOT M OTBETOB
Ha CeMMHapax.

DK3aMeH MpeayCMaTpUBAIOT BBIOOPOYHYIO TPOBEPKY OCBOCHHUS MPELYCMOTPEHHBIX
2JIEMEHTOB KOMIIETEHLUII U KOMILIEKTYIOTCSI BOPOCAMU.

[Ipu cnaue sK3aMeHa, CTYIEHT MOJy4aeT HK3aMEHALMOHHBII OUIET ¢ TpeMs BOIpocaMu
13 MepevHs BOMPOCOB, BPEMs MOArOTOBKH CTyJEHTA K YCTHOMY OTBETY - 10 45 MUH.

[Tpumep BapraHTa 3K3aMEHALIMOHHBIX OMJIETOB:

Bapuant Ne 1
1. ABTOMaTU3UPOBAHHOE YNPABJIECHUE MEHOTAILIEHUEM
2. Jlnanus u 3NeKTPOANAIN3.
3. XKuakocTHas dKCTpakLys OMOJOrMYECKH AKTHBHBIX BEIIECTB.

DOHJ1 OLIEHOYHBIX CPEACTB MO AUCLMIUIMHE MpeAcTaBieH B [Ipunoxkennu Ne 1.



