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1 Henu u 3212491 U3yYeHUs1 AUCHUILINHBI (MOYJIsl).

1.1 Ilenb ocBOeHUs1 AUCHUIINHBI.

Llenpto  ocBoeHuss  aucuuiUiMHbl  "TexHuueckas  MUKpoOHojorus" — sBIseTcs
¢opmMHupoBaHHE Yy CTYIACHTOB MNpO(ecCHOHAIBHOM KOMIETEHIIMHM B IPOU3BOACTBEHHOU
JEATEIIbHOCT W IpOIlaraHja 3HAHWM, HaIlpaBJICHHBIX HA pacUIMpPEHUE MPEACTABICHUN O
pa3HooOpa3un OMOJOTrMYECKMX areHTOB, METO/JaX MX KYJIbTHBUPOBAHUS, IMEPCIEKTUBAX HUX
UCIIOJIb30BaHUSI B MUKPOOHOJIOTHUECKUX U OMOTEXHOJIOTHYECKUX ITPOU3BOACTBAX.

1.2 3agauy JUCHHUILINHEI.

3amaun OCBOCHUS TUCIUILUIAHBI

— chopMupOBaTh Y CTYI€HTOB:

0a30BO€ MBIIICHHE, 00ECTICUYNBAIOIIECE TTPEACTABICHUS O pa3HOOOpa3uu OMOIOTHIECKUX
00BEKTOB;

CIIOCOOHOCTH TOHMMATh 3HaUE€HHUE OMOPa3HOOOPa3Us ISl yCTOMYMBOCTH OnochepHI;

CIIOCOOHOCTh ~ HCIIOJIb30BAaTh METOJBI HAONIOJEHUS, ONHCAHMS, WACHTU(DUKAIINH,
KJaccuuKanuu, KyJbTHBUPOBAHUS OMOJIOTHYECKUX O0OBEKTOB.

— pa3BUBATh Y CTY/IEHTOB HaBBIKH Pa0OThI ¢ OMOTEXHOJIOTMYECKIM 000pyI0BaHUEM

— pa3BUBaTh y CTYJCHTOB HABBIKK PAOOTHI ¢ YIEOHON M HAyYHOU JIUTEpaTypOr

— copMHupoOBaTh y CTYJCHTOB HABBIKM CAMOCTOSATEIHHOW AaHAIUTUYECKOW W HAYYHO-
HCCIIEI0BATEIbCKON paboThI

— TMOKa3aTh OCHOBHBIC TyTH UCIIOJIB30BaHUS MUKPOOPTaHU3MOB B IPOMBINIJICHHOCTH

1.3 MecTo AucuunInHbl (MO1yJis1) B CTPYKType 00pa3oBaTeIbHOM NPOrpaMMBbl.

JucriunnuHa "TexHudeckas MUKpOOUOI0TUs" OTHOCHTCS K BapuaTUBHOW yacTu bioka 1
" IucuurIuHel (MOTyn)" yaeOHOTO IIaHa.

Kypc "Texnuyeckas MHUKpPOOHONOTHS" BaKEH Uil  CTYIACHTOB-MHKPOOHOJIOTOB,
CHEIUAM3UPYIOMUXCS B 00JIACTH OMOTEXHOJIOTUM W TMPOMBIIIIEHHOW MuKpoouonoruu. s
YCBOEHHUSI Kypca CTYIEHTY HEOOXOJAMMO OpPHUEHTHUPOBAThCA B  mpoOiemMax  oOmiei
MHUKpOOHONOTHH,  OMOXUMHHM,  (U3MOJIOTMM  MHKPOOPTraHU3MOB.  VIMeTb  HaBBIKU
CaMOCTOSITENIbHOM paboThl ¢ IUTEPaTypO, BKIIOUas MEPUOANYECKYI0 HAYUHYIO JTUTEPATypy IO
OMOTEXHOJIOTHH, U HaBBIKH PAbOTHI C AJIEKTPOHHBIMU cpeicTBamu HMH(popmanuu. M3yueHuto
TUCIUTITNHBI "TexHudYecKkass MUKpOOUOIOTHS» MPEIIIECTBYIOT TaKUE AUCITUIUIMHBI, Kak "Oo01mas
xumus'", "Heopranndeckas xumus', "Opranndeckas xumus'", "AHanutrudeckas xumus'", "Oomas
¢usuka", "buoxumusa", "Monekynsapuas ~ Oumosorus", "l'emernka wm  cenmexmms'",
"Mukpobuonorus". Marepuaibl AUCHUILUIMHBI UCTIONB3YIOTCS CTYIEHTaMH B HayyHOW pabore
IPU MOATOTOBKE BBIMYCKHOM KBaTH(pPUKAIMOHHON pabOThI, a TaKKe B XOJ€ MOTyYeHHUsI 3HaHUN
BO BTOPOI CTYIIEHH BBICIIETO 00pa3oBaHUs (Marucrparype), KpailHe BaKHBI B OCYIIECTBICHUU
MPaKTUYECKOU JeATEeILHOCTH OaKaiaBpa OMOJIOTHH (MUKPOOUOIOTHH ).

1.4 IlepevyeHb MIaAHMpPYeMbIX Pe3y/JbTATOB O0yYEeHHS MO JUCUMILIMHE (MOIYJIO),
COOTHECEHHBIX C IVIAHUPYEMBbIMH pe3yJbTaTaMU OCBOCHHS 00pPa30BaTeJIbHOM IPOrpaMMBI.

[TnanupyeMbIMH pe3ysbTaTaMd OOY4EHUs 10 AMCLUUIUIMHE, SIBIAIOTCS 3HAHUS, YMEHUS,
BIAJCHUSI W/WIM OMBIT JESTEIbHOCTH, XapaKTEPU3YIOLIUE OTarbl/ypoBHU (HOPMUPOBAHUS
KOMIIETEHIIMH M oO0ecnedyuBaomue AOCTHKEHHE IUIAaHUPYEMBIX pPE3YylbTaTOB OCBOCHHUS
o0pa3oBaTeNbHONW MPOrpaMMel B 11esoM. [lepeueHs koMmneTeHuui, GOpMUPYEMBIX B pe3yabTare
U3y4eHHs JUCLMIUIMHBI, IPUBEEH B Ta0nuLe



No HNunexc | Conepxanne B pesynprate uszydeHus ydeOHOW AUCLMILIUHBI
} KOMITET | KOMIETCHIMH (MaH e€ | 00yJaronrecs JOIKHbI
e CHIUU | 9aCTH) 3HATh yMeTh BJIA/IETh
l. OIIK-3 | cmocoGHOCTBIO COBPEMEHHBIE o0pamarscsi | OCHOBHBIMHU
MOHMMATh  0a30BbIC | MPEICTABICHUS O | C MUKPOOHOIOTH
MPEICTaBICHHUS 0 | pazHOOOpaznu KYJIbTYpPaMH | YeCKUMHU
pa3HooOpazuu OMOJIOTUIECKIX MUKpOOpTa | METOJaMH |
OHOJOTHYECKHUX MPOYLIEHTOB; HU3MOB, pHeMaMu;
00BEKTOB, OCHOBax HapaluBaT | HaBBIKAMU
3HAYCHHE OMOTEXHOJIOTHYECK | b OMOMAacCy | TUTAaHUPOBAHMS
OuopazHoOOpa3us s | UX U | OakTepuii W | pu
YCTOWYHBOCTH OMOMEIUIIMHCKUX | IPOU3BOJUT | OPTaHU3AINH
ouochepsl, MIPOU3BO/JICTB; b ee | MUKpOOHOIOoTH
CHOCOOHOCTHIO OCHOBHBIE METOJBI | KOJTHYECTBE | YECKOTO
UCIIOJIb30BaTh METOJIBI | U MPUEMBI | HHBIA yYeT. | MPOW3BOACTBA
HaOJI0IeHUS, KYJIbTUBHPOBAHUS
OTHMCaHUA, ITAMMOB
uAeHTU(DUKAIIH, MIPOJYLIEHTOB B
KJIacCU(pUKaluy, MPOMBIIIJICHHOCTH
KYJIbTUBHPOBAHUS
OMOJOTUYECKHIX
00BEKTOB
[1K-6 CIOCOOHOCTBIO — OCHOBHBIE | TIOJIb30BaTh | HABBIKAMU
MPUMEHSITh Ha | MPUHIUIIBI cst MCIOJIb30BaHU
MpaKTHKE METOJIbl | TOCTPOCHUS U | OMOTEXHOJO | 5
ynpasieHuss B cdepe | QyHKIMOHUPOBAHU | THUECKUM MUKPOOPTaHU3
OMOJIOTHYECKHIX | s OuoJorm4eckux | o0OpyJaoBaH | MOB B
OMOMEUITMTHCKUX MIPOU3BOJICTB uem mporeccax
MIPOU3BO/ICTB, — TPUHIUIBL | OMOJIOTUYECKO
MOHHTOPHHTA U | TeXHOJOTUU H OYHCTKH U
OXpaHbl  TPUPOTHON | UCTIOIB30BAHUS BOCCTaHOBIICH
Cpelbl, MHUKpPOOPTaHHU3MOB us
IPUPOIONONIL30BaHUS | B mporeccax MIPUPOJIHOTO
, BOCCTaHOBJICHHSI U | OMOJIOTHYECKOU O6uopazHooOpa
OXpaHbl OMOPECYPCOB | OYUCTKHU u 3Ust
BOCCTaHOBJICHUS OKpY’Karolleu
MIPUPOTHOTO Cpensl
O6uopazHooOpazus
OKpYy>Karolen
cpenabl

2. CTpyKTypa U cofep:KaHue JUCHUILIHUHBI.

2.1 Pacnpenesienre TPYA0EMKOCTH IMCHUIJIMHBI 110 BUIaM padoT.




O6mass Tpymo€MKOCTh AWCHHMIUIMHBI cocTaBiser 3 3ad.en. (108 wacoB), mx
pacrpeesieHne 1Mo BuiaM paboT MPEICTaBICHO B TaOIHIIE

Bun yaeOHO# paboThI Bcero | Cemectpbl
(dachr)
yacoB | B

KonrakTHasi paboTa, B TOM 4ncJe: =

AyIUTOpHBIE 3aHATHUS (BCEro) 38 38 -
3aHATHUS JEKIIMOHHOTO TUIIA 12 12 -
3aHATHSI CEMUHAPCKOTO TUIIA (CEMUHAPBI, IPAKTUYECKUE 3aHATHSA) 24 24 -

JlaGopaTopHblie 3aHITHS - - -

HNnas konTakTHasA padora:

KonTpons camocrositensHoit padotsl (KCP) 2 2 -
[Tpomexyrounas arrectauus (MKP) 0,3 0,3 -
CamocTosiTe/IbHAsi paGoTa, B TOM YHCiIe

Kypcosas paboma - - -
Ilpopabomka yuebnoeo (meopemuuecxkoeo) mamepuana 5 5 -
Buinonnenue unousudyanvhvix 3a0anuii (n0020moska coodujenui, 5 5 ]
npezenmayuii)

[ToaroToBka K TEKylIEMy KOHTPOJIIO 6 6 -
KonTtpoJs:

[ToaroroBka K 3K3aMeHy 53,7 | 53,7
O01mas Tpy10eMKOCTh yac. 108 108 -

B TOM YHCJIe KOHTaKTHas padora | 38,3 38,3 -
3a4. e]l. 3 3

2.2 CTpyKTypa AMCUMIIIMHBI:
Pacnpenenenne BuoB ydeOHOW pabOTHI M MX TPYIOEMKOCTH IO pa3jeiaM JUCIUTUINHBL
Pa3nensl qucHMIUTUHBL, U3ydaeMble B 7 ceMecTpe (ounas ¢hopma)

KomnaecTBo yacos
Bneayn
Ne | HaummeHoBaHue pasnenos AynutopHas paGoTa UTOpHa
Bcero A
paborta
JI I13 JIP CPC
Paznen 1. Texauueckas
1 MHUKPOOHMOJIOTHS, TPEAMET, 3adaydl | 3 1 - - 2
MIEPCIICKTUBBI
) Paznen 2. OOmme 3aKOHOMEPHOCTH 5 1 ) i )
KU3ZHEJEATEIIbHOCTH MUKPOOPTaHU3MOB
3 Pa3nen 3. OCHOBEI 6 ) ) i )
MUKPOOHOJIOTMYECKOTO MPOU3BOACTBA
Pa3snen 4. TumoBag TexXHOIOTrHUYECKas
4 | cxema MUKPOOHUOJIOTHYECKOTO 6 2 2 - 2
MIPOM3BOJICTBA




Pa3nen 5.
MIPOU3BOCTBA,

Mukpobuosornueckue
OCHOBAHHBIC
MOJTYYCHUH MUKPOOHOM OMOMACCHI

10

Ha

Paznen

6.
KU3BHCACATCIbHOCTH MHUKPOOPIraHU3MOB
1 UX NPOMBIIIIICHHOC IMOJTY4YCHHC.

IIponykTsl
10

BKJIFOYAIOIIME
TIPOIIECCHI

Paznen 7. Otpaciu NmpOMBIIUIEHHOCTH,
MHUKPOOHOJIOTHYECKHE

12

Umoeo no oucyunnune:

12 24

16

[Mpumeuanue: JI — nexmuu, [13 — mpakrtuueckue 3anstust / cemuHapsl, JIP — maGopaTopHbie
sarsaTusi, CPC — camocrositennpHas paboTa CTyieHTa

2.3 Conep:xanue pa3aesioB (TeM) IMCHUININHbBI:
2.3.1 3anaTHA JeKINOHHOI0 THIIA.

Dopma
HaumMeHoBaHue -
Nobasiera (TeMbl) Conepxanue pazaena (TeMbl) rEKyLIEro
KOHTpPOJIS
1|2 3 4
1.|Pa3nen 1.|Actopus pa3BUTHUA TEXHUYECKON MHUKPOOHOJIOTUH. | Y CTHBIH
TexHnueckas MuKpoOpranu3mMbl, HCTHOJIb3yeMble B MHUKPOOHOJIOTHYECKOM | 0TIPOC
MHUKPOOHOJIOTHS, IIPOMBIIIJIEHHOCTH. OcHoBHbIE oTpaciu
npenMeT, 3a7aud  U|MHUKPOOHMOJOTHYECKON MPOMBIIUIEHHOCTH. Vlcronb3oBaHue
MIEPCIIEKTUBBI MHUKPOOHOJIOTUYECKHX TPOIECCOB B  JIPYTMX  OTpacisax
MPOMBIIIUIEHHOCTH. HOBBIE HampaBiieHHSI B COBPEMEHHOM
TEXHUYECKOH  MuKpoOuonorud. HoBBIE BHIBI  CHIPBAL.
Hcnonb30BaHne METOI0B OMOMHIKEHEPHH.
Obmas XapaKkTEepUCTUKA MHUKpPOOPTaHU3MOB.
Pazmen 2.  OOmme|Mopdonornueckue  ocobeHHoctu:  (opma,  pasMepsl,
3aKOHOMEPHOCTH CTpOCHHE KJIETOK; XMMHUYeckuil coctaB. OOMEH BeEIIeCTB U
KHU3HEICATENIbHOCTH  |IMTAaHUE MUKPOOPTraHW3MOB. BinsHue BHEWIHEN cpeapl Ha
MHUKPOOPTraHU3MOB KU3ZHENEATEIIbHOCTh MHUKPOOPTraHHU3MOB. duznueckue,
XHUMUYECKHE U OnosIornuecKkue pakTopbl
2.|Pasgen 3. OcHosbl|[IuTaTensubie cpenbl TUIA KYJbTUBUPOBAHUS | Y CTHBIN
MHUKPOOHOIOTHYECKOrO|MUKpOOpraHu3MoB. COCTaB MUTATENbHBIX Cpea. MeTosI|onpoc
MIPOU3BOJCTBA KYJIbTUBUPOBAaHUS  MHUKPOOPraHu3MoOB. lloBEpXHOCTHBI,
ITyOUHHBIN, TMEePHOAMYECKHM, HENpepbIBHBIA. Y CIOBUSA
HEMpephIBHOIO KyJIbTUBHpOBaHMs. Kiaccudukamus cucrem
HEIPEPBIBHOIO KYJIbTUBUPOBAHUS. KonnuecTBeHHbIE
XapaKTEPUCTUKHA POCTa U MPOAYKTUBHOCTH. CKOPOCTh poCTa.
DOKOHOMUYECKUH KOI((GUIIMEHT WM BbIXOJ OHOMACCHI.
Merabonuuecknii KodhduueHT. 3aTpaThl Ha MOJACPKaHNUE
Ku3HH 0e3 pasmHokeHus. CyOcTpaTHas KOHCTaHTa WU
KOHCTaHTa  HacelmeHus.  Koncranta  mHruOupoBaHws.
YnpasiisseMoe KyJIbTUBUPOBAHNE MUKPOOPTaHNU3MOB.
3.|Pazgen 4. TunoBas|Ctagusa mnoiaydeHuss ToceBHoro wmarepuana. Craaus|yY cTHBIN
TEXHOJIOTUYECKast IIPUTOTOBJIEHUS] TMTATENbHBIX cped. CTaaus OYHUCTKH U|OIpOC
cxema crepwin3anuu  Bo3ayxa. Cramus ¢depmenrauuu. Cragus
MHUKPOOHOIOTUYECKOTO|KOHLIEHTPUPOBaHU W OTAeleHus Ouomaccel. Cramus
ITPON3BOJICTBA BBIICJICHUS] 1EJNEBBIX NPOAYKTOB MHUKPOOHMOIOTHYECKOTO




cuHTte3a. Craguss OYMCTKM CTOYHBIX BOJ U Ta30BBIX
BBIOPOCOB. ObopynoBanue MHUKPOOHOJIOTUIECKUX
MIPOU3BO/ICTB.
4.|Paznen 5.IIponsBoacTso KOPMOBBIX OETIKOBBIX IIPOJYKTOB. |Y CTHBII
MuxkpoOuonoruueckue | Teopernyeckue u MPaKTUYECKHE OCHOBBI|0IIPOC
IIPOU3BOJICTBA, MHUKPOOHOIOTHYECKOTO MOJIy4EHUs OaKTepHaTbHBIX
OCHOBaHHBIC Ha|ynoOpenuii. I[Ipou3BoACTBO BakiuH, OakTepuodaroB u
MOJIy9EeHUHN MEAWIIMHCKUX  TpenaparoB. bakTepuanbHbIE  CpenCcTBa
MHUKPOOHOM OMOMAcCCHI [3alUThl pacTeHUi. lcmoiab30BaHME MHUKPOOPTaHU3MOB IPH
MOJIYY€HUH TOILTUB. MHUKPOOPTaHU3MBI B METAJLTYPTHH.
5.|Pazgen 6. Ilponykrtsi|TeopeTnueckue u MPaKTUYECKUE OCHOBBI| Y CTHBIN
KHU3HEJCATCIILHOCTH  |MHUKPOOMOJIOTHYECKOTO TMOJIYUEHHUs JHUIHUIO0B, HYKJICOTHUIOB, OMPOC
MUKpPOOPTaHW3MOB  H|[IOJIMCAXapuoB, (EepMEHTOB, BUTAMHUHOB, aMHHOKHCIIOT,
170'¢ MPOMBINIICHHOE|aHTUOMOTHUKOB U APYTUX MPOTYKTOB
MOJIyYEHHE.
6.Pazgen 7. Orpacnu|CrnuproBoe Opoxxenue. [lomydeHne STUIOBOTO CHHPTA.|Y CTHBIN
MPOMBIIIIEHHOCTH, Bunonenue. IluBoBapenme. Xiebomeuenue. IIpousBoacTBo|ompoc
BKITIOYAIOIIHE KHCIIOMOJIOYHBIX MPOIYKTOB. buonorudeckoe
MUKpPOOHOJIOTHYECKHE |KOHCEPBUPOBAHUE. [Ipon3BOJICTBO KBAalIEHBIX OBOLIECH,
IIPOLIECCHI cwioca. Teopermdeckue W TPAKTHUECKUE  OCHOBHI
MUKpPOOHOIOrHYECKOTO MOJTyYeHUs pacTBOpUTEIEH.
Muxkpobuonornueckass TpaHcpopmauus. Teopernueckue u
MPAKTUYECKHE OCHOBBI MHKPOOMOJIOTMYECKOTO MOJyUeHUs
OpPraHUYECKUX KHCIOT. VICronb30BaHHEe MHUKPOOPTaHHU3MOB
npu  1go6prde  Hedhtm W yrag.  [lomydeHume mTaMMOB
MUKpPOOPTaHU3MOB, CIIOCOOHBIX K JECTPYKIIMH CTOWKHX
MPOMEXYTOUHBIX MPOAYKTOB  DPA3JIOKEHHUS] TECTUIUIOB,
repOUINIOB,  JUTHOIECIUTIONO3bl,  yOAJICHHUIO  TSKEIbIX
METaJIJIOB. [Tpumenenue MUKPOOPTraHU3MOB JUIS
03I0POBIICHUS TTOYBBI, PECHBIX BOJA U OKEAHOB M OXPAHBI UX
OT 3arpsi3HEHUN MPOMBIIUIEHHBIMHA U OBITOBBIMU OTXO/IaMHU.
2.3.2 IlpakTnyecKkue 3aHATUSA (CEMUHAPBHI).
N ®opma
No HaumeHnoBaHue TeMarnka NpakTUYECKUX 3aHITUN TeRYIIEro
pazzena (TeMbI) CEMHUHApPOB)
KOHTPOJIS
12 3 4
I |Pa3men 2. Oouue|3anamue 1. Oo6mas xapakrepuctukaKomioksunym
3aKOHOMCPHOCTH MMKPOOPIraHHU3MOB. Mopdomnoruueckue Nel
KUSHCACATCIIBHOCTH ocobeHHOCTH: (Gopma, pa3Mephbl, CTPOCHHE KIIETOK;
MHUKPOOPraHU3MOB XuMu4eckuit coctaB. OOMEH BEIIECTB U TUTaHUE
MHKpPOOpPraHu3MoOB. BiusiHMe BHEIIHEW cpeapl Ha
KHU3HEICSATEbHOCTD MHUKpPOOPTaHU3MOB.
dusndyeckue, XUMHYECKHE ©  OHOJOTHYECKHE
(bakxTopsI
D |Pa3men 3. OcHoBHI| 3auamue?. IIuTarennpHbIE cpensl 1151 KonokBuym
MI/IKp06I/IOJ10FI/I‘IeCKOFO KYJIbTUBUPOBAHMUS MHKPOOPIraHU3MOB. CocrtaB No2
IIPOU3BOACTBA NUTATENBHBIX Ccpel. MeToabl KyJIbTUBUPOBAHUS
MHUKpPOOPTaHW3MOB. YTIpaBisieMoe KyJIbTUBUPOBAHHE




MHUKpPOOPTaHNU3MOB.

3 |Pa3men 4. Tunosas| 3ansmue3. Cranus MOJy4YECHUS noceBHOT0|KOJII0KBUYM
TEXHOJIOTHYECKass  cXeMa|marepuana. CrTaaus NPUTOTOBICHHS IHMTATEIbHBIX Ne3
MHUKPOOHOJIOTMYECKOTO cpea. Cragus OYMCTKM M CTEPWIM3ALMM BO3IyXa.
IIPOU3BOACTBA Cragus depmentaiuu. CTaaus KOHIEHTPUPOBAHUS

u oraeneHuss Ouomaccel. Cranus  BBIIEICHUS
LIETIEBBIX MIPOIYKTOB MUKPOOHOJIOTUYECKOTO
cunTe3a. Ctaausi OYMCTKU CTOYHBIX BOJ M Ta30BbIX
BbIOpocoB. OOopynoBaHHE MHUKPOOHMOIOTHYECKUX
npou3BoAcTB  [Ipow3BOACTBa, OCHOBAaHHBIE Ha
MOJTy4YeHUH MHUKpOOHOU Omomacchl. IIpousBoncTBO
BHYTPUKIIETOUHBIX ~MeTa0omuToB. [IponsBomacTBO
BHEKJIETOUHBIX MeTa0oiuTOB. MMMOOHIN30BaHHBIE
CUCTEMBI.

4 |Paznmen 5.|3anamue4. 1lpon3BoacTBO U NpUMeHEeHUE KOMOBOIo|KoymokBuym
MukpoOuosornieckue Oenka, OuWompenaparoB JUis 3alluThl  pacreHuid, Ned
MIPOU3BOJICTBA, OuornpemnapaTos JUTSt NTULIEBO/ICTBA u
OCHOBaHHBIE Ha|>KMBOTHOBO/ICTBA
MOJIYYCHUH  MHKPOOHOM
O6romacchl

> |Pazmen 5.3auamues. TlpousBoactBo OuomnpemnapatoB s KommokBuym
Muxkpobuonornyeckue OYMCTKHU OKpYXKaroleu cpensl, BakIUH,|Ne5
IIPOU3BO/JICTBA, MHUKPOOHOIOTUYECKUX YAOOpEHHIA
OCHOBaHHBIE Ha
NOJYYeHUH  MHUKpPOOHOMU
O6romacchl

b |Paznen 5.3auamue6.  llpousBoactBo  mpenapatoB  isi|KoimokBuym
MukpoOuosornieckue nepepaboTKH OTXO/I0OB M OYUCTKH CTOYHBIX BOJI. No6
IIPOU3BOJICTBA,

OCHOBaHHBIE Ha
MOJIYdCHUH  MHKPOOHOM
O6romMaccsl

7 |Pazgen 6. Ilpoaykrtel|3anamue?’. TeopeTnueckue U MpakTudeckue ocHOBbI|KomiokBruyM
KU3BHENCITCIIBHOCTH MHKpOGHOJIOFHqGCKoro MIOJTy4YCHUS JIUOUI0B,| No7
MHKPOOPraHU3MOB M UX HYKJICOTUA0B, OPraHUYCCKHUX KUCIIOT.

IIPOMBILIUIEHHOE
MOJIyYEeHHE.

8 |Pazgen 6.  Ilpoaykrtel|3anamueS. Teopernueckne U npakTuyeckue ocHOBbI|KomiokBuym
JKU3HENEATETBHOCTH MUKPOOHUOJIOTHYECKOTO MOJTy4eHUS 0eJIKOBBIX|No8
MHKPOOPraHU3MOB M UX mpenaparTos, MoJIncaxapuaos, (bepMeHTOB.

IIPOMBILIUIEHHOE
MOJIy4eHUE

D |Pazgen 6.  Ilpoayktel|3anamue9. Teopernueckue u npakTuyeckue ocHOBbI|KomiokBruym

KU3HEAEATEIBHOCTH MUKpPOOHUOJIOTHYECKOTO  TIONyYeHUS]  BUTAMHUHOB,(Ne9

MUKPOOPraHU3MOB U UX

AMHWHOKHUCJIOT, TOPMOHOB, AHTHOMOTHKOB.




IIPOMBILUIEHHOE
MOJIyYeHUE

10 |Paznen 7. Otpacimu|3auamuel ). CnuptoBoe Opoxkenue. [lomyuenune|KommokBuym
MPOMBIIUIEHHOCTH, stuiioBoro crnupra. Bunoaemune. I[IuBoBapenue. Nel(Q
BKJIIOYAIOIIUE XnebomneyeHue..

MHUKPOOHOJIOTHYECKHE
IIPOLIECCHI

11 |Paznen 7. Ortpacnu|3anamuel 1. [IpousBoacTBo KHCJIOMOJIOUHBIX | KoJTokBHyM
NPOMBILUIEHHOCTH, IpOAYKTOB.  buonornueckoe  KoHcepBUpoBaHUE.|Nell
BKJTIOYAFOIIINE [Ipon3BOACTBO  KBamI€HBIX  OBOIIEH,  CHJOCA.
MHKPOGHOIOTHIECKHE Teopernueckue u MPaKTUYECKUE OCHOBBI
IPOLIECChI MUKpPOOHOJIOrMYECKOTO TOMYyYEHHUSI PAacTBOPUTENCH.

Muxkpobuosiornueckas TpaHcpopmanusi.

12 |Pa3nen 7. Otpacnu|3anamuel 2. icnonp30BaHne MUKPOOpPraHU3MoB IpH | KosmiokBuym
IPOMBIIIIEHHOCTH, nob6erve  Hedptr wm  yrasg. [lomydeHwme 1mTamMMoB|Nel2
BKJTFOYAFOIIIHE MHUKpPOOPTaHU3MOB, CIIOCOOHBIX K JIECTPYKIIHH
MHKPOOHOTOTHIECKHE CTOMKHX NPOMEKYTOUHBIX HPOIYKTOB Pa3I0KECHUS
IPOLIECChI MECTULIU]IOB, repOUIUIOB, JIUTHOLICILTIONO3bI,

YAQICHUIO  TSOKENbIX  MeTauioB. I[IpumeHeHue
MUKPOOPTaHU3MOB i1 O3[0OPOBJICHUS  IOYBBHI,
MPECHBIX BOJ M OKEaHOB W OXpaHbl MUX OT
3arpsi3HEHUN  TPOMBINUICHHBIMH U OBITOBBIMH
OTXOJaMH.

2.3.3 JlabopaTopHbIe 3aHATHS.
JlaGopaTopHble 3aHATHUS — HE TPETYCMOTPEHBI

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX pa0oT (IIPOEKTOB)
KypcoBble paboTsl — HE IPEyCMOTPEHBI

2.4 IlepeyeHb yueOHO-METOAUYECKOT0 O0ecneYeHH sl JAJI CAMOCTOSATEIbLHON padoThI
00y4YaIIUXCS M0 JTUCHHILINHE (MOIYJIIO)

[Tepeuenp yueOHO-METOIUYECKOTO 00ECTICUCHHs TUCIUTUIUHEI 110

HanucaHuio pedepara

Ne Buxg CPC BBITIOJTHEHUIO CAMOCTOSITEIIbHON PabOThI

1 2 3
IloaroroBka kK | CTO 4.2-07-2012 Cucrema MeHemxMeHTa KadecTtBa. OOmine
YCTHOMY OIpocCy, | TpeOOBaHUSI K TIOCTPOCHHUIO, M3IIOKEHUI0O W O(POPMIICHUIO
KOJUIOKBUYMY, JOKYMEHTOB yueOHO# nesrenbHocTH. — [lepemsmanme. —

Kpacnosipck: COY, 2014. — 60 c.

Meronnueckne yKazaHus MO OpPraHU3alUd CaMOCTOSTEIIBHOMU
paboThl  CTYIEHTOB, YyTBEPKICHHBIE Kapeapold TCeHETHKH,
MHUKPOOHOJIOTUN M OMOTEXHONOTUU. MpoToKon Ne 21 « 26 »
utons 2017 r

Y4yeOHO-METOANMYECKHE MaTepuajbl I CaMOCTOATEIBLHONH pabOThl O0YyYalOIMUXCs W3
YHUClla WHBAJIWAOB W JIMIl C OrPAaHUYEHHBIMH BO3MOXXHOCTSAMHU 370poBbsi (OB3) wmoryr




MpeaOCTaBIATLCA B (bopMax, AIAIITUPOBAHHBIX K OTPaHUYCHHUAM HX 3O0POBbS W BOCHPUATHUA

uHpopMmanuu:

JUist L ¢ HapyLEHUsAMU 3PEHUS:

— B TIeYaTHOMW popMe YBETUUCHHBIM MIPUDTOM,

— B (hopme 2IIEKTPOHHOTO TOKYMEHTA,

JUiist T ¢ HApYIISHUSIMH CITyXa:

— B I1e4aTHO (opme,

— B (hopMe 3IEKTPOHHOTO TOKYMEHTA.

I[J'DI JIAI ¢ HAPYUICHUAMU ONIOPHO-ABUT'ATCIIBHOIO aIllapara:
— B TIeYaTHOM (opme,

— B (hopmMe 2IIEKTPOHHOTO TOKYMEHTA,

JIaHHBII TIEpeYeHb MOXET OBITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA

00yJaromuxcs.

3. O6pa3oBaTe/ibHbIC TEXHOJIOTHH.
[Ipu peanuzanum yueOHOM pabOTHI MO OCBOCHUIO Kypca "TexHudeckas MUKpOOHOIOTHS "
HCIOJIB3YIOTCSA COBPECMCHHBIC 06pa30BaTeJ'H>HBI€ TEXHOJIOTHUHU:
WH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIC TEXHOJIOTHH;
MMPOCKTHBIC MCTOAbL O6y‘IGHI/I5I;
HUCCICA0OBATCIILCKHUEC MCTOABI B O6y‘-IeHI/II/I;
npobieMHOe 00yueHue

Cemectp | Bug Hcnonp3yeMble  MHTEpaKTHBHBIE  oOpa3oBaresbHble | KommuecTBo
3aHATHSA TEXHOJIOTUHU 9acoB
(JI, JIP,
I13)

7 I13 paboTa B ManbIX rpynmax ¢ Heiabio 00CyXaeHusl OTBETOB | 18

Ha TIpPeNJIOKEHHBIE [UISI CaMOCTOSITENIbHOM  palboThI
BOIIPOCHI IO TEME 3aHATHSI.
KOHTPOJIMPYEMbIE  MpenojaBaTesieM JAUCKYCCHHU  TIO
TEMaM:
1. o6opynoBaHrEe MUKPOOHUOIOTHICCKUX TIPOU3BOJICTB.
2. IpPOM3BOJICTBO U IPUMEHEHUE KOMOBOT'O O€JKa.
3. 6uomnpenapatsl ISl NTUIIEBOJCTBA U )KMBOTHOBOJICTBA,
NEPCHEKTUBBI UX MPOU3BOJCTBA U IPUMEHEHUSI.
4. duomnpenapaTsl Il IEPepabOTKA OTXOJIOB U OYHCTKHU
CTOYHBIX BO/I.
5. Tpou3BOACTBA M  TEXHOJOTHH, HCIOJb3YIOLINE
CIHPTOBOE OpOXKEHUE.
MOJrOTOBKA CTyJEHTaMH MYJIbTUMEAUITHBIX
MPE3EHTALNMI 10 TEMaM:
— TMPOU3BOJACTBO OEIKOBBIX MPOIYKTOB
— TPOU3BOJICTBO XJIEOOMEKAPHBIX JAPOACKEH
— TMPOU3BOACTBO OuompenaparoB JUis  3aIIUThI
pacTeHui
— TPOU3BOACTBO OAKTEPHUATBHBIX YI00OpEHUN
— TPOU3BOJCTBO r'MOOEPEITMHOB
— TPOU3BOJACTBO AHTHUOUOTHKOB TUTSE
KHBOTHOBO/ICTBA
— TMPOU3BOJACTBO 3TUIIOBOTO CIUPTA
— TPOU3BOJACTBO (DEPMEHTHBIX MPENapaToB
— TMPOU3BOJACTBO OPraHUYECKUX pacTBOpuUTENel (Ha
prUMepe aleToHa, OyTaHosa)




— MPOMU3BOJICTBO MOJIUCAXAPUIOB

— MPOU3BOACTBO BaKIIMH u MEIHUITMHCKHX
MpenaparoB

— MPOU3BOACTBO JUIUIOB

— MPOHU3BOACTBO AMHUHOKHUCIIOT

— MPOU3BOACTBO OPTAHUYECKUX KUCIOT

— MPOHU3BOACTBO BUTAMHUHOB

— MPOU3BOACTBO HYKJIEOTH/IOB

— MPOU3BOJCTBO AJKAIOUJIOB

HUroro 18

Jns mu1p ¢ OrpaHMYEeHHBIMU BO3MOKHOCTSIMU 3JI0POBbSI MPEYCMOTPEHA OpPraHU3aIus
KOHCYJIbTALIUM C UCIIOJIb30BAHUEM DJIIEKTPOHHOMU IMOYTHI.

4. OneHo4YHbIe CpeacTBA VI TEKYILIEero KOHTPOJIsl YCIIeBaeMOCTH M IPOMEKYTOYHOM
aTTecTaluu.

4.1PoHI OLIEHOYHBIX CPEACTB /ISl IPOBeIeHUs TEKYIIero KOHTPOJIs.

Texkymumii KOHTPOJIb YCIIEBAEMOCTH NMPOBOAUTCS (PPOHTATBHO HAa KAXKIOM 3aHSATHH IS
OTIpeIeTICHUSI TEOPETUYECKON TOJTOTOBKH K MPAKTHYECKUM paboTaM B BHAEC YCTHOTO OIpPOCa,
KOTOpBIfI OLCHUBACTCA I10 HHTH6&HHBHOﬁ mKajac, a TakKKEC C IIOMOIIBKO AOKJIAO0B CTYI[GHTOB C
MYJIbTUMEUHHBIMY MPE3CHTAIIUSIMA U KOJUIOKBUYMOB.

IlepeyeHb BOMPOCOB /1JI1 YCTHOTO KOHTPOJISI 3HAHMUI CTY/1€HTOB:
Tema 1: Texunueckass MUKpPOOHO0JI0THS, IPEIMET, 32/1a4H 1 NEePCIeKTHBbI
Bonpocs! u1st moAroToBKH:
HcTopust pa3BUTHS TEXHUYECKOH MUKPOOHOJIOTHH.
Mukpoopranu3Mbl, UCIOJIb3yeMbI€ B MUKPOOHOIOTHUECKON MPOMBIIUIEHHOCTH.
OCHOBHBIE OTPACIH MUKPOOHOIOIMYECKON MPOMBIIIICHHOCTH.
HoBrble HampaBiieHHs] B COBPEMEHHOW TEXHUUECKOW MUKPOOHOJIOTHH.
Bunpl ceipbs.
. Ucnonb3oBaHne MeTo10B OMOMHKEHEPUH
TeMa 2: O0mme 3aKOHOMEPHOCTH KU3HEACATEJIbHOCTH MUKPOOPraHN3MOB
Bonpocs! 1u1st moAroToBKH:
OO1m1ast XxapaKTepUCTHKAa MUKPOOPTaHU3MOB.
Mopdomoruueckue ocooeHHOCTH: (opMa, pa3Mephl, CTPOCHHE KJIETOK; XUMHUYECKU COCTAB.
OOMeH BelecTB U MUTaHWE MUKPOOPTaHU3MOB.
Bnusinue BHemHeN cpebl Ha )KU3HEACSTETbHOCTh MUKPOOPTaHU3MOB.
. @uznueckue, XUMUYECKHe U Ononornueckre pakTopsl BO3IECHCTBHS HA MPOIYLIEHTOB.
TeMa 3: OcHOBBI MUKPOOHOJIOTMYECKOT0 MMPOU3BOACTBA
Bomnpocs! 1t HOAroTOBKU:
1. [MuTaTenbHble cpenbl s KyIbTUBUPOBAHUSI MUKPOOPTaHU3MOB. COCTaB MUTATEIbHBIX CpPE.
2. IloBepxHOCTHOE, TITYOMHHOE, IEPUOIUUECKOE, HETIPEPHIBHOE KYJIHTUBUPOBAHUE.
3. Knaccuduxkaius cucTeM HEpepbIBHOTO KYIbTUBUPOBAHUSI.
4. Konu4ecTBEHHbIE  XapaKTEPUCTHUKUM pocTa M MNPOAYKTUBHOCTH. CKOpoCTh  pocTa.
DKoHOMHYECKUH KOA(PHUITMEHT WiH BhIX01 Omomacchl. Merabomnueckuii KO3 HUIHEHT.
5. CyOcTpaTHasi KOHCTaHTa WM KOHCTaHTa HacklleHus. KoncTtanta HHrHOMpoBaHUsL.
6. YrpapisieMoe KyJIbTUBHPOBAaHUE MUKPOOPTaHU3MOB.
Tema 4: TunoBasi TeXHOJIOTHYECKAsl CXeMa MUKPOOH0J10TMYeCKOro NMPOU3BOCTBA
Bonpocs! u1st moAroToBKH:
1. Cragus nomay4yeHus IOCEBHOTO MaTepuaa.
2. Cranust npuroTOBJICHUS MUTATEIBHBIX CPE/I.
3. Cragus OYMCTKH U CTEPWIN3ALNMN BO3oyXa.
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Cragust hepMeHTaInn.

Cragust KOHIIECHTPUPOBAHUS U OTJEJIEHUS OOMACCHI.

Cranus BbIIEIEHUS ETEBBIX TPOAYKTOB MUKPOOHOIOTMYECKOTO CHHTE3A.

Ctagust OYUCTKU CTOYHBIX BOJ M Ta30BbIX BEIOPOCOB.

O6opynoBaHre MUKPOOHOIOTHYECKUX TIPOU3BOICTB.

. MMOOUITM30BaHHBIE CUCTEMBI

TeMa 5: MuxkpoOuojornyeckue NMpoU3BOACTBA, OCHOBAHHBbIC HAa IOJYYCHHH MUKPOOHOMH
OmoMacchl

Bompocs! 1t moAroTOBKHU:

1. IIpon3BOICTBO KOPMOBBIX OEITKOBBIX MTPOTYKTOB.

2. Teopernueckue M MPaKTHUYECKUE OCHOBBI MUKPOOHUOIOTHYECKOTO MOTY4YEeHUS! OaKTepHaIbHBIX

yIOOpeHMIA.

[Ipou3BoacTBO BakuMH, OaKTEpUO(aroB U METUIIMHCKHUX IPENapaToB.

baktepuanibHbIe CpeICcTBA 3aIIUTHI PACTEHUM.

Hcnonp30BaHne MUKPOOPTaHU3MOB IIPH MTOJIYYEHHUH TOILIUB.

. MuUKpOOprann3mMel B METALITYPIUH.

TeMa 6: IlpoayKThl :KH3HeIesiTeIbHOCTH MHUKPOOPraHM3MOB H HX HPOMBINLNICHHOE
NnoJIyyeHue

Bomnpocs! 1t oAroTOBKU:

OcCHOBBI MUKPOOHOJIOTUYECKOTO MOTYYESHHS] TUTHI0B

OCHOBBI MUKPOOHOJIOIMYECKOTO TOTY4YEHHUS HYKJICOTHI0B

OcHOBBI MUKPOOHOJIOTUYECKOTO MOTYUYESHHS MTOIHCAXapUI0B

OCHOBBI MUKPOOHOIIOTUYECKOTO MOTYICHHS JEPMEHTOB

OcHOBBI MUKPOOHOJIOTHYECKOTO MOTYYEHHS] BATAMHHOB,

OCHOBBI MUKPOOHOJIOTMYECKOTO TIOTYYE€HUSI aMUHOKHUCIIOT

OcHOBBI MUKPOOHOJIOTUYECKOTO MOTYYEHHS] aHTUOMOTHUKOB

Tema 7: OTpacju NPpOMBIIICHHOCTH, BKJIIOYAKIIHEe MAKPOOHOJI0THYeCKHe POLecChl

Bormpocs! [u1s1 OArOTOBKHU:

CrniuproBoe O6poxenue. [lonyueHue STHIOBOTO CIIUPTA.

Bunonenue.

[IuBoBapeHnue.

XneboneueHue.

[Ipon3B0oCTBO KUCIOMOJIOUHBIX IPOAYKTOB.

buonornueckoe KOHCEpBUPOBAHUE.

Teopernueckue 1 MPaKTUYECKHE OCHOBBI MUKPOOHOJIIOTHYECKOTO MOIy4EHHs paCTBOPUTEIICH.

Teopernueckre U MPaKTUYECKUE OCHOBBI MHUKPOOMOJIIOTUYECKOTO MOMYyYEHUS! OpraHMYeCKUX

KHCJIOT.

[IpuMeHeHHe MUKpPOOPTaHU3MOB, CHOCOOHBIX K JECTPYKIUU TNECTULUIOB, TepOUIUAOB,

YIAJIEHUIO TSHKEIIBIX METAIIIOB.

10.  IIpuMeHeHHEe MUKpPOOPraHU3MOB JJI O3J0POBJICHMS ITOYBBI, MPECHBIX BOJ M OKEAHOB U
OXpPaHBI UX OT 3arpA3HEHUH MPOMBIIUIEHHBIMU M OBITOBBIMH OTXOJIAMH.

Kpurepum oueHkun

Onenka «OTIMYHO» / «3auTeHO». OTBETHl HAa IOCTAaBJIEHHBIC BOMPOCHI M3JIAraioTcs JIOTHYHO,

MOCNIEZI0BAaTeIbHO M HE TpeOyIOT [OMOJHUTENbHBIX mnosicHeHuil. I[lomHo packpbiBatoTcs

NPUYHHHO-CJICICTBEHHBIE CBS3M MEXY SIBICHUSAMH U COOBITUSAMHU. [lenaioTcsi 000CHOBaHHBIE

BBIBOIBI. COOIOIAIOTCS HOPMBI JTUTEPATYPHOU pedu

Onenka «xopomo» / «3aureHo». OTBeTbl Ha IOCTAaBJICHHBIE BOMPOCHI H3JIAraloTCs

CHUCTEMAaTU3UPOBAHO U MOCIEAOBATENbHO. Marepuan wu3maraeTcsi YBEPEHHO. PackphITsl

IPUYHHHO-CJIEICTBEHHBIE CBSI3U MEXIY SBJICHUAMHU U COOBITHSMHU. JleMOHCTpUpyeTcs yMeHHE

AQHAJIM3UPOBAaTh MaTepuana, OJHAKO HE BCE BBIBOJABI HOCAT AapryMEHTHUPOBAHHBIA U

JoKa3aTenbHbIi xapakTep. CoOII01al0TCsl HOPMBI JIUTEPATYPHON PEUH.
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OreHka «yIOBIETBOPUTEIBHO» / «3auTeHOY. [0MyCKaloTCs HApYIICHHs B MTOCIEA0BATEILHOCTH
n3okeHusl. HemosiHO pacKphIBalOTCS MPUYMHHO-CIICICTBEHHBIE CBSA3M MEXAY SBICHHUSAMU H
coObITHsIMH. J[eMOHCTPUPYIOTCS TIOBEPXHOCTHBIE 3HAHUS BOMPOCA, C TPYIAOM PEIIAIOTCS
KOHKpETHbIE 3anaud. MMeroTcs 3arpyaHeHUsl ¢ BbIBOJAMH. JlOMyCKaroTCs HapylIEHUs HOPM
JIUTEPATYpPHOU peyH.

OlneHKa «HEYIOBIETBOPUTEIBHOY» / «HE 3a4TeHO». Marepuan u3naraercs HEmoclea0BaTeIbHO,
COMBYMBO, HE TPEICTABISCT OINpPENCICHHOW CHUCTEMBbl 3HAaHUM 1O [uciuiuimee. He
PACKpBIBAIOTCS TIPUYMHHO-CJICACTBEHHBIC CBSI3M MEXAY SBJICHHSAMH W coObITUsMH. He
NpOBOJUTCA aHanu3. BbIBOAbl OTCYTCTBYIOT. OTBETHl Ha JIOMOJHHUTENbHBIE BOIMPOCHI
OTCYTCTBYIOT. IMEIOTCSl 3aMeTHBIE HAPYIICHHUSI HOPM JINTEPATYPHOU PEUH.

Bomnpocskl K KOJJIOKBUYyMaM

KoanokBuym 1. Tema: OcHOBBI KyJIbTUBHPOBAHMS

Bonpocs! 1 MucbMEHHOTO OTBETa:

OO01m1ast XxapaKTepUCTHKA MUKPOOPTaHU3MOB.

Mopdomornueckune ocooeHHOCTH: (popMa, pa3Mephl, CTPOCHHE KIETOK; XUMHUYECKU COCTAB.
OOMeH BeecTB U MUTAHUE MUKPOOPTaHU3MOB.

BnusHue BHeEmHENW cpenbl Ha KU3HEICATENBHOCTh MUKPOOpraHu3mMoB. dusnueckue,
XUMUYECKHE U OMOoJIorHIecKue haKTOPhI

KonnoksBuym 2. Tema: OcHOBHBIE 3Tanlbl MUKPOOHOJIOTHY€CKOT0 IPOU3BOACTBA
Bonpocs! 1151 TMCbMEHHOTO OTBETA:!

[TutaTenbHble cpenbl 11 KyIbTUBUPOBAHUSI MUKPOOPTaHU3MOB.

CocraB nUTaTEIbHBIX CPE.

[TpuHIUIBI COCTABICHUS MUTATEIBHBIX CPEI.

MeTob! KyIbTUBUPOBAHUS MUKPOOPTaHU3MOB.

VYmpasnsemoe KyJIbTUBUPOBAHHE MUKPOOPTaHU3MOB.

ObopynoBaHre MUKPOOHOJIOTUYECKUX POU3BOICTB

MeTo/b1 TOJTydeHus: TOCEBHOIO MaTepuasa.

CniocoObl ¥ METO/IbI MPUTOTOBIICHUSI MTUTATENBHBIX CPE/I.

9. OuucTKa U CTEpUIN3ALNU BO3/yXa Ha IPOU3BOJICTBE.

10.  IIpomecce pepmeHTAITIH.
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11. CriocoObl KOHIIEHTPUPOBAHUS U OT/ICIICHUST OMOMACCHI.

12. MeTob! BbIICTICHUS LIENIEBBIX MPOTYKTOB MUKPOOHOIIOTHYECKOTO CHHTE3A.

13. [TpuHIKIIBI OYMCTKY CTOYHBIX BOJ] M Ta30BBIX BHIOPOCOB.

KomnokBuym 3. Tema: TumoBas TexHOJOrM4Yeckass cxeMa MHKPOOMOJIOrHYECKOrO
NMPOM3BO/JCTBA

Bormnpocs! 1151 TMCBMEHHOTO OTBETA:!

1. IIpousBocTBa, OCHOBaHHBIC HA MOTYYEHUHU MUKPOOHOW OMOMACCHI.

2. IIpon3BOCTBO BHYTPUKIETOYHBIX META0OIHUTOB.

3. IIpou3BOCTBO BHEKJIETOYHBIX METAOOIUTOB.

KoanokBuym 4. Tema: MukpoOuosiornuyeckue nmpou3BoJACTBAa, OCHOBAHHbIE HA MOJyYeHUH
MHKPOOHOIT OMOMacChl

Bonpocs! 1 MiCbMEHHOTO OTBETa:

1. ITpou3BOACTBO U MPUMEHEHHE KOMOBOTO OelKa,

2. TIpou3BoICTBO M IPUMEHEHUE OHOTIpPENapaToB JIsl 3allIUTHI PACTCHUM

3. IIpou3BOACTBO U MPUMEHEHHE OHOMPEnapaToB I ITUIEBOICTBA

4. TIpou3BOACTBO M MPUMEHEHHE OMONPENapaToB sl >KUBOTHOBOICTBA

KouanokBuym 5. Tema: MukpoOuosiornuyeckue npou3BoJACTBAa, OCHOBAHHbIE HA MOJyYeHUH
MHKPOOHOIT OMOMacChl



Bonpocs! 1151 1MCbMEHHOTO OTBETA:!

1. IIpousBocTBO OMOMpENapaToB JIsi OYHCTKH BOJIBI

2. Ilpou3BoJCTBO OHOMpPENnapaToOB sl OYMCTKU MOYBBI

3. MukpoOHOJIIOTHYeCKOE MPOU3BOICTBO BAKITMH

4. TIpon3BOACTBO MUKPOOHOJIOTHYECKUX YAOOpEHUH

KonnokBuym 6. Tema: MukpoOmnosornyeckue nNpou3BoACTBa, OCHOBAHHbIC HA NOJYYCHUHU
MHUKPOOHOI1 OMOMacChl

Bonpocs! 1151 1MCbMEHHOTO OTBETA:!

1. IIpou3BoCcTBO IpenapaToB I MEPEPadOTKH OTXOI0B

2. buonpenapatTsl A1 OUUCTKHA CTOYHBIX BOJ.

KonnokBuym 7. Tema: IIpoaykThl :Ku3HenesiTeIbHOCTH MHKPOOPraHM3MOB M HX
NPOMBINLIEHHOE NOJIy4eHH e

Bonpocs! 1151 NTMCbMEHHOTO OTBETA:!

1. Teopernueckue U NpakTUYECKUE CIIOCOOBI MUKPOOHOIOTNYECKOT O MOIY4EHUS JIUIIHIOB

2. Teopernueckue U NPaKTUYECKUE CIIOCOOBI MUKPOOHOIOTHYECKOTO MOTYUYEHUS HYKICOTH IOB

3. Teopernueckue 1 MpakTUYECKUE CIOCOOBI MUKPOOHOIOTHYECKOT0 MOIYYEHUsI OPraHUYECKUX
KHCIIOT

KomnokBuym 8. Tema: IIpoaykrhl :KU3HeAeATEIbHOCTH MHKPOOPraHU3MOB H HMX
NPOMBINLTICHHOE NOJyYeHHe

Bonpocs! 11 MICEMEHHOTO OTBETA:

1. TeopeTnueckue W NPaKTHUECKUE CHOCOOBI MHKPOOHMOJIIOTHYECKOTO MOJIY4YeHUs OEIKOBBIX
IIpenapaToB

2. Teopernueckue U  TPAKTUYECKHE  CIIOCOOBI ~ MHUKPOOMOJOTHYECKOTO  MOJYYECHHUS
II0JINCAaXapUI0B

3. Teopernueckue U NPaKTUIECKHUE CIIOCOOBI MUKPOOHOJIIOTHYECKOTO MOIy4eHUs! JepMEHTOB

KoanokBuym 9. Tema: IIpoaykrThl :KU3HEAEATEIbHOCTH MHKPOOPraHU3MOB H HMX
NPOMBINLTICHHOE NOJy4eHHe

Bonpocs! 111 MICEMEHHOTO OTBETA:

1. TeopeTnueckue U NPaKTUIECKUE CIIOCOOBI MUKPOOMOIOTHYECKOTO MTOTYUYEHUSI BATAMUHOB

2. Teopernueckue U MPaKTUYECKHE CLIOCOOBI MUKPOOHOIOTUYECKOTO TOTYYE€HUSI aMUHOKHUCIIOT

3. TeopeTrnueckue U NPaKTUIECKUE CIIOCOOBI MUKPOOHOIOTHYECKOTO MOTY4YE€HUSI TOPMOHOB

4. Teoperndeckue M MPaKTUUECKUE CIIOCOOBI MUKPOOHOIOIMUECKOTO MOIYy4eHUs] aHTUOMOTHKOB

KonnokBuym 10. Tema: Otpacan NPOMBILIIEHHOCTH, BKJIIOYaKOLIHE
MHKPOOHO0JI0THYeCKHe PO ECChI

Bonpocs! 1151 NTMCbMEHHOTO OTBETA:!

CrniuproBoe OpoxeHue. MUKpOOpraHu3Mbl, XUMHU3M, BUIIBI ChIPbS.

[lonyuenune aTunoBoro cnupra. OCHOBHBIE UCTOYHUKHU CBIPBSI.

Bunonenue. Pacer mposxokeit, XuMu3M, TpEOOBAHHS K CHIPHIO.

[MuBoBapenue. TexHOIOTHSA, MUKPOOPTaHU3MBI, CyOCTPATHI.

. Xneboneuenue. J{pox:Ku U MOJIOYHOKHUCIIBIE MUKPOOPTaHU3MBI U X POJIb B XJI€0ONEYEHUH.

KonnoxkBuym 11. Tema: Otpacian NPOMBIIIIEHHOCTH, BKJIIOYaKOLIHeE
MHKPOOHO0JI0THYeCKHe PO ECChI

Bonpocs! 1151 1MCbMEHHOTO OTBETA:!

[Tpon3BOACTBO KHUCIOMOJIOYHBIX IIPOAYKTOB.

buonorunueckoe KOHCEPBUPOBAHUE.

[Tpon3BOACTBO KBAIlIEHBIX OBOIIEH, CHUJIOCA.

Teopernueckue 1 MPaKTUYECKHE OCHOBBI MUKPOOHOJIIOTHYECKOTO MOIY4YEHHS paCTBOPUTEIIEH.

. Mukpobunonorudeckas TpaHCQOpMALIU Pa3IUUHBIX COCIUHEHHH.

KonnokBuym 12. Tema: Otpacan NPOMBILIIEHHOCTH, BKJIIOYaKOLIHE
MHKPOOHO0JI0THYeCKHE IPOLECCHI

Bonpocs! 1151 TMCbMEHHOTO OTBETA:!

1. Wcnonp30BaHNE MUKPOOPTAaHU3MOB MpH 100bIYe HE(YTHU U YIIIA.

Nk W=

Nk W=



2. IlpuMeHeHHe MHKpPOOPTaHU3MOB, CIIOCOOHBIX K JAECTPYKIMHM MECTULUAOB, TepOHINIOB,
YAAJIEHUIO TSKENBIX METAIIIIOB.

3. IlpuMeHeHne MMKPOOPraHM3MOB [UIsl O3JOPOBJIEHUS IOYBBI, IPECHBIX BOJ OKEaHOB, U
OXPaHBbl UX OT 3arpsA3HEHUI IPOMBIIIUIEHHBIMU U OBITOBBIMHM OTXOJIaMH

Kputepuu onieHKH KOJJIOKBHYMA:

- OIICHKa «OTJIMYHO» BBICTABISETCS, €CIM CTYASHT JEMOHCTPUPYET BCECTOPOHHEE,
CUCTEeMAaTHYECKOE U ITyOOKOE 3HaHWE MaTepHalia, YMCHHE CBOOOIHO BBIOHATH MPAKTHUCCKHE
3adaHUus yMeeT CBO60,Z[HO JJOI'MYCCKU, aprMeHTI/IpOBaHHO, YCTKO U CKATO Hu3Jiaratb OTBCTHI Ha
BOTIPOCHI C MCITOIh30BAaHUEM HAYIHON TEPMUHOJIOTHH;

- OLIEHKAa «XOpPOIIO» BBICTABISAETCS, €CIH CTYACHT MPOJEMOHCTPUPOBAT XOPOIIHE
CUCTEeMAaTUYECKUE 3HAHHS MaTepuaia, OTBETHl COJIEPKAT HEKOTOPYI0 HETOYHOCTh WU HE
OTJIMYAIOTCS TOJTHOTON M3JI0KEHUS,

- OICHKa ((YI[OBJIGTBOPI/ITGJIBHO» BBICTaBIACTCA, €CJIU CTyI[eHT a€T HCIIOJIHBIC OTBCTHI
Ha BOIPOCHI, IOMYCKAaeT HETOYHOCTH B (DOPMYIIUPOBKAX;

- OIICHKa «Hey,Z[OB.HeTBOpI/ITe.HBHO» BBICTABIACTCA, C€CIIU CTy,Z[eHT HE IMOATOTOBUJIICA, HE
OTBETHJI Ha BOIIPOCHI MJIM OTBETHJI HEMPABHIIBHO; ITOKA3aJl CJIa0ble 3HAHUS U JIONYCTUJ TPyObIe
OIINOKHU

OHGHO‘IHBIG cpeacrBa i HWHBAJIMAOB W JIUMI[ C OrPaHUYCHHBIMU BO3MOXHOCTSAMU
3JI0POBbSI BEIOUPAIOTCS C YUETOM UX WHAWBUIYAITBHBIX TICUX0()U3NIECKIX OCOOCHHOCTEH.

— Hpu HGOGXOI[I/IMOCTI/I HHBaJIWJaM MW JiMaM ¢ OrpaHHYCHHBIMHU BO3MOXHOCTAMU
3JI0POBBS ITPEIOCTABIISICTCS TOTIOIHUTEIILHOE BPEMsI ISl TIOATOTOBKU OTBETA;

— IIpU TPOBEJICHUH NPOLEAYPHI OLICHUBAHUS PE3yIbTaTOB O0YyUCHHsI MHBAINIOB M JIULL C
OTPaHUYCHHBIMH BO3MOXXHOCTSIMH 30POBBSI IIPEAYCMATPUBACTCSI UCTIOIH30BAHNE TEXHUYECKUX
CpCacCTB, HGO6XOI[I/IMBIX UM B CBA3HU C UX NHAUBUAYAJIbHBIMU OCOGGHHOCT}IMI/I;

— TIpY HEOOXOAUMOCTH ISl 00YYAIOIINXCSI C OTPAHMYCHHBIMHA BO3MOXKHOCTSIMHU 3/T0OPOBbSI
U HWHBAJIKWIOB Hponcaypa OLCHUBAHHUA PC3YJIbTATOB 06yLIeHI/I$I II0 AUCHUIIIIMHE MOXKET
IIPOBOJUTHCS B HECKOJIBKO ATAITOB.

[Ipouenypa oleHUBaHUs PE3yabTATOB OOYYCHHS] MHBAIUIOB U JIMI] C OTPAaHUYCHHBIMH
BO3MOXHOCTSIMH  3JIOPOBbsSI 10 JUCHUIUIMHE (MOIYJIO) TPEIyCMAaTPUBACT TIPEIOCTABICHHE
uHpopMmanuu B (opMax, aganTUPOBAHHBIX K OrPAaHUUYEHHUSIM HMX 370POBbS U BOCIPHUATHA
nHpopmanuu:

JUist un ¢ HapyLEHUsAMU 3pEHUS:

— B TIeYaTHOM popMe YBETUICHHBIM MIPUPTOM,

— B popMe IEKTPOHHOTO TIOKYMEHTA,

JUiist TUT ¢ HApYIIESHUSIMH CITyXa:

— B [1e4aTHOM (opme,

— B (hopMe 3IIEKTPOHHOTO TOKYMEHTA.

I[J'DI JIAI ¢ HAPYUICHUAMU ONIOPHO-ABUT'ATCIIBHOIO aIrlrapara:

— B IIeYaTHOM ¢opme,

— B popMe IEKTPOHHOTO TIOKYMEHTA,

JIaHHBII TIEpeYeHb MOXET OBITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
00yJaromuxcs.

4.2 ®oH OLIEHOYHBIX CPEICTB sl MPOBEACHUS MPOMEKYTOUYHOM aTTeCTalluM.
Bomnpocskl 1J151 IOATOTOBKH K 3K3aMeHY
1. Hcropus pa3BUTHS TEXHUYECKON MUKPOOHOJIOTHH.

2. MuKpOoOpraHu3Mbl, UCTIOJIb3yeMble B MUKPOOHNOIOTHUECKOW MPOMBIIIIICHHOCTH.
3. OcHOBHBIE OTpaACIF MUKPOOHOJIOTHUYECKON TPOMBIITUICHHOCTH



AN

7.

COCTaB.

8.
9.
10.
11.
cpex.
12.

HoBble HanpaBieHNUs B COBPEMEHHOM TEXHUYECKOH MUKPOOHOJIOTHH.
HoBbie BubI CIpHSI.
OO1m1ast XapaKTepUCTHKA MUKPOOPTaHU3MOB.

Mopdonoruueckne 0COOCHHOCTH: (opMma, pa3Mepbl, CTPOCHUE KIIETOK, XUMHUYECKHA

OOMeH BelecTB U MUTaHUE MUKPOOPTaHU3MOB.
BinsiHue BHENIHEN cpeibl Ha )KU3HEACATENBHOCTh MUKPOOPTaHU3MOB.

duznyeckue, XuMUUecKre U oroaoruuecke Gpaktopsl. X BIusHUE Ha POIYILIEHTA.
[TutaTenbHbIe cpeabl ISl KyIbTUBUPOBAHUS MHUKpOOpraHu3mMoB. CocTaB MUTATEIbHBIX

Metonbl  KyJIbTUBUPOBAaHUS  MHUKPOOPraHU3MOB. [loBEpXHOCTHBIN,

NIEPUOIUYECKUM, HEIPEPBIBHBIMN.
13. YcioBust HempepbIBHOTO KylbTUBUpOBaHMs. Kiaccupukamuss cUCTEM HENpPepbIBHOTO
KYJIbTUBUPOBaHHUS.
KonnuecTBeHHBIE XapakTEPUCTUKM poOcTa U MPOAYKTHMBHOCTU. CKOpPOCTH pOCTAa.
OKoHOMUYECKUH K03(ppuuimeHT nim Beixo Onomaccsl. Merabonndyeckuii Ko3pPUIneHT.
15. KonuvecTBeHHBIE XapaKTEPUCTUKH pocTa U MPOayKTUBHOCTH. CyOCTpaTHasi KOHCTaHTa
WIN KOHCTaHTa HachleHus. Koncranra mHruOnpoBaHusl.

14.

16.
17.

18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

VYnpasisieMoe KyIbTHBUPOBAaHHUE MUKPOOPTaHU3MOB.

Craaus OMy4YeHHUs TOCEBHOTO MaTepHala.

Craaus NpUroTOBICHHS MUTATEIBHBIX CPE.

Crasust OYUCTKH U CTEPIITU3AINH BO3IyXa.

Cragus ¢pepMeHTaIuu.

Craiust KOHIIGHTPUPOBAHUS M OT/ICIICHUS] OMOMACCHI.

Cranus BbIJICIIEHUS LIETEBBIX TPOAYKTOB MUKPOOHOIOTHUECKOTO CHHTE3A.
Crasust OYUCTKH CTOYHBIX BOJI ¥ Ta30BBIX BEIOPOCOB.

O6opynoBanre MUKPOOHOIOTHYECKUX TIPOU3BOCTB.
NMMOOHITN30BaHHBIE CHCTEMBI

ITpon3BocTBa, OCHOBAaHHBIE HA MOJTYYEHUH MUKPOOHON OHOMACCHI.
[Tpon3BOICTBO BHYTPHKIETOYHBIX META0OIUTOB.

[Tpon3BOACTBO BHEKJIETOUHBIX METAOOIHUTOB.

[Tpon3BOICTBO KOPMOBBIX OCIKOBBIX MPOTYKTOB.

Teopernueckue ¥ MPAaKTHUYECKHE OCHOBBI  MHUKPOOHMOIOTHYECKOTO

OakTepuaIbHBIX YIOOPECHHUIA.

31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

41.

[Tpon3BoaCTBO BakLMH, OaKTepuo(aroB 1 METUIIMHCKUX MPETIapaToB.
bakrepuanbHbie CpecTBa 3alUTHI PACTEHUMN.

Hcnons30Banre MUKPOOPTaHU3MOB IIPU IIOJIy4€HUH TOILIUB.
MukpoopraHu3Mbl B METaJUTYpTUH.

[Tpon3BoacTBO U MpUMEeHEHUE KOMOBOTO Oeska. Coipbe. [IpoyneHTsI.
[Ipon3BoaCTBO U MPUMEHEHHE OHOIIPEenapaToB ISl 3aIlUThl PACTEHU

TTyOWHHBIH,

MOJIYyYCHHA

ITpon3BoACTBO M MPUMEHEHUE OMOTIPENapaToB Il ITUIIEBOACTBA U )KUBOTHOBO/ICTBA.

[Tpon3BOCTBO MUKPOOHOIOTUUECKHUX YIAOOPCHHI.

[Tpon3BoACTBO MpenapaToB I NepepadOoTKU OTXOJJ0B U OYMCTKU CTOYHBIX BOJ
Teoperndeckne U MPAKTUYECKHE OCHOBBI MUKPOOHMOJIOTHUECKOTO MOTYYEHHS JINIHJIOB.
Coipbe. IIpoaynieHTsI.

Teopetnueckue U  MNPAKTUYECKHE OCHOBBI ~ MHUKPOOHOJIOTHYECKOIO

nonucaxapuaos. Ceipbe. [IpoayieHTsI.

42.

Teopetnueckue U  NPAKTUYECKHE OCHOBBI ~ MHUKPOOHOJIOTHYECKOIO

dbepmenToB. Ceipre. [IpoayreHTHI.
43. TeopeTHyecKUe U MPAKTHYSCKHE OCHOBBI MUKPOOHOIIOTHYECKOTO TIOTyUSHHSI BATAMUHOB
u ropmoHOB. Chipbe. [IpoayiieHThI.

IMOJIYYCHHA

IMOJIYYCHHA



44. TeopernyeckMe W  TNPAKTUYECKHE OCHOBBI ~ MHMKPOOMOJIOTHYECKOTO  IMOTYyYCHHS
aMUHOKHUCIIOT. Coipbe. [IpoaynieHThI.

45. Teopernyeckue W  NPAKTUYECKHE OCHOBBI  MHKPOOHOJIOTHYECKOTO  IMOTYyYCHHS
aHTHOMOTHKOB. Chiphe. [IpoayneHTs

46. CnuproBoe Opoxxenue. [Tomydenue 3TUIOBOTO CrIUpTA.

47. Bunonenue. [luBoBapenue. XnaeborneueHue.

48. IIpon3BOACTBO KMCIOMOJIOYHBIX POAYKTOB.

49. buonorndeckoe KOHCEpBUpPOBaHUE. [[pOM3BOACTBO KBAlIEHBIX OBOIIIEH, CHIIOCA.

50. Muxkpobuonornueckas TpaHcpopmanusi.

51. Teopernyeckue ©  TPAKTUYECKHE OCHOBBI ~ MHKPOOHMOJIOTHYECKOTO  IMOJTyYEHUS
opraHuueckux KucioT. Ceipbe. [IpoynieHTs

52. HWcnonp3oBaHWe MUKPOOPTAHU3MOB TIPH T0OBIYE HEDTH U yIJIS.

53. IlonyyeHue MITaMMOB MHKPOOPTaHU3MOB, CIIOCOOHBIX K JECTPYKIUH CTOMKHX
MIPOMEKYTOUHBIX TPOAYKTOB PA3I0KEHHS MIECTULIUAOB U TepOULINIOB

54. Tlomy4yeHue ITaAMMOB MUKPOOPIaHU3MOB, CIOCOOHBIX K YAAJICHUIO TSKEIBIX METAJIJIOB.

55. IlpumeHeHne MUKpOOPTraHU3MOB I 03J0POBJICHUS [TOYBBI, IPECHBIX BOJ U OKEAHOB

56. IlpumeHeHHME MHMKPOOPraHM3MOB JJIsi OXpaHbl IIOYBBI, NPECHBIX BOJ U OKEAHOB OT
3arpsi3HEHUI POMBIIIIEHHBIMU U OBITOBBIMU OTXOJaMH

Kpurepun onieHkn sK3aMeHa:

- OLIEHKa «OTJIMYHO» BBICTABISETCSA, €CIM CTYACHT YCBOWJI OCHOBHYIO M 3HAaKOM C
JOIOJIHUTEIIBHOM ~ JIMTEpaTypou, PEKOMEHI0BaHHOU IIpOrpaMMoi; JEMOHCTPUPYET
BCECTOPOHHEE, CUCTEMaTH4eCKOe U INIyOOKOe 3HaHME INPOrpaMMHOIO Marepuana, yMEHHE
CBOOOJHO  BBIMOJIHATH  NPAKTUYECKHE  3a7aHus.  TpeOyemble  OOLIEKYJIbTYpPHBIE U
npoeCCHOHAIBHBIC ~ KOMIIETCHIIMH  C(HOPMHUPOBAHBI,  yMEeT  CBOOOJHO  JIOTMYECKH,
apryMEHTHPOBAHHO, YETKO U CXKATO M3J1araTh OTBETHI HAa BOMPOCHI C MCIIOIB30BAaHHEM HAay4YHOU
TE€PMUHOJIOTHH;

- OIICHKa «XOpOILIO)» BBICTABISETCS, €CIM CTYAEHT MPOJEMOHCTPUPOBAI XOPOIINE
CHUCTEMaTHUYECKHE 3HaHMs MaTepuaja, OTBEThl COJEpXKAaT HEKOTOPYIHO HETOYHOCTb WM HE
OTJIMYAIOTCS TOJIHOTOM M3JIOKEHHSI;, CTYJACHT 3aTPYIHSETCS B BBIABICHHM CBS3HM H3JIaracMoro
MatepHaia ¢ ApyruMHy pasaeaaMy IporpaMMsl;

- OLIEHKA «YJOBJETBOPUTEIBHO» BBICTABISICTCS, €CIIHM CTYIEHT JAeT HEMOJHbIE OTBETHI
Ha BOIIPOCH! 3K3aMEHALIMOHHOTO Ouiera, He CMOI' 0OOOCHOBAaHHO OTBETUTh Ha JONOJHUTEIbHbIE
BOIIPOCHI, JOMYCKAaET HETOYHOCTH B (POPMYyITUpPOBKax;

- OLIEHKa «HEYJIOBJIETBOPHUTEIbHO» BBICTABIISAETCS, €CJIM CTYAEHT HE MOATOTOBWICA K
9K3aMEeHY, HE OTBETHJI Ha BOIIPOCHI HJIM OTBETWUJ HENPABUIBbHO; IMOKa3ayl cllabble 3HAHUS H
JIONYCTUJI TPYyOble OLIMOKH; OLIEHKA «HEYAOBJIETBOPUTEIBLHO» BBICTABISIETCS, €CIIU CTYIEHT
MIOJIOXKHJT OUJIET M OCTaBUJI €ro Oe3 OTBeTa.

OueHouHble CpencTBa Uil MHBAJIWAOB U JIMI] C OTPAHUYECHHBIMH BO3MOXXHOCTSIMH
3JI0pPOBBSI BEIOUPAIOTCS C YUETOM MX MHAMBUAYAIbHBIX MCUXO()U3MUECKUX OCOOCHHOCTEMH.

— Tpu HEOOXOJUMOCTH WHBAIHIAM U JIMIAM C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMHU
310pPOBbS IPENOCTABISAETCS JOMOJHUTEIBHOE BPEMS IS TIOATOTOBKH OTBETA HA DK3aMEHE;

— P MPOBEICHUH MPOIETYPHI OIICHUBAHUSI PE3yJIbTATOB 00YUEHUs MHBAIHUIOB U JIUI C
OTPAaHUYEHHBIMU BO3MOYKHOCTSIMU 370POBBS MPEyCMATPUBAECTCS UCIIOIb30BAHNE TEXHUUYECKUX
CPEICTB, HEOOXOAMMBIX UM B CBSI3M C UX HHIWBUIYaTbHBIMA OCOOCHHOCTSMHU;

— IIpU HEOOXOAUMOCTH JJIsi 00YHAIOIIUXCS ¢ OTPAHUYEHHBIMH BO3MOKHOCTSMHU 370POBbSI
U UWHBAJUIOB IIpOlLleypa OILCHUBAHUS PE3YJIbTATOB OOYYEHHUS IO JUCIHUILUIMHE MOXKET
MIPOBOJIUTHCS B HECKOJIBKO 3TAIOB.

[Ipouenypa oleHUBaHUs PE3yabTATOB OOYYCHHS] MHBAIUIOB U JIMI] C OTPAaHUYCHHBIMH
BO3MOXXHOCTSIMU 3JI0POBbSl 10 JUCHHUIUIMHE (MOAYIIO) MpEeAycCMaTpHUBaeT MpeaoCTaBICHUE



uHpopmanuu B (opMax, aganTUPOBAHHBIX K OrPAaHUUYEHHUSIM HMX 370POBbS U BOCIPHUSATHA
uHpopMmanuu:

JUist L ¢ HapyLEHUsAMU 3PEHUS:

— B TIeYaTHOMW popMe YBETUUCHHBIM MIPUDTOM,

— B popMe IEKTPOHHOTO TIOKYMEHTA,

JUiist T ¢ HApYIISHUSIMH CITyXa:

— B I1e4aTHO (opme,

— B (hopMe 3IIEKTPOHHOTO TOKYMEHTA.

I[J'DI JIAI ¢ HAPYUICHUAMU ONIOPHO-ABUT'ATCIIBHOIO aIllapara:

— B TIeYaTHOM (opme,

— B popMe IEKTPOHHOTO TIOKYMEHTA,

JIaHHBII TIEpeYeHb MOXET OBITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
00yJaromuxcs.

5. IlepeyeHb OCHOBHON W JONMOJHHMTEJBHOH y4eOHOIH JMTepaTypbl, HEOOX0AMMOM
JUISL OCBOEHMSI M CHUIJIMHBI (MOAYJIs1).

5.1 OcHoBHasi TUTEpaTYpAa:
1. Texnuueckass MHUKpoOHoJoOrus: ydeOHO-Meroanuyeckoe mnocobue / I'.M. Illarunyposa, E.B.
[Tepymkuna, K.I'. HnmomurtoB; ®enepanbHOe areHTCTBO M0 oOpa3zoBanuio, ['OY BIIO
«Ka3aHckuil TOCYIapCTBEHHBIN TEXHOJIOIMYECKMH yHuUBepcuteT». - Kaszanb: M3marenscTBo
KHUTY, 2010. 122 C.; To xKe [Dm. pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&i1d=259051 .

2. Beenenue B 6morexnonoruto./Pen. A.W. Herpycos . M.Academia- 2014, 423 ¢

Jl51s ocBOGHMS AUCHMILTMHBI HHBAIUIAMH U JIUIIAMH C OTPAHUYEHHBIMUA BO3MOXKHOCTSMHU
3I0POBbSI MMEIOTCSI M3JaHHS B DIJIEKTPOHHOM BHJE B 3JEKTPOHHO-OMOIMOTEYHBIX CHCTEMaxX
«JTaab» n «Opaiity.

5.2 lonostHMTeILHASL JIATEPaTypa:

1. PoroB, Hocud AnekcangpoBuu. IlumeBas Ouortexnonorus [Tekcr]|: y4eOHHMK yis
cTyneHToB BY30B: [B 4 kH.]. KH. 1: OcHoBbl numeBoii 6uotexnonoruu / M. A. Poros, JI. B.
Antunosa, I'. I1. lllysaesa. - M.: KonocC, 2004. - 440 c.

2. llenkynoBC.H.I'enernueckas umxenepus / C.H. [lenkynoB. HoBocubupck: Cub. yHUB.
n31a-Bo, 2004. 496 c.

3. T'opnenko, B.A. Hayunbie ocHOBBI OMOTexXHOJIO0THH : yueOHOoe nocodue / B.A. T'opienko,
H.M. Kyry3oBa, C.K. Ilaryauna ; MuHucrtepcTBO 00pa3oBaHus W Hayku Poccuiickoi
Oeneparun, denepanbHOe TOCYAAPCTBEHHOE OIOKETHOE OOpa30BaTENbHOE YUPEKICHUE
BBICIIETO Mpo(deccCuoHaTbHOro 00pazoBaHus «MOCKOBCKUHN TEJaroru4ecKuidi TOCy1apCTBEHHBIN
yHuBepcuret». - M. : Ilpomereii, 2013. - Y. 1. Hanorexnonoruu B Ouosoruu. - 262 c. : i,
Ttabn., cxem. - ISBN 978-5-7042-2445-7 ; To xe [Dnektponnsii pecypc]. - URL:
https://biblioclub.ru/index.php?page=book&id=240486

4. TeopeTndeckue OCHOBBI OWOTEXHOJOTUM: YydeOHO-MeTonuueckoe mocooue / A.C.
Cupotkun, B.b. JXykoBa; ®enepanbHoe areHTCTBO 1o oOpasoBanuio, KaszaHckwuii
rOCyIapCTBEHHBIA TexXHoJornyeckuii yHusepcuteT. - Kazanb: KI'TY, 2010. - 87 c. To xe
[DnexTponHsIii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=270560

5.3. llepuoauyeckne u3IaHNUs:
| Ne ‘ Haspanue nznanus ‘ [leproau4no | 3a  Kakue Trofbl ‘ Mecto ‘



http://biblioclub.ru/index.php?page=book&id=259051

n/m CTh BBIXOJA | XpaHUTCH XpaHeH!
(B rOM) s
1 Muxkpobuosiorus 6 1944-2016 93
) 1956-1983,
2 Bectauk MI'Y. Cepusi: buonorus 4 1987-2016 g3
4 Knunanueckas u maboparopHast AuarHoctuka | 12 2001-2016 43
5 Muxkosorust 1 GUTONATOIOTUS 6 2001-2016 93
6 MUKpOOHOIOTHYECKUIA )KYpHA 6 1987-2016 93
7 MomnexynsapHas OHOJIOTHS 6 1978-2016 43
8 buorexnonorus 6 1996-2016 3
9 N3Bectust PAH Cepusi: buonornueckas 6 1936, 1944-2013 q/3
10 | IlpukmnagHast OMOXMMHUSI 1 MUKPOOHOJIOTHS 6 1968-2016 93
buonorus. PedeparuBnsrii KypHaJI.
11 BUHUTHU 1970-2013 3an PXK
6. Ilepeyenbr pecypcoB  HH(POPMANUOHHO-TEJIEKOMMYHUKANMOHHON  CeTH

«AHTepHET», HEOOXOAMMBIX /ISl OCBOCHHUS THCUUIIMHBI (MOIYJI).
1. www.kubsu.ru - opunmansusiii caiit Kybanckoro rocy1apcTBEHHOIO YHUBEPCUTETA;

2. http://www.biorosinfo.ru/ - odunmaneHbIi calT oOmecTBa OuorexHomoroB Poccuu

uMenu 10.A. OBuMHHUKOBA
3. http://www.cbio.ru/ - uarepaer-)xypHan "Kommepueckas 6noTexHomorus";

4. http://www.genetika.ru/journal/ - opunuanbHeIil caidT xypHana "buorexHonorus";

5. http://www.ibp-ran.ru/main.php - oduUIHaTBEHBI CaWT HMHCTHTYTAa OHOJOTHYECKOTO
MPUOOPOCTPOEHUS C OTBITHBIM TTponu3BoACTBOM PAH;

6. http://www.genetika.ru/ - odumuanpasiii cadt DI'YII TocymapcTBeHHBIH HaydHO-
UCCIIEIOBATEIILCKOTO HMHCTUTYTa TEHETHKH W CEJICKI[MH MPOMBIIIICHHBIX MHKPOOPTaHH3MOB
(Mocksa)

7. Dnexrponnas oubnumoreunas cucremMa eLIBRARY.RU (http://www.elibrary.ru)
8. DnexTponHas 6ubIHOTeUHas cuctemMa u3narenscTa "Jlanp" http://e.lanbook.com

7. MeToanuyeckne YKa3aHUsl JJIs1 00y4alOUIUXCA MO OCBOEHUIO JMCIUIIMHBI
(Mmoxyas).

Jlekumus:

Pabora Ha nekuuu SBISETCSI OUYEeHb BaKHBIM BUJOM CTYIACHUECKON NEATENbHOCTH ISl U3yUYEHUs
JTUCLUMIUIMHBL, T.K. Ha JIGKIMUA TPOMCXOJUT HE TOJBKO COOOILICHHE HOBBIX 3HAHUH, HO H
cucTeMarusanus U 0000IIeHHe HAKOIUICHHBIX 3HaHWM, GOpMHpOBaHNE HA WX OCHOBE MACWHBIX
B3IJIAJIOB, YOKACHUN, MHUPOBO33PEHUS, DPA3BUTHE IO3HABATEIBHBIX M MPOPECCHOHATBHBIX
uHTEepecoB. JIEKTOp OpHEHTHPYET CTYACHTOB B yueOHOM Martepuaie. Kparkue 3amvcu JeKIui
(KOHCIIEKTHPOBAHUE) TOMOTAET YCBOUTh MaTepUal.

Hanucanne KkoHCmekTa JIeKIM: KpaTKO, CXEMAaTU4YHO, TIOCIEeI0BaTENbHO (UKCHPOBATH
OCHOBHBIC TIOJIOXKEHHUS, BBIBOABI, (OPMYIHUPOBKH, OOOOILICHMS; MOMeYaTh Ba)KHBIE MBICIH,
BBIJIECTISATH KIIIOUYEBBIE CII0BA, TEPMUHBL. KOHCIEKT JTydllle MOApa3aeNiaTh Ha MyHKTHI, maparpagsl,
coOmoiasi KpacHylo CTpoky. I[IpuHIMIIUANBHBIE MeEcTa, OIpenaesieHus, (OpMyIbl clexyer
COMPOBOXKAATh 3aMEUAHUSIMU: «BAXKHO», «OCO00 BaXKHO», «XOPOLIO 3alIOMHUTHY» U T.N. WU
NOJYEepKUBaTh KpacHoW pyukoil. lLlerecooOpazHo pa3paboTarh COOCTBEHHYIO CHUMBOJHKY,
COKpAIIIEHUSI CJIOB, YTO IIO3BOJIUT CKOHIEHTPUPOBATh BHHMAaHHWE Ha BAaXXKHBIX CBEIACHMSIX.
[IpocnymuBanue U 3aMuUch JEKIIMA MOKHO ITPOU3BOAUTE IIPU MOMOIIM COBPEMEHHBIX YCTPOMCTB
(muxTodoH, HOYTOYK, HETOYK W T.m.). Paboras Hajg KOHCIEKTOM JICKIIMH, BCEraa CieayeT



http://www.kubsu.ru/
http://www.biorosinfo.ru/
http://www.cbio.ru/
http://www.genetika.ru/journal/
http://www.ibp-ran.ru/main.php
http://www.genetika.ru/
http://www.elibrary.ru/
http://e.lanbook.com/

UCIIONIb30BAaTh HE TOJBKO YYEOHHWK, HO H Ty JIUTEPaTypy, KOTOPYIO JIOIMOJHHUTEIHHO
PEKOMEHJIOBAJT  JIGKTOpP, B TOM 4YHCJIE€ TMEPUOJUYECKHE H3JaHUS COOTBETCTBYIONIIEH
HanpaBneHHOCTH. [lo pe3ynapTaram paboOThI C KOHCIEKTOM JIEKIIUW CJeIyeT O0O03HA4YUTh
BOIPOCHI, TEPMUHBI, MaT€pUAJ, KOTOPBIA BBI3BIBAET TPYJHOCTH, TOMETUTh U TOMBITATHCS HAUTH
OTBET B PEKOMEHAYyeMOW mmrTeparype. Ecmu caMocCTOsATenhbHO HE yHaeTcss pa3oOparhbcs B
MaTtepuaie, Heo0X0auMO CPOopMYITHPOBATh BOTIPOC U 33J1aTh MPENOAaBATEII0 Ha KOHCYJIbTAIIUH,
HA MPAKTUYECKOM 3aHITHH, Ha OOIIEHUU B KOHTAKTHBIE Yachl. JIEKIIMOHHBINA MaTepHal sBISETCS
0a30BbIM, C KOTOPOTO HEOOXOJMMO HadyaTh OCBOCHHUE COOTBETCTBYIOIIETO pa3jieia W TEMBI.
IImas moAroTOBKY K JICKITMU:

. 03HAKOMUTHCS C TEMOU JIEKLIUU

. 03HAKOMUTHCS C MPEATIOKEHHBIMHA BOIIPOCAMU
. M3YYUTh COOTBETCTBYIOIIMI MaTepuan

. 03HAKOMUTHCS C JTUTEPATYPOH 10 TEME

IIpakTnyeckue (ceMUHAPCKHE) 3aHATHS

B mporecce MOATOTOBKM K MPAKTUYECKOMY 3aHITHIO HEOOXOIUMO O3HAKOMHUTBCS C
paboyeil mporpaMMoill NHUCUUIUIMHBI, T€MaMU M IUJIaHAMH TPAKTUYECKUX (CEMHHApPCKUX)
3aHATHUH, yAenss 0co00e BHUMaHHE LESIM U 33Ja4aM, CTPYKTYPE U COACPKAHUIO TUCIUILIHHEI,
MIPOBECTH aHAJM3 OCHOBHOW y4e€OHOM JHUTEPATYphl, MOCIE Yero paboTaTh ¢ PEKOMEHJIOBAHHOU
JOTIOJIHUTEIIbHON JuTeparypor. IIpu yCTHOM BBICTYIJIEHMM IO KOHTPOJBHBIM BOIIPOCAM
CEMHHApPCKOT0 3aHATHS HY)KHO H3JIaraTh (HE 4YMTaTh) MaTepuall BBICTYIJICHUS CBOOOIHO.
HGO6XOI[I/IMO KOHICHTPUPOBATL CBOC BHHMAHUC HA TOM, YTO BBICTYIIJICHUC 06paLueHo K
ayIUTOpUHU, a HE K IMpernojaBaTeNlio, T.K. 3TO 3HAUYMMBIM acmekT MpodeccrnoHalbHbIX
KOMHGTGHHHﬁ. Ilo oxoHuaHUU CCMHUHAPCKOI'0  3aHATUA CICAYCT TIOBTOPHUTL BBIBOIBI,
CKOHCTPYMpPOBAHHBIE Ha CEMHUHApe, MPOCIEIUB JOTHUKY UX MOCTPOEHHS, OTMETUB IOJIOKECHUS,
JICKaIIue B uX OCHOBC. I[J'DI 9TOro B TCHCHUC CCMUHApa CJICAYCT ACIaTh ITOMCTKHU. bonee TOro, B
cllydae HETOYHOCTeH M (WJIM) HEMOHMMAaHUS KaKoro-TM0o BOIpoca MPOMICHHOTO0 MaTepHhaia
CICaycCT O6paTI/ITBC$I K OpeunoJaBaTCiiro i IOJYUYCHUS HCOGXOHHMOﬁ KOHCYJIbTalU H
pa3bscHeHus BO3HUKIIEH cuTyanuu. CxeMa MOArOTOBKU K MPAKTHUYECKUM 3aHITHSIM:

® (O3HAKOMHUTHCHA C TGMOI>'I, IeJIbIO U 3aJa4YaMin paGOTBI
PaccMOTPETh MPEATIOKEHHBIE BOMTPOCHI
U3YYUTH JIEKIIMOHHBIN MaTepuall, OCHOBHYIO U JOTIOJTHUTEIBHYIO TUTEPATYPY
03HAKOMUTHCS C MPAKTUYECKUMHU 33/IaHUSMHU U XOJ0M UX BBITIOJTHEHUS
03HAKOMUTHCS C 000PYAOBAHUEM 3aHSITUS
BBITNIOJIHUTD 33/1aHUS B COOTBETCTBUU C XOJIOM pabOThI
MMCbMEHHO 0()OPMUTH BBIMIOJHEHHYIO PaboTy
® TIOJBECTH UTOT U CAENATh CTPYKTYPUPOBAHHBIE BHIBOJIBI

CamocrosiTesbHast padoTa

CamocrosiTennbHasi paboTa CTYACHTOB JUCIHHUIUIMHE OCYIIECTBISETCS C  LEJbIO
yIIIyONeHHsI, PacUIMpPEHHs, CUCTEMAaTH3allMM M 3aKpPEIUICHUS TOIYYEHHBIX TEOPETHUYECKUX
3HaHUH, (OPMUPOBAHUS YMEHHI MCIIOJNB30BaTh JOKYMEHTAIUMIO U CHEIUAIIbHYIO JIUTEpaTypy,
pa3BUTHS  TO3HABATENbHBIX CIIOCOOHOCTEW W aAKTUBHOCTH, a Takxke (opMUpOBaHUS
CaMOCTOSITENIbHOTO MBIIUICHUS, CIOCOOHOCTEN K CaMOpa3BUTHIO, CAMOCOBEPIIEHCTBOBAHUIO U
caMopcaain3almu, Pa3BUTHA HCCIICO0BATCIIbCKUX yMeHHﬁ. Hepeﬂ BBITIOJITHEHUEM
CaMOCTOSITEIbHOW pa0OThl HEOOXOJAMMO YETKO TOHMMATh IEIW M 3aJadyd paboThl, CPOKHU
BBIMIOJIHEHUS, OPHUEHTUPOBOYHBIH OOBEM, OCHOBHBIE TpeOOBaHUS K pe3yibTaraM paboThl,
KPUTEPHH OIICHKH. BO BpeMsi BBINOJHEHHS] CaMOCTOSITEILHONH PabOThI MpPErnoiaBaTeNlb MOXKET
MPOBOAUTH KOHCYNbTallMU. KOHTPOJIb pe3ybTaToB CaMOCTOSITENbHOM pabOThl CTYAEHTOB MOKET
OCYILECTBIISATHCS B MUCbMEHHOM, YCTHOW MM CMEIIaHHON (popme, ¢ MpeCTaBICHHEM MPOIYKTa
TBOPYECKOH AESITENbHOCTH CTyAeHTa. B kauecTBe (hopM U METOJ0B KOHTPOJISI CAMOCTOSITEITLHOM
pa6OTI>I CTYACHTOB MOTYT GBITB HCIIOJIb30BAHbI CCMUHAPCKUC 3aHATHUSA, KOJJIOKBUYMBI, 3a4CThlI,
TECTUPOBAHUE, CaMOOTYETHI, KOHTPOJIbHBIE paboThl U 1p. KpuTepusMu OLEHKH pe3yIbTaToB
CaMOCTOSITENIbHOW palOThl CTYJEHTa SBISIOTCS: YPOBEHb OCBOEHHS CTYIEHTOM Y4eOHOIo



MaTepuaia; YMEHHUS CTYACHTa UCIOJb30BaTh TEOPETUUYECKUE 3HAHUS TMPU BBINOJIHEHUU
WHIUBHUIYAIBHBIX 3aJaHUK; CHOPMUPOBAHHOCTH OOIIECYy4eOHBIX YMEHHI; OOOCHOBAHHOCTh H
YETKOCTh M3IIOKEHHUS OTBETa; OPOPMIICHHE MaTepuaja B COOTBETCTBUU C TpeOoBaHusmu. [lnan
MOJTOTOBKHU:

® U3y4YUTb COOTBETCTBYIOLIUH JICKIIUOHHBIM MaTepUa

® U3yYUTh OCHOBHYIO JINTEPATYpPY IO TEME

® U3YUYUTh JAOIMOJHUTENbHYIO JUTEPATYPy MO TEME

e 0(OopMHUTH BBIMOJHEHHYIO pabOTy MUCBMEHHO WM B BHJAE MPE3CHTALUU B

3aBHCHMOCTH OT 3aJJaHHs

® CJeNaTh CTPYKTYPUPOBAHHbBIC BHIBOJBI.
IHoaroroBka Kk 3K3amMeHy
[Tpu moAroToBKE K K3aMEHY HEOOXOJUMO OPHEHTHUPOBATHCS HAa KOHCIEKTHI JIEKIHH, pabouyio
IporpaMMy TUCIUIUIMHBI, HOPMAaTUBHYIO, YIEOHYIO I PEKOMEHIyeMyto TuTepatypy. OCHOBHOE
B [TOJIFOTOBKE K Cllaye 9K3aMeHa - 3TO MOBTOPEHUE BCEro MaTepuasa JUCUUIUIMHBI, TI0 KOTOPOMY
HE00X0IMMO cliaBaTh dk3aMeH. [Ipu moAroToBKe K caade sk3aMeHa Bechb 00beM pabOThl HYKHO
pacnpenensaTb paBHOMEPHO IO JTHSM, OTBEIEHHBIM JUIsl TIOJTOTOBKH, KOHTPOJIUPOBATH KaXIbIil
JICHb BBITIOTHEHHE HAMEYEHHOU paboThl. B meprnoa mMOAroTOBKM K DK3aMEHY CTYIEHT BHOBb
oOparraeTcs K y)ke u3ydeHHOMY (MIpoiIeHHOMY) yueOHOMY MaTepuainy. [lonroroBka BKIIrO4aeT
B ce0s TpW OJTama: caMmocTosTeNlbHass padoTa B TEUYCHHE CEMECTpa; HEMOCPEICTBEHHAs
MOJArOTOBKA B JHH, MPEAIIESCTBYIOIINE dK3aMEHy 10 TéMaM Kypca; MOJIrOTOBKAa K OTBETY Ha
3a/laHus, coaepikaiecs B Ouierax. DK3aMeH MPOBOAMTCS MO OWiIeTaM, OXBATHIBAIOIIUM BECh
NPONJCHHBIA MaTepua AUCUUILIIMHBI, BKIIIOYas BOIMPOCHL, OTBEACHHBIE JJII CAMOCTOSTEIHHOTIO
uzydeHus. [ ycmemHoi cmaudm  ykazaHHble B paboueit mporpamme (GopMupyeMmble
KOMIIETEHIIMM B pE3yJbTaTe OCBOEHHUS AMCUUIUIMHBI JOJDKHBI OBITH MPOJAEMOHCTPHUPOBAHBI;
TOTOBUTKCS K DK3aMEHY HEOOXOMMO HAUYMHATH C MIEPBOM JIEKIIUU U TIEPBOTO CEMHHAPA.
IloaroroBka nmpe3eHTaumii:

® 3HAKOMUTBLCA C TEMOMH, 1IeJIbIO U 3aja4aMu

® COCTaBUTh IIJJaH IHPE3EHTALUU COIJJACHO OCBOEHHOMY TEOPETHUYECKOMY

Marepuany

® TIPOU3BECTH IOUCK B JIGKIIMOHHOM MaTepuane, OCHOBHOW U JIOTMOJIHUTEIbHOU
muTepatype GaKTHIeCKOro MaTepuaa o TeMe
MPOU3BECTH MOUCK WIUTIOCTPATUBHOIO MaTepuasia B CETH "MHTEpHET"
COCTaBHUTh MPE3EHTALUIO TTPU MTOMOIIM crienranuzupoBanHoro [1O
COCTaBUTH JOKJIAJ MO WILTIOCTPATUBHOMY MaTepHally Mpe3eHTaluu

® OTpENeTHpPOBATh NMPE3ECHTAINIO TIepe]] clavei
KosnokBuymbi:

® 03HAKOMHTHCS C TEMOM M BOIIPOCAMH KOJUIOKBUYMa
W3Y4YUTh JICKIIUOHHBIN MaTepua
U3YYUTh OCHOBHYIO JINTEPATYPY IO TEME
U3YYUTh JOMOJHUTENBHYIO TUTEPATYPy MO TEME
HamucaTh OTBET Ha MPeII0KEHHBIA BOIIPOC
00bEeM MUCHbMEHHOTO OTBETA OT 3 110 4 CTpaHUIl, BpeMs BhIIOJHEHUS 10 90 MUHYT

B ocBoeHun AUCHUIINIMHBI MHBAJILJAMH U JIMIAMU C OIPaHUYCHHBIMU BO3MOXKHOCTAMU
3I0pPOBBSl OOJIBIIIOE 3HAYCHHUE HWMEET WHIWBUIyallbHas ydeOHas pabora (KOHCYJIbTAIlMH) —
JAOMOJIHUTCIIBHOC PAa3bsICHCHUC yqe6H0r0 Marcpuraja.

WupuBuayanbHbIE KOHCYJNBTAIlMM IO TPEIMETY SIBISIOTCS BaXXHBIM  (DaKTOPOM,
CHOCO6CTBYIOH_II/IM WHAUBUAYAJIU3allun 06yquH${ 1 YCTAHOBJICHUIO BOCIIUTATCIIbHOTO KOHTAKTa
MEXIy TMpernojaBaTelieM W OOy4aroIlUMCs HWHBAIUAOM WM JIMIIOM C OTPaHHMYCHHBIMH
BO3MOXHOCTSIMHU 3J0POBbA.



8. Ilepeyenp MHPOPMALMOHHBIX TEXHOJIOTHIl, HCMOJAb3yeMbIX MPH OCYIIECTBJICHUHN
00pa30BaTeJbLHOI0 NMPoLecca Mo AMCHUIIAHEe (MOYJII0).

8.1 llepeuenb MHPOPMANTMOHHBIX TEXHOJIOT M.
— KoHcynbTHpOBaHUE MOCPEACTBOM 3IEKTPOHHOM MOYTHI.
— Vcnonbp30BaHuE CTYI€HTaMU AJIEKTPOHHBIX MTPE3EHTAINN Ha MPAKTUUECKUX 3aHATUIX

8.2 Ilepeuenb HE0OXOUMOT0 MPOTPAMMHOI0 O0ecreYeHusl.

Ne norosopa

[lepedyeHpb MMIIEH3MOHHOTO MTPOrPAMMHOTO 00eCIIeUeHUS

No77-ADD/223-D3/2017
Cornamenne Microsoft
ESS 72569510 ot
03.11.2017

No73-AD®D/223-D3/2018
Cornamenne Microsoft
ESS 72569510
06.11.2018

Microsoft Windows &, 10

Microsoft Windows &, 10

No77-ADD/223-D3/2017
Cornamenue Microsoft
ESS 72569510 ot
03.11.2017

No73-AD®D/223-D3/2018
Cornamenne Microsoft
ESS 72569510 ot
06.11.2018

Microsoft Office Professional Plus

Microsoft Office Professional Plus

Jlor. Ne344/145 ot
28.06.2018

[1O nns 0OHApyKEHUS U MOMCKA TEKCTOBBIX 3aMMCTBOBAHHIA B
y4eOHBIX ¥ HAYYHBIX paboTax «AHTHUILIATUATY», HA OJUH TOJ

KonTpakt No74-AD®D/44-
®3/2017 ot 05.12.2017

BeccpounasuiieH3us cienuaan3upoOBaHHOTO
marematuueckoro [10StatSoftStatistica

8.3 llepeuenb HH(POPMANMOHHBIX CIIPABOYHBIX CHCTEM:

— «Koncynprant [lmocy,

— «l"apaHT».
9. MarepuajabHo-TexHUYeckass 0a3a, HeoOXoauMasi /Jsl  OCYLIECTBJICHUS
00pa30BaTeJbLHOrONPOLEcca MO JUCHUILVIHHE (MOYJIIO0).
No Bi paGor MarepualbHO-TEXHHYECKOE  OOECIeUCHUE  TUCIUIUTMHBI
(Momynsl) ¥ OCHAILIEHHOCTh
1. Jlekunonuelie 3ausaTua | Aynutopun 412, 419, ocHamleHHbIE NPE3EHTALMOHHOU
TEXHUKOU (mpoextop, JKpaH, KOMIBIOTEP/HOYTOYK,
ayIMOCUCTEMa) W  COOTBETCTBYIOIIUM  IPOTPAMMHBIM
obecneuenuem (110).
2. [IpakTryeckue Aynutopusi 412, 419, ocHameHHass MNPE3CHTALMOHHON
(cemuHapckue) TEXHUKON (mpoexTop, JKpaH, KOMIBIOTEP/HOYTOYK,
3aHATHS ayINOCUCTEMa) W  COOTBETCTBYIOIIMM  MPOTPAMMHBIM

obecneuenuem (110).




['pynnoBbie
(MHIUBHUAYaTbHBIC)
KOHCYJIbTAITUU

Aynutopus 410, (kabuHeT)

Texkymuii  KOHTpPOJIb,
IIPOMEKYTOYHAS
aTrecTanus

Aynutopus 412, 419.

CamMmocTosTenpHas
pabora

Kabuner nns camoctosiTenibHOM padoThl 437, OCHAIICHHBIN
KOMIIBIOTEPHON TEXHHUKOM C BO3MOKHOCTBIO IOAKIIOUECHUS K
cetn «VMHTepHET»,MpOrpaMMOil IKPAHHOTO YBEIUYECHUS U
00ECIIEUYEHHBI TOCTYNIOM B JJIEKTPOHHYIO WH(OPMAIMOHHO-
00pa3oBaTeNbHyI0 Cpely YHUBEPCUTETA.

3an  Oubmuorekn KyOI'Y oOcHameHHBIH  KOMIBIOTEpHOU
TEXHUKOM C  BO3MOXHOCTBIO  TOAKIIOYEHHUS K  CETH
«HMHTEpHET, IPOrpaMMOi SKPaHHOI'O YBEIIUYECHHUS u
00ecCIeueHHbIN JOCTYIIOM B JJIGKTPOHHYIO WH(OpMAIMOHHO-
00pa3oBaTeNbHYI0 CPEAy YHHUBEPCUTETA




PELIEH3USA
Ha padouyI0 MPOrpaMMy MO JUCHHUILIIUHE
«Texunyeckass MUKpOOUOJIOTHSI
Hanpasiienus 06.03.01 buosiorus

Pabouast mporpamma no AucUMIUIMHE «TexHUYecKas MHUKPOOUOJIOTHUS» s
cTyaeHToB Ouonornueckoro ¢akyiaprera ®I'bOY BO "KyO6I'Y" cocraBnena B
COOTBETCTBUU c TpeOOBAHUSIMU denepaibHOTO I'ocynapcTtBeHHOTO
OOpazoBaTeNnbHOIO CTaHAapTa TPEeThero mokojieHus. [IporpamMma cocraBiieHa B
MIOJITHOM COOTBETCTBUU C TpEOOBAHHUAMU YYEOHOrO IUJIaHA [0 HaIpaBJICHUS
06.03.01 buonorus.

PabGouass mporpamma mnpeanonaraeT pacrpeneieHHe TeM U H3yueHue
Marepyana I0 pasfenaMm. ['paMOTHO CTPYKTYypUpOBaHa, M OXBaTbIBa€T BCE
aKTyaJIbHbIEC HAIIPABJIEHUS MO IUCUUILIMHE HA CETOHSALIHUN I€Hb.

Bce paszpenst paboueit mnporpaMMmbl HampaBieHbl Ha (opMupoBaHHe
TpeOyeMbIX CTaHIAPTOM KOMIIETEHIIMH, B MOJHOW MEpe OTBEYalOT TPeOOBAHUAM K
pe3yJibTaTaM OCBOEHHUS y4eOHOM IucuuruimHbl B coorBeTcTBUM ¢ PI'OC BO
TPEThEro MokoyieHus. Kaxnaplil pa3zes mporpaMMbl pacKpbIBa€T pacCMaTpHBaEMbIe
BONPOCHI B JIOTUYECKOM MOCIEA0BATENBHOCTH, OINPEAEIAEMON 3aKOHOMEPHOCTIMHU
00y4eHHs CTYJICHTOB.

Jlisg  3akperuieHuss TEOPEeTUYECKUX 3HaHHWM, (QOopMHUpOBaHUS TpeOyeMbIX
KOMIIETEHLIMM, YMEHHM W HaBBIKOB CTYACHTOB IPEAYCMaTpPUBAIOTCS Kak
ayJIUTOPHBIE, TAK U CAMOCTOSITENIbHBIC 3aHATUSA. KOIMUECTBO ayAUTOPHBIX 3aHATUI
U BHEAyJIUTOPHOM pabOThl CTYAEHTOB COOTBETCTBYET TpPeOOBaHUSAM y4eOHOIrO
IUIaHa.

KonTponb u oOleHKa pe3ylbTaTOB OCBOCHHUS Y4e€OHOW JIUCIUIUIMHBI
OCYIIECTBIISIIOTCSI B CTPOTOM COOTBETCTBUHU C TPEOOBAHUSIMU YYEOHOIrO IUIaHA MO
nucuurinHe. Pa3zpaboTanHbie U npejiaraeMele B mporpamme GopMbl U METOIbI,
MO3BOJIAIOT B MOJHOM MEpPE OCYLIECTBISATb KOHTPOJIb M OLIEHKY PE3YJIbTAaTOB
o0ydeHus: (COpMUPOBAHHBIX KOMIETEHIIMM, OCBOEHHBIX HAaBBIKOB M YMEHHUH,
YCBOEHHBIX 3HAHUM).

[lepeueHb pPEKOMEHIIYEMBIX Yy4€OHBIX HW3/IaHUN, HHTEPHET-PECYPCOB,
OCHOBHOW JIMTEPAaTypbl BKIIOYAET AaKTyaJIbHbIE HWCTOYHHUKH, K KOTOPBIM ¥y
CTYJEHTOB UMEETCS CBOOOJIHBIN JTOCTYII.
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PELIEH3USA
Ha padouyI0 MPOrpaMMy MO JUCHHUILIIUHE
«Texunyeckass MUKpOOUOJIOTHSI
Hanpasiienus 06.03.01 buosiorus

Pabouast mporpamma no AucUMIUIMHE «TexHUYecKas MHUKPOOUOJIOTHUS» s
cTyaeHToB Ouonornueckoro ¢akyiaprera ®I'bOY BO "KyO6I'Y" cocraBnena B
COOTBETCTBUU c TpeOOBAHUSIMU denepaibHOTO I'ocynapcTtBeHHOTO
OOpazoBaTeNnbHOrO CTaHAapTa TPEeThero mokojieHus. [IporpamMma cocraBiieHa B
MIOJIHOM COOTBETCTBUM C TpEOOBAHHUAMM YYEOHOrO IUIaHA [0 HaIlpaBJICHUS
06.03.01 buonorus.

PaGouass mporpamma mnpeanonaraeT pacrpeneieHHe TeM U H3yueHue
Marepuana I0 pasfenaMm. ['paMOTHO CTPYKTypupOBaHa, M OXBaTbIBacT BCE
aKTyaJIbHbIEC HAIIPABJIECHUS MO IUCLUUILIMHE HA CETOHALIHUMN 1€Hb.

Bce paszpenst paboueit mnporpaMMmbl HampaBieHbl Ha (opMupoBaHHe
TpeOyeMbIX CTaHIAPTOM KOMIIETEHIIMH, B MOJHOW MEpe OTBEYalOT TPeOOBAHUAM K
pe3yJibTataM OCBOEHHUS Yy4eOHOM aucuuruinHbl B coorBeTcTBUM ¢ PI'OC BO
TpPEThEero nokosieHus. Kaxnaplil pa3zen nporpaMMbsl pacKpbIBa€T paccMaTpHBacMble
BONPOCHI B JIOTUYECKOM MOCIEA0BATENBHOCTH, OINPEAEIAEMON 3aKOHOMEPHOCTIMHU
00y4eHHs CTYJICHTOB.

Jlisg  3akperuieHuss TEOPEeTUYECKUX 3HaHWM, QopMUpOBaHUS TpeOyeMbIX
KOMIIETEHLIMM, YMEHHM W HaBBIKOB CTYAEHTOB IIPELYCMaTpUBAIOTCS Kak
ayJIUTOPHBIE, TAK U CAMOCTOSITENIbHBIC 3aHATUSA. KOJIMUECTBO ayAUTOPHBIX 3aHATUI
U BHEAyJIUTOPHOM pabOThl CTYACHTOB COOTBETCTBYET TpeOOBaHUSAM y4eOHOIO
IUIaHa.

KonTponb u oOlEeHKa pe3ylbTaTOB OCBOCHUS YUe€OHOW IUCIUILIMHBI
OCYIIECTBIISIIOTCSI B CTPOTOM COOTBETCTBUHU C TPEOOBAHUSIMU YUEOHOIro IUIaHA 1O
nucuuiuinHe. PaspaboTtaHHble U MpejuiaraeMele B rnporpamme (popmbl, U METOJIBI,
MO3BOJIAIOT B MOJHOM MEpPE OCYLIECTBISATb KOHTPOJIb M OLIEHKY PE3YJIbTAaTOB
o0yueHus: (COpMHUPOBAHHBIX KOMIETEHIIMI, OCBOEHHBIX HAaBBIKOB M YMEHHUH,
YCBOEHHBIX 3HAHUM).
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