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1 Henu u 321241 U3yYeHUs1 TUCHUILINHBI (MOYJIsl).

1.1 Ilenb ocBOeHUsI AUCHHUIINHBI.

Lenpto  ocBoeHust  aucuuiUiMHbl  "TexHuueckas  MUKpoOHojorus" — sBIseTcs
(GopMHpOBaHHE Yy CTYIAEHTOB MNpO(EeCCHOHAIBHOM KOMIETEHUUH B IPOU3BOACTBEHHOU
NEeSITeIbHOCTH W TpOIaraHia 3HaHWM, HaNpaBIEHHBIX Ha PpACIIUPEHUE IPEJICTaBICHUN O
pa3HOOOpa3un OMOJOrMYECKMX areHTOB, METOJaX MX KyJIbTHBUPOBAaHUS, IMEPCIEKTUBAX HX
UCIIOJIb30BaHUSI B MUKPOOHOJIOrMUECKUX U OMOTEXHOJIOTHYECKUX ITPOU3BOACTBAX.

1.2 3agauy JUCHUILINHEI.

3amaun OCBOCHUS AUCUUIUIMHBI

— c(hOpMHPOBATH Y CTY/ICHTOB:

6a30Boe MBIIIJICHHE, 00ECTIeUnBalOIIee MPEICTABICHUS O Pa3HOOOPa3Uu OHOIOTMYECKUX
00BEKTOB;

CIIOCOOHOCTH MMOHUMATh 3HAaUE€HUE OMOpa3sHOO0pa3us I yCTOWYMBOCTH Onochepsr;

CIIOCOOHOCTh ~ MCIIOJIb30BaTh METONIBI HAOJIONCHMs, OMUCAHUSA, HWIACHTU(UKAINH,
KJIaccu(UKalum, KyJIbTUBUPOBAHHS OMOJIOTHYECKHX OOBEKTOB.

— pa3BUBaTh Y CTY/IEHTOB HaBBIKH Pa0OThI ¢ OMOTEXHOJIOIMUECKUM 000py10BaHUEM

— pa3BUBaTh Y CTY/ICHTOB HaBBIKH PaOOTHI ¢ y4eOHOW U HAYYHOU JIUTEPaTypOn

— chopMupoBaTh y CTYIAEHTOB HABBIKM CaMOCTOSATEIBHOM aHATUTUYECKOW M HAy4HO-
UCCIIEIOBATEIbCKON PabOTHI

— [10Ka3aTh OCHOBHBIE ITyTH MCII0JIb30BaHUSI MUKPOOPIaHU3MOB B IPOMBIIIIEHHOCTH

1.3 MecTo aucuumInHbl (MOAYJis1) B CTPYKTYpe 00pa3oBaTeibHON IPOrpaMMbl.

HuctumumHa "TexHudyeckas MUKpoOuosorus" OTHOCUTCS K BapuaTHBHOM yacTH bioka 1
" ucrumnauHbel (MOAYyH)" y4eOHOTO TII1aHa.

Kypc "Texuuueckass MHKpoOHosorus" BakeH I  CTYICHTOB-MUKPOOHOJIOTOB,
CHEIHUAIM3UPYIOMUXCS B 00J1acTH OMOTEXHOJIOTUH U TPOMBIIUIEHHOW MukpoOuonoruu. s
YCBOGHHMsSI Kypca CTYACGHTY HEOOXOIMMO OpHEHTHPOBaThCs B  mpobiemax  oOmiei
MHUKPOOHOJIOTHH, OMOXUMUH, bu3noIOTMM  MHUKPOOPTaHHU3MOB. Nwmets HaBBIKH
CaMOCTOSITENIbHOW Pa0OThI C TUTEPaTypoOH, BKIIIOYasi MEPUOANYECKYI0 HAYUHYIO JIMTEpaTypy IO
OMOTEXHOJIOTHH, U HaBBIKM PAaOOTHI C AJIEKTPOHHBIMU cpeicTBamMu HMHbopmanuu. M3yueHuro
TUCIUTUIAHBL "TexXHu4YecKass MUKPOOHOIIOTHsS» MPEIIeCTBYIOT TaKue JUCIUILTNHBIL, Kak "O01mas
xumus", "Heopraamdeckas xumus', "Opraandeckas xumus'", "Ananutudeckas xumus", "O0mas
¢usuka", "buoxumusa", "Monekynspuas ~ Ouomorusa"”, '"T'emetmka wu  cenmekuus",
"Mukpo6uosiorus". Marepuanabl TUCIHUIUIMHBI UCIIOJIB3YIOTCS CTYACHTAMU B HAy4yHOUW paboTe
IPY TOJATOTOBKE BBIMTYCKHOW KBaJU(HUKAIIMOHHON pabOTHI, a TaKXKe B XOJI€ MOJTY4YEHUS 3HAHUH
BO BTOPOI CTYNEHH BBICHIETO 00pa3oBaHUs (MarucrpaTrype), KpaifHe BaKHbI B OCYIIECTBIEHUU
NPaKTUYECKOH eATeNIbHOCTH 0aKanaBpa OMOJI0THH (MUKPOOUOIOTHH).

1.4 IlepevyeHb NMJIAHMPYEMBbIX Pe3yJbTaTOB O0y4YeHHsl IO AMCHMILIMHE (MOIYJIO0),
COOTHECEHHBIX ¢ IJIAHUPYEMBbIMH pe3yJbTaTaMH 0CBOCHHS 00pa30BaTeJbHOI MPOrpaMMBbl.

[TnanupyembIMH pe3ynbTaTaMu OOYYeHHS 1O JUCLUIUIMHE, SBISIIOTCA 3HAHUSA, YMEHUS,
BIAJCHUSI W/WIM OMNBIT JESITEIbHOCTH, XapaKTEPU3YIOLIUE JTanbl/ypoBHH (HOPMUPOBAHUS
KOMIIETEHIIM ¥ OO0eCleYnBaonue JOCTIKEHHE IUIAHUPYEMBIX pPE3YyJIbTaTOB OCBOCHUS
0o0pa3oBaTeNbHONW MPOrpaMMel B 1iesoM. [lepeuens koMneTeHuui, GOpMUPYEMBIX B pe3yibTaTe
N3YUCHUA JUCHUIIIINHBI, IPUBCIACH B Ta6JII/II_[e



No Wupnexc | Copepxanue B pesynbrare wusyuyeHus y4eOHOW AUCHUILTUHBI
B KOMITET | KOMIIETCHIMH (WK €€ | 00ydaromuecs JOJIKHBI
I e 4aCTH) 3HATH yMeTh BJIAJIETh
1. OIIK-3 | cnocoOHOCTHIO COBPEMCHHBIC oOpamarbCcsi | OCHOBHBIMU
NMoHUMaTh  0a30BBIC | MPEACTABICHUS O | C MHUKPOOHOJIOTH
MpEJICTaBICHUS 0 | pazHOOOpazuu KyJIbTYpPaMH | YeCKUMHU
pazHooOpa3uu OMOJIOTHYECKUX MHKpOOpra | METOJaMH |
OMOJIOTUYECKUX MIPO/YILICHTOB; HU3MOB, pUeMamu;
00BEKTOB, OCHOBax HapaluBaT | HaBBIKAMH
3HauUEHUe OMOTEXHOJIOTHYECK | b OMOMaccy | MIaHHUPOBAHUS
O6uopazHooOpasus st | UX u | 6akrepuii u | mpu
YCTOWYHBOCTHU OMOMEIUIIMHCKUX | MIPOU3BOJUT | OpraHU3aluU
ouocdepsl, MIPOU3BO/ICTB; b ee | MUKpOOHOJIOTH
CIIOCOOHOCTBIO OCHOBHBIE METOJbI | KOJIHYECTBE | UECKOTO
UCIIOJIb30BaTh METOBI | U MpUEMBbI | HHBIH y4eT. | MPOU3BOACTBA
HaOro1eHus, KYJIbTUBHPOBAHUS
OTIHCaHMS, ITAMMOB
uACHTH()UKAIIH, MPOAYLICHTOB B
KJaccu(uKanuy, MIPOMBIIIICHHOCTH
KYJIbTUBHPOBAHUS
OHOJOTHYECKIX
00BEKTOB
[1IK-6 CIIOCOOHOCTBIO — OCHOBHBIE | IIOJIB30BaTh | HABBIKAMHU
MPUMCHSITh Ha | MPUHITUIIBI cst WCIIOJIb30BAHU
IPaKTUKE METO/BI | TOCTPOCHUS U | OUOTEXHOO | 5
ynpaBieHuss B cdepe | GYHKIMOHHUPOBAHU | THUECKUM MHUKPOOPIaHu3
OMOJIOTUYECKUX U | s Ouomornyeckux | 000pysoBaH | MOB B
OMOMETUITMTHCKUX MIPOU3BOJICTB uem mporeccax
IIPOU3BO/ICTB, — TNpPUHUUIOBL U OHOJIOTHYECKO
MOHHMTOPHHTA U | TEXHOJOTUHU H OYHMCTKH U
OXpaHbl  IPUPOTHON | UCHOIB30BAHUS BOCCTAHOBJIEH
cpensl, MHUKPOOPIaHU3MOB ust
IPUPOIONOIL30BAHUS | B npoiieccax IPUPOHOTO
, BOCCTaHOBIIGHUSI U | OMOJOTHYECKON Ooropa3zHooOpa
OXpaHbl OMOPECYPCOB | OYUCTKH " 3us
BOCCTaHOBJICHUS OKpYy>Karoleu
MIPUPOIHOTO Cpensl
OropazHooOpaszus
OKpYy>Karoleu
Cpensl
2. CTpyKTYpa M coiep:KaHHe JMCIHUIIIHHBI.
2.1 PacnipeaesieHne TPYA0EMKOCTH AUCHHUILIMHBI IO BHAaM padoT.
OO6mast TpymoEMKOCTh JTUCHUIUIMHBI cocTaBisger 3  3au.en. (108 wacoB), wux

pacrpeneneHue 1o BujiaM padboT MpeicTaBlIeHo B Talbuie




Bun yaeOHO# paboThI Bcero | Cemectpbl
(dachrn)
yacos | B
KonrakTHast paboTa, B TOM 4ncJe: =
AyIUTOpHBIE 3aHATHUS (BCEro) 38 38 -
3aHgITHA IEKIIMOHHOTO TUIIA 12 12 -
3aHATHS] CEMUHAPCKOTO TUIA (CEMUHAPBI, TPAKTUYECKUE 3aHATHSA) 24 24 -
JlaGopaTopHble 3aHITHS - - -
HNnas konTakTHasA padora:
KonTpons camocrositensHoi padotsl (KCP) 2 2 -
[Tpomexyrounas arrectauus (MKP) 0,3 0,3 -
CamocrosiTesbHasi paboTa, B TOM YHUCJIe
Kypcosas paboma - - -
Ilpopabomka yuebrnoco (meopemuuecxkoeo) mamepuana 5 5 -
Buvinonnenue unousudyanvhvix 3a0anuti (n0020mosKka coodujenuil, 5 5 ]
npezenmayuii)
[ToaroToBKa K TEKyIIEMY 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 -
3ad4. e]I. 3 3

2.2 CTpyKTypa AMCUMIIIMHBI:

Pacnipenencnue Bua0B y4eOHOMH pabOThI M UX TPYIOEMKOCTH IO pa3esiaM AUCIUILIHHBL.
Pa3nensl qucHMIITUHBL, U3ydaeMble B 7 ceMecTpe (ounas hopma)

KonnuecTtBO yacoB

Bneayn
Ne | HaumeHnoBanue pa3zenos AyzuropHast pabota HUTOpHA
Bcero a1
paborta
JI I13 JIP CPC
Paznen 1. Texauueckas
1 MHUKPOOHMOJIOTHS, TIPEAMET, 3amaydl | 3 1 - - 2
MIEPCIICKTHBBI
) Paznen 2. OOmme 3aKOHOMEPHOCTH 5 1 ) i )
KU3ZHEJEATEIIbHOCTH MUKPOOPTaHU3MOB
3 Pa3nen 3. OCHOBEI 6 ) ) i )
MUKPOOHOJIOTHYECKOTO MPOU3BOACTBA
Pasnen 4. TumoBag TexXHOIOTrHUYECKas
4 | cxema MUKPOOHUOJIOTHYECKOTO 6 2 2 - 2
MIPOM3BOJICTBA
Paznen 5. MukpoOuosioruueckue
5 MPOU3BOJICTBA, OCHOBAaHHBIE Ha 10 2 6 - 2

NOJIy4eHUU MUKPOOHOM OGHOMacChl




Pa3nen

6.
KU3ZHEJEATEIIbBHOCTH MUKPOOPTraHU3MOB 10 2 6 -
Y MX IIPOMBIIUICHHOE MTOJTy4YEHHE.

[TpoaykThI

BKJIIOYAIOIIHE
TIPOIECCHI

Pasnen 7. Orpaciu npoOMBILIUIEHHOCTH,
MHUKPOOHOJIOTHIECKHE 12 2 6 -

Hmoeo no oucyunaune: 12 24

16

[Tpumeuanue: JI — nexmuu, [13 — mpaktudeckue 3aHsTus / cemuHapbl, JIP — maGoparopHbie
3anatus, CPC — camoctositensHas paboTa CTyJeHTa

2.3 Conepxxanue pas3esioB (TeM) IMCHUIIIHHBI:
2.3.1 3ausaTHA JEeKIINOHHOI0 THUIIA.

Dopma
HanmenoBaHne -
Nobasena (rembi) Coneprxanue pa3zaena (TeMbl) reKyIIero
KOHTPOJIS
1|2 3 4
1.|Pa3nen 1.|Uctopust pa3BUTHS TEeXHUYECKOU MUKPOOHOJIOTHH. | Y CTHBII
TexHuueckas MuUKpoOpranu3Mbl, HCTHOJIb3yeMble B MHUKPOOHOJIOTHYECKOM | OTIPOC
MUKPOOUOJIOTHS, MIPOMBIILIIIEHHOCTH. OcHOBHBIE oTpaciu
mpenMeT, 3a7auyd  U|MHUKPOOHOJOTHYECKON MpOMBIIUIEHHOCTU. Vlcronb3oBaHue
MEePCIEKTUBBI MUKpPOOHUOJIOTHYECKUX TPOIECCOB B  JPYTHUX  OTPACISIX

Pasnen 2. OOwme

3aKOHOMEPHOCTH
KU3ZHEIESITeIIbHOCTU
MUKPOOPTaHHW3MOB

MPOMBIIIUIEHHOCTH. HOBBIE HampaBiieHHSI B COBPEMEHHOM
TEXHUYECKOH  MuKpoOHonorud. HoBBIE BHIBI  CHIPBAL.
Hcnonb3oBaHne MeTO10B OMOMHKEHEPHH.

OO6was XapaKTepUCTUKA MHUKPOOPTraHU3MOB.
Mopdonoruueckue  0CoOOEHHOCTH:  (Gopma,  pa3Mepshl,
CTPOCHHE KIIETOK, XUMHUYECKHH cocTaB. OOMEH BEIIeCTB U
IIUTAaHUE MHUKPOOPraHU3MOB. BiMsHue BHEIIHEW Cpelabl Ha
KHU3HEICATCIBHOCTD MHUKPOOPTaHU3MOB. dusnyeckue,
XHUMUYECKHE U ONOJIOTHYECKUE (PaKTOPhI

JPazgen 3. OcHOBEBI

MHUKPOOHOJIOTHIECKOTO

MIPOU3BOJICTBA

ITutaTenbHble Cpensl TUISL KYJIbTUBUPOBAHUS
MHKpooprannu3MoB. (CoOCTaB NHUTATENIbHBIX cpel. MeTobl
KYJIbTUBUPOBAHUS  MHUKPOOPraHU3MOB. lI0BEpXHOCTHBIN,
ITyOUHHBIN, TMEePHOAMYECKHM, HENpephbIBHBIA. Y CIOBUS
HENpepbIBHOIO KynbTUBHpOBaHUs. Kinaccugukanus cucrem
HEIPEPBIBHOIO KYJIbTUBUPOBAHUS. KonnuecTBeHHbIE
XapaKTePUCTUKU POCTa U MPOAYKTHUBHOCTU. CKOPOCTH pOCTA.
DOKOHOMUYECKUH KOI((GUIIMEHT WM BbIXOJ OHOMACCHI.
Merabonuueckuii KodhdunueHT. 3aTpaThl Ha MOJACP)KaHUE
Ku3HH 0e3 pasmHokeHus. CyOcTpaTHas KOHCTaHTa WU
KOHCTaHTa  HacblleHus. KoHcTaHTa  MHrHOMpOBaHHA.
YnpasiisseMoe KyJbTUBUPOBAHUE MUKPOOPTaHNU3MOB.

YcrHbein
ompoc

TEXHOJIOINYECCKas
cxXeMma

J|Pazgen 4. Tunosas

MHUKPOOHOJIOTHIECKOTO

MIPOU3BOJICTBA

Craguss  nmomyueHuss 1noceBHoro  marepuana.  Cragus
IIPUTOTOBJICHUSI MNUTAaTeNbHbIX cped. Craaus OYUCTKH U
crepunuzaiun  Bozayxa. Craausa ¢epmentauuu. Cranus
KOHIIEHTPUPOBAaHUS M oTneneHuss Ouomaccel. Craaus
BBIJICJICHUSI IIEJIEBBIX TPOAYKTOB MHKPOOHOIOTUYECKOTO
cure3a. Craausg OUYUCTKM CTOYHBIX BOJ U Ta30BbIX
BBIOPOCOB. ObopynoBanue MHUKPOOHOJIOTUIECKUX

TIPOM3BO/ICTB.

YcrHen
ompoc




4.Paznen 5./ITIponsBoacTBO KOPMOBBIX OCIIKOBBIX MPOAYKTOB.|Y CTHBIN
Muxkpoobuonoruueckue | Teoperndeckue u IIPaKTUYECKHE OCHOBBI|0IIPOC
MIPOU3BO/ICTBA, MUKPOOHOIOTHYECKOTO MOJIy4EHUs OaKTepUaIbHBIX
OCHOBaHHbIE HalynoOpenuii. IlpousBoncTBO BakuuH, OakTepuodaroB u
MOJIy4EeHU U MEIUIMHCKUX  TpenapatoB. bakrtepuanbHble  CcpencTBa
MHUKPOOHOI OMoMacchl [3amuThl pacTeHuil. Mcrnonbp3oBaHue MUKPOOPTaHU3MOB IPH
MOJIYYEHUH TOIIMB. MUKPOOPraHU3MBbl B METAJLITYpPIHH.
5.|Paznen 6. Ilpoaykrtsl|Teopernueckue u MPaKTUYECKHUE OCHOBBI| Y CTHBIN
KHUHEICSATENIbHOCTH  |MUKPOOHOJIOTHYECKOrO MOJIyYEeHUs JHUMHUI0B, HYKJICOTHIOB,OMPOC
MUKpPOOPTaHU3MOB  H|[IOJIHCAXapuioB, (EepMEHTOB, BUTAMHUHOB, aMUHOKHCIIOT,
ux MPOMBIIIIEHHOE|aHTUOMOTHUKOB U APYTUX MPOTYKTOB
II0JIyYEHHE.
6.\Pazmen 7. Ortpaciu|CnimproBoe Opoxenue. [lomydeHue STHUIOBOTO CHHUPTA.|Y CTHBINA
[IPOMBIIUIEHHOCTH, Bunonenue. IluBoBapenue. XineOomeuyenue. IIpounsBoacTBo|ompoc
BKJTIOYAIOIIME KHCIIOMOJIOYHBIX MPOIYKTOB. buonoruueckoe
MUKpPOOUOJIOTHYECKHE |[KOHCEPBUPOBAHUE. [Ipou3BOACTBO KBaIIEHBIX OBOUIEH,
MIPOLIECCHI cwioca. Teopermyeckue W NPAKTHUECKUE  OCHOBBI
MUKPOOHUOIOTHYECKOTO MOJTYYeHUS pPacTBOPUTEIICH.
Muxkpobuosiorudeckass Tpanchopmanusa. TeopeTudyeckue wu
MPAKTUYECKHE OCHOBBI MHKPOOHMOIOTHYECKOTO TMOTyUeHUs
OpraHMYecKUX KHCHOoT. lcronb3oBaHre MHKPOOPTraHHU3MOB
npu a00bve HepTH W yrua.  llomydeHue 1ITamMMoB
MUKpPOOPTaHHU3MOB, CIIOCOOHBIX K JECTPYKIIMH CTOMKHX
MIPOMEXKYTOUHBIX ~ MPOAYKTOB  PA3J0KEHUS TECTUIUIOB,
repOMINAOB,  JUTHOLEIUTIONO3bl,  yAAJICHHUIO  TSKENbIX
METaJUIOB. [Ipumenenue MUKPOOPTaHU3MOB TUTST
037I0POBJICHUS TOYBBI, IPECHBIX BOJ U OKEAHOB U OXPaHbl UX
OT 3arpsi3HEHUN MPOMBIIIUIEHHBIMHA U OBITOBBIMU OTXOJIaMHU.
2.3.2 IlpakTnyeckue 3aHATHS (CEMUHAPDI).
. ®opmMma
No HaumeHnoBaHue TemMaTnka NpakTUYECKUX 3aHATHN TeKyIEro
pazjerna (TEMbI) CEMUHApPOB)
KOHTPOJIS
12 3 4
| |Pa3nen 2. Oo6mue|3anamue 1. OOGmmas xapakrepuctukaKomiokBuym
3aKOHOMEPHOCTH MHKPOOPTaHH3MOB. Mopdonormueckne|Nel
JKU3HEACATCIIBHOCTH ocobeHHOCTH: (GopmMa, pa3Mephbl, CTPOCHHE KIIETOK;
MHKPOOPraHu3IMOB XUMHYEeCKH coctaB. OOMEH BElIEeCTB U IUTAHHUE
MUKPOOPraHU3MOB. BiusHue BHEIIHEH cpeapl Ha
KU3ZHEIESITEIIbHOCTh MHUKPOOPTaHU3MOB.
dusnyeckue, XUMHYECKHE ©  OHOJOTHYECKHE
(hakTopsI
P |Pazmen 3. OcHoBEI| 3auamue?. [TurarensHbIE cpenbl 111 KonnmokBuym
MHKPOOHOIIOTHYECKOTO  [KyJAbTHBMPOBAHMS  MHKpoopranmsmoB.  Cocras|Ne2
IIPOU3BOACTBA MUTATENBHBIX Cpeld. MeTonbl KyJIbTUBUPOBAHUS
MHUKPOOPTraHU3MOB. YTIpaBisieMOe KyJIbTUBUPOBAHUE
MUKPOOPTaHU3MOB.
3 |Pazmen 4. Tunosas|3anamue3. Cragus MOJy4YECHUS noceBHOT0|KOJII0KBUYM
TEXHOJIOTUYECKasd  CXeMamarepuasa. Ctaausi MPUTOTOBICHHUS MHUTATEIbHBIX Ne3




MHUKPOOHOJIOTHYECKOTO

cpea. CTa,Z[I/I}I OYHUCTKHU W CTCpUJIM3allUM BO3AYyXa.

IIpou3BOACTBA Cranus q)epMeHTauHH. Cranus KOHLEHTPUPOBAHUS
u oraenenuss Ouomaccel. Cranus  BBIICICHUS
LIETIEBBIX MPOJIYKTOB MUKPOOHOJIIOTUYECKOTO
cuHTe3a. CTtaaus OYUCTKU CTOYHBIX BOJ U Ta30BbIX
BBIOpOCOB. O0OpymOBaHHE MHUKPOOHOIOTHYECKUX
npousBojacTB  [Ipon3BoacTBa, OCHOBaHHBIE Ha
MOJTydeHUH MHUKpOoOHON Omomaccel. [Ipon3BoacTBo
BHYTPUKIIETOUHBIX ~MeTa0omuToB. [IponsBomacTBO
BHEKJIETOUHBIX MeTaboiuTOB. MMMOOHMIN30BaHHBIC
CUCTEMBI.

1 |Pazmen 5.|3anamue4. 1Tpon3BoACTBO U NpUMEHEHHE KOMOBOTro|KomiokBuym
Muxkpobuonornyeckue Oenka, OHOMpenaparoB Juisi 3al(uThl pacrenuii,| Ned
IIPOU3BO/ICTBA, ouornpenapaTos TUTSE NTUIEBOJICTBA u
OCHOBaHHbIE HAa|’)KHBOTHOBO/ICTBA
NOJYYeHUH  MHUKpPOOHOMU
O6romMacchl

b |Pazmen 5.|3anamues. TlpowsBoactBo OuomnpenaparoB aist|KolmokBuyMm
MukpoOuosornieckue OYMCTKH OKpYy’Karoleu cpeabl, BakIMH, NS
IIPOU3BO/JICTBA, MHUKPOOHOIOTUYECKUX YAOOpEHHIA
OCHOBaHHBIE Ha
MOJIYYCHUH  MHKPOOHOM
O6romacchl

b |Pazmen 5.3anamue6.  IlpowsBoactBo  mpemnapatoB  is|KomnokBuym
Mukpobuonoruueckue nepepaboTKH OTXOA0B U OYUCTKU CTOYHBIX BOJI. Neb6
MIPOU3BOCTBA,

OCHOBaHHbIE Ha
NOJYYeHUH  MHUKpPOOHOMU
O6romacchl

7 |Pazmen 6. Ilponyxtel|3ansamue?7. TeopeTHuecKkue U MpaKTUUECKUE OCHOBBI|KOIIIOKBUYM
JKU3HEACATCIBHOCTU MHUKPOOHOJIOTHIECKOTO MOJIyUCHUSA JIANINAOB, | No7
MHUKPOOPraHU3MOB U UX HYKJIICOTUAO0B, OPraHUYICCKUX KUCIIOT.

MPOMBILUIEHHOE
MOJIyYeHHE.

8 |Pasmen 6. Ilponyktel|3ansamueS. TeopeTuueckue U NpakTUUECKUE OCHOBBI|KOIIIOKBUYM
JKA3HEIEATEIbHOCTH MHUKPOOHOJIOTHIECKOTO MOJTYICHUS OCITKOBBIX | No8
MHUKPOOPraHU3MOB U UX npenaparos, MoJIMcaxapuiaos, q)epMeHTOB.

MPOMBILUIEHHOE
MOJTyuYeHue

D |Pazmen 6.  Ilpoayktsl|3anamue9. TeopeTndyeckue U mpakTuyeckue O0CHOBBI|KOMIOKBUYM
JKU3HEAEATEIbHOCTH MUKPOOHOJIOTHYECKOTO  TOJYYEHUST  BUTAaMHUHOB,|Ne9
MHUKPOOPraHU3MOB U UX AMHWHOKHUCIIOT, TOPMOHOB, AHTHOMOTHKOB.

MPOMBILUIEHHOE
MOJTyuYeHue
10 (Pa3nmen 7. Otpacnu|3anamuel). CrnuptoBoe Opoxxenue. Ilomydenue Kommoksuym




MIPOMBIIIIEHHOCTH, sTuiioBoro cnuprta. Bunoaenuwe. IIuBoBapenue. NelO
BKJIFOYAIOIIIE XebomneueHue. .

MHUKPOOHOJIOTHYECKHE

IIPOLIECCHI

11 (Pa3nen 7. Otpaciu|3anamuel 1. [IpousBoacTso KHCI0MOJIOYHBIX [ Ko1okBymM
MPOMBIIUIEHHOCTH, npoAaykToB.  buonornueckoe  kKoHcepBupoBaHHeE.| Nol |
BKJTIOYAIOTITHE [Ipou3BOACTBO  KBalIEHBIX  OBOLIEH,  CHUJOCA.
MHKPOOHOTOTHIECKHE Teopernueckue " MIPaKTUYECKUE OCHOBBI
NPOLIECCh MUKPOOHUOJIOTHYECKOTO TIONYyYEHUSI PACTBOPUTEICH.

MuxkpoOuosiorudeckast TpaHchopmMarus.

12 |Paznen 7. Ortpacnu|3auamuel 2. cnnonb3oBaHrEe MUKPOOPTraHU3MoB npu|KoiutokBuym
IPOMBIIIICHHOCTH, nooerue HehtH W yris. [lomydenwe mTammoB|Nel?2
BKJTIOYAFOIIINE MUKpPOOPTaHU3MOB, CIIOCOOHBIX K JIECTPYKIHMHU
MHKPOGHOIOTHYECKHE CTOMKHX TPOMEKYTOUHBIX IPOIYKTOB Pa3I0KECHUS
IPOLIECChI MECTULIH]IOB, repOuIUIOB, JIMTHOLIEJIITIOJIO3bI,

VAQUICHUIO  TSOKENbIX — MeTauioB.  [IpumeHeHue
MHKPOOPTraHU3MOB I O3JOPOBJIEHUS  IOYBBI,
MPECHBIX BOJ W OKEAHOB U OXpaHbl HUX OT
3arpsi3HEHUN  TPOMBILUICHHBIMH U OBITOBBIMU
0TXOJaMH.

2.3.3 JlabopaTopHbIe 3aHATHS.
JlaGopaTopHble 3aHATHUS — HE IPETYCMOTPEHBI

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

2.4 IlepeyeHb yueOHO-METOAUYECKOT0 O0ecneYeHH sl A CAMOCTOATEIbLHON padoThI
00y4YaIIUXCS M0 JTUCHHILINHE (MOIYJIIO)

[lepederp yueOHO-METOIUYECKOTO O0ECIeUeHUs TUCIUTUINHBI 110

HaIMCcaHuio pedepara

Ne Buxg CPC BBITIOJTHEHUIO CAMOCTOSTEIILHOU PaboThI

1 2 3
IToxroroBka kK | CTO 4.2-07-2012 Cucrema MeHemxMeHTa KauyecTBa. OOmue
YCTHOMY orpocy, | TpeOOBaHMS K TMOCTPOCHHIO, H3IIOKEHUI0O U  O(OPMIICHHUIO
KOJUIOKBUYMY, JOKYMEHTOB y4eOHO#l nestenbHOCTH. — Ilepem3manme. —

Kpacnosipck: COY, 2014. — 60 c.

Meroauueckue yka3zaHWsi O OpraHU3alldd CaMOCTOSITEIbHOU
paboTBl  CTYINEHTOB, YTBEp)KICHHbIE Kadeapol TIeHETHKH,
MHUKPOOHOJIOTHH ¥ OMOTEXHOJIOTHUHU. TPOTOKOI Ne 21  « 26 »
utons 2017 r

Y4eOHO-MeTOIMYeCKUe MaTepHalibl JUIsl CaAMOCTOSITEIbHONW pPaboThl OOYyYaroUIMXCs U3
YHUCia WHBAIWAOB W JIMI C OTPAaHUYCHHBIMH BO3MOXHOCTAMH 370poBbsi (OB3) wmoryr
IPEJOCTAaBIATECS B (opMax, aJalNTUPOBAHHBIX K OTPAHHUYEHHSIM HMX 30POBbS U BOCIPHUSATHA

nHpopmanuu:

JUist L ¢ HapyLIEHUsAMU 3PEHUS:
— B TIeYaTHOU popMe YBETUYCHHBIM MIPUPTOM,
— B popMe IEKTPOHHOTO TIOKYMEHTA,




JList L ¢ HapyLIEHUsIMHU CIlyXa:

— B IIeYaTHOM ¢opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JUJ1st TTI ¢ HApyIIEHUSIMH OTIOPHO-IIBUTATEIBHOTO arapara:
— B [1e4aTHOM (opme,

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA,

JIaHHBIN TIepeyeHb MOXET OBbIThb KOHKPETH3HPOBAH B 3aBUCHUMOCTH OT KOHTHHICHTA

oOydJaronuxcs.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH.
[Tpu peanuzanun yueOHOM pabOTHI M0 OCBOCHMIO Kypca "TexHndyeckas MUKpoOuosorus"
HCTIONIB3YIOTCSI COBpEMEHHBIE 00pa30BaTEeIbHbIC TEXHOIOTHH:

MH(POPMALMOHHO-KOMMYHUKALIMOHHBIE TEXHOJIOTHH;
MIPOEKTHBIE METOJIBI O0yUCHHS,;

HCCIIEIOBATEIILCKUE METO/IBI B O0YUCHHUU;
npoOsieMHOe 00ydeHHE

Cemectp | Bug Hcnonp3yemble  WHTEpaKTUBHBIE  oOpasoBarenbHble | KomudecTBo
3aHATUA TEXHOJIOTUHU qacoB
JI, JIP,
I13)

7 113 paboTa B MajbIX TPYIIAaxX C HETbI0 00CYXACHUS OTBETOB | 18

Ha TPEAJIOKEHHBIE JUISI CaMOCTOSITENbHOW PabOTHI
BOIIPOCHI IO TEME 3aHATHSI.
KOHTPOJIMPYEMbIE  MpENoJaBaTeleM JUCKYCCHU IO
TEMaM:
1. o6opynoBaHrE MUKPOOUOIOTUYECKUX MTPOU3BOJICTB.
2. IPOU3BOJICTBO M MPUMEHEHUE KOMOBOTO OeJKa.
3. 6uonpenapaTsl AJI NTUIIEBOJICTBA U )KUBOTHOBOJICTBA,
NEPCICKTUBBI UX TPOU3BOJCTBA U IPUMEHCHUSI.
4. Guompernapatsl Ui NEpepadOTKU OTXOJ0B U OYUCTKH
CTOYHBIX BOJI.
5. Tpou3BOACTBA M  TEXHOJOTHH, HCIIOJIb3YIOIINE
CIIUPTOBOE OpOKEHUE.
MOJTrOTOBKA CTyJCHTaMH MYJTbTUMEIUITHBIX
MPE3EHTALNI IO TEMaM:
— TPOU3BOJCTBO OCJIIKOBBIX MPOIYKTOB
— TPOU3BOJICTBO XJICOONIEKAPHBIX IPOAOIKEH
— TMPOU3BOJACTBO OuWoONpenaparoB s  3alIUTHI
pacteHui
— TPOU3BOJCTBO OaKTEpHAIBHBIX YI0OpeHU
— TPOU3BOACTBO rHOOEPEITMHOB
— TPOU3BOJICTBO AQHTUOMOTHKOB TUTST
KHBOTHOBOJICTBA
— MPOU3BOJCTBO STHJIOBOTO CIIUPTA
— TPOU3BOJCTBO (DEPMEHTHBIX MMPETAPaTOB
— TPOU3BOJCTBO OPraHUYECKHX PAacTBOpHUTENEH (Ha
MpuUMepe areToHa, OyTaHoJa)
— TPOU3BOJCTBO MOJUCAXAPUIIOB
— TMpPOW3BOACTBO  BAaKIMH W MEIUIIMHCKUX
npenapaToB
— TPOU3BOJICTBO JIMITHIOB
— TPOU3BOACTBO AMUHOKHCIIOT




— MPOU3BOACTBO OPraHUYCCKUX KUCIIOT
— HPpOU3BOJACTBO BUTAMUHOB

— HPOU3BOJACTBO HYKJICOTHUIOB

— HPOU3BOJACTBO AJIKAJIONI0B

Hroro 18

JUis nui ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMU 370POBbs IIPEAYCMOTPEHA OpraHu3anus

KOHCYJ’II)TaI_[I/Iﬁ C UCITOJIB30BAHNEM BHCKTpOHHOﬁ IIOYTHI.

4. OueHo4YHbIE CPeACTBA IJIA TEKYHIEr0o KOHTPOJISI YCIIeBAeMOCTH M MPOMEKYTOYHOM

aTTeCTAlluH.

4.1®DoHI OLIEHOYHBIX CPEACTB AJIsl IPOBEACHUS TEKYyIero KOHTPOJIS.
Texymuit KOHTPOJIb YCIIEBAEMOCTH MPOBOJIUTCS (PPOHTAIBHO HAa KaKIOM 3aHITUU IS

OTIpe/ieNIeHUs] TEOPETUYECKON MOATOTOBKU K MPAKTUYECKUM paboTaM B BHJE YCTHOTO OIPOCa,
KOTOPBIH OIEHHWBACTCS MO MATHOAUILHON IIKaJie, a TAKXKE C MOMOIIBIO JIOKIAJA0B CTYJIECHTOB C
MYyJTbTUMEANHHBIMU TPE3CHTALUSIMU U KOJJIOKBUYMOB.

Ilepeyennb BOPOCOB /1JI1 YCTHOTO KOHTPOJISA 3HAHMI CTY/1CHTOB:

Tema 1: Texuuueckass MUKPOOMOJIOTHS, IPEAMET, 321a491 U NMEPCHEKTUBbI
Bomnpocs! 1t HOArOTOBKHU:

S e e

Hcropust pa3BUTHS TEXHUYECKON MUKPOOHOJIOTHH.

MUKpOOpraHu3Mbl, UCTIONIb3YEMbIE B MUKPOOHOJIOTHUECKONW MPOMBIIIIICHHOCTH.
OcHoBHBIE 0Tpaciii MUKPOOUOJIIOTHYECKOM MPOMBIIIIEHHOCTH.

HoBrle HampaBieHHst B COBPEMEHHOM TEXHUYECKOH MUKPOOUOIOTHH.

Bunsl cbipbs.

. Mcnionp3oBanue MeTo10B OMOMHKEHEPUHU

TeMa 2: O0uue 3aKOHOMEPHOCTH KU3HEeATeJIbHOCTH MUKPOOPTraHU3MOB
Bomnpocs! [yt OArOTOBKHU:

DAl

OO61as xapakTepuCTHKa MUKPOOPTaHU3MOB.

Mopddonoruueckue ocoOeHHOCTH: (hopMa, pa3Mephl, CTPOSHUE KIIETOK; XUMUYECKHI COCTaB.
OOMeH BellecTB ¥ MUTaHHE MUKPOOPTaHU3MOB.

BiusiHue BHeNIHEN cpenibl Ha KU3HEAEATEIbHOCTh MUKPOOPTaHU3MOB.

. ®usnyeckue, XMMUYECKre U Ouoornyeckue GakTopbl BO3IEHCTBUS HA MPOIYLIEHTOB.

TeMa 3: OcHOBBI MUKPOOHOJIOTHY€CKOT0 TPOU3BOACTBA
Bomnpocs! 11 noaAroToBKH:

1.

5.
6.

ITuTaTensHBIC CpCabl AJid KYJIbTUBUPOBAHUA MUKPOOPTraHU3MOB. CocraB nuTaTEILHBIX cpea.

2. IloBepxHOCTHOE, MTYOMHHOE, IEPUOINYECKOE, HEMPEPHIBHOE KYJIbTUBUPOBAHHUE.
3.
4. KomMuecTBEHHbIE  XapaKTEPUCTUKH pocTa U NPOAYKTUBHOCTHU. CKOpPOCTH  pocCTa.

Knaccudukanus cucrem HENpepbIBHOTO KYJIbTUBUPOBAHUSL.

OKoHOMUYeCKUH K03(ppuiineHT nim Beixo Onomaccsl. Merabonndyeckuii KodpPpuuneHT.
CyOcTpaTHast KOHCTAaHTa MJIM KOHCTaHTa HachleHns. KoHcTanTa MHrnOnpoBaHusl.
VYnpasisieMoe KyJIbTUBUPOBAHUE MUKPOOPTaHU3MOB.

Tema 4: TunoBasi TeXHOJIOrHYECKAs CXeMa MUKPOOHOJIOTHYECKOr0 MPOU3BOACTBA
Bompocs! 1t HOAroTOBKHU:
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Craaus noiy4eHus: TOCEBHOTO MaTepHara.

Craaust IpUrOTOBJICHUS TUTATENBHBIX CPE/.

Craaust OYUCTKH U CTEPUIIU3AIIIH BO3TyXa.

Cragust hepMeHTaIuu.

Craaus KOHIICHTPUPOBAHUS M OT/ICJICHUSI OMOMACCHI.

Craaust BBIICICHUS [IEJIEBBIX MPOTYKTOB MHKPOOMOIOTHYECKOTO CHHTE3A.
Craaust OYUCTKH CTOYHBIX BOJI U Ta30BBIX BEIOPOCOB.

O6opynoBaHre MUKPOOHOIOTHYECKUX TIPOU3BOCTB.




9. MMOOUITU30BaHHBIE CUCTEMBI

Tema 5: MukpoOuoJiornyeckre NpoM3BOJACTBA, OCHOBAHHbIC HA IMOJYYeHUU MHUKPOOHOM
omomMacchl

Bormpocs! u1st IOArOTOBKHU:

1. ITpou3BOACTBO KOPMOBBIX OEITKOBBIX MPOTYKTOB.

2. TeopeTnueckue U MPaKTUYECKHUE OCHOBBI MUKPOOHOJIOTHYECKOTO MOTYYeHUs OaKTepHallbHbIX

ynoOpeHuit.

[Tpou3BoaCcTBO BakIuH, OakTepro}aroB U MEAUIIMHCKUX MIPENapaToB.

bakrepuanbHble CpeACTBa 3aIUTHI PACTEHUMN.

Hcnonb30BaHNEe MUKPOOPTaHU3MOB TP MOJYYE€HUH TOILIUB.

. MUKpOOpraHu3Mbl B METAILTYPrUH.

TeMa 6: IIpoaykThl KU3HEAEATEJIbHOCTH MHMKPOOPraHU3MOB M HMX MPOMBILNLIEHHOE
NnoJiy4ueHue

Bormpocs! 1t IOArOTOBKHU:

OCHOBBI MUKPOOHOIIOTUYECKOTO MOTYICHHSI TUTTUIO0B

OcHOBBI MUKPOOHOJIOTUYECKOTO MOTYYEHHS HYKJICOTHUIOB

OcCHOBBI MUKPOOHOJIOTHYECKOTO MOTYICHHS MTOTHCAXAPUIOB

OCHOBBI MUKPOOHOJIOTUYECKOTO MTOTy4YeHUsT (PEpMEHTOB

OCHOBBI MUKPOOHOJIOTHYECKOTO IMOTYICHHSI BATAMHHOB,

OcHOBBI MUKPOOHOJIOTUYECKOTO MOTYYEHHS] aMUHOKHUCIIOT

OCHOBBI MUKPOOHOJIOTMYECKOT0 TOTY4YE€HUSI aHTUOMOTHKOB

Tema 7: OTpac/iv NpOMBIILIEHHOCTH, BKJIIOYAOIIHE MUKPOOHOJI0THYECKHE MPOIeCChI

Bomnpocs! 1t OAroTOBKHU:

CnuproBoe Opoxenue. [lomydenne 3TUII0BOTO CIUpPTA.

Bunopnenue.

[TuBoBapeHue.

XneboneveHue.

[Ipon3BOACTBO KUCIOMOJIOYHBIX POAYKTOB.

buonornueckoe KOHCEpPBUPOBAHHUE.

Teopernueckre U MPaKTUYECKHUE OCHOBBI MUKPOOHOIOTMUYECKOT0 Oy4YeHUs! paCTBOPUTENICH.

TeopeTnueckrue U MPAKTUYECKUE OCHOBBI MUKPOOHOIIOTHYECKOTO TOMYyYEHUSI OpPTraHUYeCKUX

KHCJIOT.

[IpumeHeHHE MUKpPOOPTaHU3MOB, CIOCOOHBIX K JECTPYKIUU TECTHIHUIOB, TEpOUIUIOB,

YAAICHUIO TSKENIBIX METAJIIOB.

10.  IIpuMeHeHHE MUKpPOOPTaHU3MOB JJIS O3J0POBJICHHS MOYBBI, MPECHBIX BOJ M OKEAHOB U
OXpaHbl UX OT 3arps3HEHUN MPOMBIIUICHHBIMU U OBITOBBIMUA OTXO/IaMHU.

Kpurepun onenkn

Onenka «OTIUYHO» / «3auTeHo». OTBEThl Ha MOCTaBJICHHBIE BOIPOCHI U3JAraloTCs JIOTUYHO,

MOCNIEOBATEIbHO W HE TpeOYIOT OMOJHUTENbHBIX mosicHeHui. [lomHO packpbIBaroTCs

MPUYMNHHO-CJIEICTBEHHBIE CBSI3U MEXAY SBICHUSMHU U cOObITUsMH. [lenaiorcs 0O0CHOBaHHbBIE

BBIBOJIbI. COOJIIOIAt0TCS HOPMBI JIMTEPATYPHOU pedn

Onenka «xopouio» / «3aureHo». OTBeTbl Ha IIOCTAaBJIEHHBIE BOMPOCHl M3JIararoTcs

CHUCTEMAaTHU3UPOBAHO U MOCIEAOBaTelIbHO. MaTepuan wu3naraeTcsi YBEPEHHO. PacKpbITh

MPUYNHHO-CJIEICTBEHHBIE CBA3M MEXAY SBJICHUAMU U COOBITUSAMU. JleMOHCTpHUpyeTcs yMeHue

aHAJIM3UpPOBAaTh MaTepuan, OJHAKO HE BCE BBIBOJBI HOCIT AapryMEHTHUPOBAHHBIA U

JoKa3aTeNbHbINA XapakTep. CoO0/1atl0TCsl HOPMBI JINTEPATypHOH PEUH.

OreHka «yIOBIETBOPUTEIBHO» / «3auTeHOY. [[0MyCcKaloTCs HApYIICHHs B MTOCIEA0BATEILHOCTH

U3JI0KeHUs. HermonHo pacKpbIBalOTCS NPUYMHHO-CIEACTBEHHBIE CBS3HM MEXAY SIBICHUSMU H

coObITHsIMH. J[eMOHCTPUPYIOTCS TIOBEPXHOCTHBIE 3HAHUS BOMPOCA, C TPYIAOM PEIIAIOTCS

KOHKpeTHbIE 3anauu. MMmerorcs 3aTpynHeHHs ¢ BbIBOJaMHU. JlomycKaroTcs HAapyIIEHUS HOPM

JIUTEPATYpPHOU peyH.
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OrneHka «HEYTOBJICTBOPUTEILHO» / «HE 3auTeHO». MaTepuan u3jaraercsi Hermocleq0BaTeIbHO,
COMBYMBO, HE TMPEICTABISACT OMNPEACICHHOW CHCTEMBbl 3HAaHWN 10 auciumimHe. He
paCKpBIBaIOTCH HpI/I‘II/IHHO-CJIe,Z[CTBCHHBIG CBA3HU MC)KI[y ABJICHUAMU U COGBITI/IHMI/I. He
MPOBOJUTCA aHamW3. BbIBOAbI OTCYTCTBYIOT. OTBETHI Ha JIOMOJHHUTEIBHBIC BOIPOCHI
OTCYTCTBYIOT. VIMEIOTCS 3aMETHBIE HApyILIEHHsI HOPM JIMTEPATYPHOU PEUH.

BO]’[pOCBI K KOJUVIOKBUYMaM

KoanokBuym 1. Tema: OcHOBBI KyJIbTHBMPOBAHHS

Bomnpocs! 1151 TMCBMEHHOTO OTBETA:!

OO01mast xapakTepuCTHKa MUKPOOPTaHI3MOB.

Mopdodonoruueckue ocoOeHHOCTH: (hopMa, pa3Mephl, CTPOSHUE KIIETOK; XUMUYECKHI COCTaB.
OOMeH BelecTB U MUTaHHE MUKPOOPTaHU3MOB.

BinusiHue BHeEmIHEH cpelbl Ha KU3HEACATEIBHOCTh MHUKPOOPTaHU3MOB. Dusnueckue,
XUMHUYECKHE U OnosIornueckue GakTopbl

KouanokBuym 2. Tema: OcHOBHBIE 3Tallbl MUKPOOHOJ0THYECKOT0 MPOM3BOICTBA

Bonpocs! 1 MucbMEHHOTO OTBETa:

[IurarenbHble Cpenbl sl KYJIbTUBUPOBAHUS MUKPOOPTaHU3MOB.

CocraB nUTaTEIbHBIX CPE.

[TpuHLIMIIBI COCTaBICHUS MUTATENIBHBIX CPE/I.

Mertoapl KyTbTUBHPOBAHUSI MUKPOOPTaHU3MOB.

VYrpasinsieMoe KylIbTUBUPOBAHUE MUKPOOPTAHU3MOB.

O06opynoBaHre MUKPOOHOIOTHUYECKUX TTPOU3BOICTB

Mertoabl moy4eHus: HOCEBHOTO MaTepHalia.

CriocoObl 1 METO/IbI MPUTOTOBIICHUSI MTUTATEIBHBIX CPE].

9. OunucTKa ¥ CTEpUIN3AIMU BO3AyXa Ha MPOU3BOJCTBE.

10.  Tlporecchl pepMeHTaIUH.

Eal A

Ealbadi S e

PN

11.  Croco0Obl KOHIIEHTPUPOBAHUS U OTAEICHUS OMOMACCHI.

12. MeToap! BBIACICHHS TIEJIEBBIX TPOTYKTOB MUKPOOHOJIIOTHYECKOTO CHHTE3A.

13.  IIpuHUIUIBI OYHCTKU CTOYHBIX BOJ M Ta30BBIX BEIOPOCOB.

KonnokBuym 3. Tema: TumoBasi TexHOJIOrMYecKas CXeMa MHKPOOHMOJIOTHYECKOIo
NPOU3BOJCTBA

Bomnpock! /U1 TMCBMEHHOTO OTBETA:

1. IlpousBoacTBa, OCHOBaHHBIEC HA MMOJIyYEHHUH MUKPOOHOH OMOMACCHI.

2. TIpon3BoICTBO BHYTPHUKJIETOUYHBIX METa0OIHUTOB.

3. IIpou3BOACTBO BHEKJIETOUHBIX METAaOOIHUTOB.

KoanokBuym 4. Tema: MukpoOnoornyeckue nNpou3BoACTBa, OCHOBAHHbIC HA MOJYYCHUHU
MHUKPOOHOI1 OMOMacChl

Bonpocs! 1151 NTMCbMEHHOTO OTBETA:!

1. IIpon3BoaCTBO M MPUMEHEHHE KOMOBOTO O€JiKa,

2. Ilpou3BOJCTBO U MPUMEHEHHE OMOIPENapaToB ISl 3allUThl paCTEHHH

3. IIpou3BOACTBO U MPUMEHEHHE OMONPEnapaToB 1Jis NTULEBOJICTBA

4. ITpon3BoACTBO U MPUMEHEHUE OMOIIPENnapaToB sl ’)KUBOTHOBOJCTBA

KoanokBuym 5. Tema: MukpoOnooruyeckue nNpou3BoACTBa, OCHOBAHHbIC HA MOJYYCHUHU
MHUKPOOHOI1 OMOMacChl

Bonpocs! 1151 1MCbMEHHOTO OTBETA:!

1. IIpousBocTBO OMOMpENapaToB JIsi OYHCTKH BOJIBI

2. Ilpou3BoJCTBO OHOMIpPENapaToOB AJIsi OYMCTKU MOYBBI

3. MukpoOHOJIOrHUECKOE TPOU3BOJICTBO BaKLIUH

4. TIpon3BOACTBO MUKPOOHOJIOTHYECKUX YAOOpEHUH



KoanokBuym 6. Tema: MukpoOnoornyeckue nNpou3BoACTBa, OCHOBAHHbIC HA MOJYYCHUHU
MHUKPOOHOI1 OMOMacChl

Bonpocs! 1151 TMCbMEHHOTO OTBETA:!

1. IIpou3BoCcTBO IpenapaToB Il MEPEePadOTKH OTXOI0B

2. buonpenapatsl A1 OUUCTKHA CTOYHBIX BOJ.

KoanokBuym 7. Tema: IIpoaykrThl KU3HEAEATEIbHOCTH MHKPOOPraHU3MOB H HX
NPOMBINLTICHHOE NOJy4eHHe

Bomnpocs! /1 TMCBMEHHOTO OTBETA:

1. TeopeTnueckue U MPaKTUIECKUE CIIOCOOBI MUKPOOHOIOTUYECKOTO ITOTYUEHUS JIUITHIOB

2. Teopernueckue U NPaKTUYECKHUE CIIOCOOBI MUKPOOHOIOTHYECKOT0 MOTY4YEHUS HYKIEOTH I0B

3. Teopernueckue 1 MPaKTUYECKHUE CIOCOOBI MUKPOOHOIIOTHYECKOTO OTYUYESHUSI OPraHUYECKUX
KHCJIOT

KonnokBuym 8. Tema: IIpoaykThl :Ku3HenesiTeJIbHOCTH MHKPOOPraHM3MOB M HX
NPOMBILLIEHHOE NOJIy4eHue

Bonpocs! 1151 NTMCbMEHHOTO OTBETA:!

1. TeopeTnueckue M NpakTHUECKUE CHOCOOBI MHKPOOMOJIIOTMYECKOTO MOIY4YeHHs OEIKOBBIX
IIpenapaToB

2. Teopetnueckue M  NOPAKTUYECKHE  CIIOCOOBI ~ MHUKPOOMOJOTHMYECKOTO  MOJY4YEeHHUs
[I0JINCaXapUa0B

3. TeopeTrnueckue v MPAKTHIECKUE CIIOCOOBI MEKPOOHUOIOTHYECKOTO TTOTyYeHUsT (DEPMEHTOB

KonnokBuym 9. Tema: IIpoaykThel Ku3HenesiTeJIbHOCTH MHKPOOPraHM3MOB M HX
NPOMBILLIEHHOE NOJIy4eHue

Bonpocs! 1151 1MCbMEHHOTO OTBETA!

1. Teopernueckue U NpakTUYECKUE CIIOCOOBI MUKPOOHOJIOTNYECKOT0 MOIy4YEHUSI BATAMUHOB

2. TeopeTnueckue U MPaKTUYECKHE CIIOCOOBI MUKPOOHOIOTUYECKOTO TTOTYIECHUSI aMUHOKHUCIIOT

3. Teopernueckue U NPakKTUYECKUE CIIOCOOBI MUKPOOHOJIOTHYECKOT O MOIY4YE€HUSI TOPMOHOB

4. TeopeTudeckue U MPaKTHUECKUE CIIOCOOBI MUKPOOHOIOTHUECKOTO MOTYyYeHU aHTUOMOTHKOB

KosnoxkBuym 10. Tema: OTtpacian MPOMBIIIEHHOCTH, BKJIIOYAIOIIINE
MHKPOOHOI0THYECKHE ITPOLECcChI

Bomnpock! U1 TMCBMEHHOTO OTBETA:

CrniuproBoe OpoxeHre. MUKpOOpPraHU3Mbl, XUMH3M, BUIIBI CHIPbSL.

[Tony4yenue 3tunoBoro cnupra. OCHOBHbIE HCTOYHUKH CBIPbSL.

Bunonenue. Pacbl npoxokeit, XuMu3M, TpeOOBaHHS K CHIPBIO.

[TuBoBapenue. TexXHOIOTHSI, MUKPOOPTAHU3MBI, CYOCTpPATHI.

. Xnebonedenue. J{pox:ku U MOJIOYHOKHUCIIBIE MUKPOOPTaHU3MBI U X POJIb B XJI€00NEUEHNH.

KonnokBuym 11. Tema: Otpacan NPOMBbILIIEHHOCTH, BKJ/IIOYaKOLIHE
MHKPOOHO0JI0THYeCKHe MPOoLecchl

Bonpocs! 1151 1MCbMEHHOTO OTBETA:!

[Tpon3BOACTBO KUCIOMOJIOYHBIX IPOAYKTOB.

buonorunueckoe KOHCEPBUPOBAHUE.

[Tpou3BOACTBO KBAILIEHBIX OBOIIEH, CHUJIOCA.

Teopernueckne 1 MPaKTUYECKHE OCHOBBI MUKPOOHOJIIOTHYECKOTO MOIy4YEHHS paCTBOPUTEIIEH.

. Mukpobunonorudeckas TpaHCQOpMAaLUs Pa3IUUHBIX COCIUHEHHUH.

KonnokBuym 12. Tema: Otpacian NPOMBILIIEHHOCTH, BKJ/IIOYaKOLIHE
MHKPOOHO0JI0THYeCKHe MPOoLecchl

Bonpocs! 1151 NTMCbMEHHOTO OTBETA:!

1. Wcnonp30BaHNE MUKPOOPTaHU3MOB MpH 100bIYe HEYTHU U YIIIA.

2. IlpuMeHeHHe MHKpPOOPTaHU3MOB, CIIOCOOHBIX K JAECTPYKIHMHM MECTULUAOB, TepOHINIOB,
YJAJIEHUIO TSDKENBIX METAJIIOB.

3. IlpuMeHeHne MMKPOOPraHM3MOB JUIsl O3JOPOBJIEHUS II0YBBI, IPECHBIX BOJ OKEaHOB, U
OXPaHBbl UX OT 3arpsA3HEHUI IPOMBIIUIEHHBIMU U OBITOBBIMH OTXOJIaMH
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Kputepuu onieHKH KOJJIOKBHYMA:

- OIICHKA «OTJIMYHO» BBICTABISACTCS, €CIM CTYJICHT JEMOHCTPUPYET BCECTOPOHHEE,
CUCTCMATHUUYECCKOC U I‘JIy6OKO€ 3HAHUC MaTepI/Ia.Ha, yMeHI/Ie CBOGOI[HO BBITIIOJIHATH HpaKTI/I‘ICCKHe
3aJ]laHUsl yMeeT CBOOOJHO JIOTHYECKH, apTyMEHTHPOBAHHO, Y€TKO M C)KAaTO M3JIaraTh OTBETHI Ha
BOHpOCBI C UCIIOJIB30BaAHUCM HaquOﬁ TepMI/IHOHOFI/II/I;

- OIIEHKAa «XOpPOIIO» BBICTABISACTCS, €CJIM CTYACHT IPOJEMOHCTPUPOBAT XOPOIIHE
CUCTEeMAaTUUYECKUE 3HAHHS MaTepuaia, OTBETHl COJIEPKAaT HEKOTOPYI0 HETOYHOCTh WU HE
OTJIMYAIOTCS TOJTHOTON M3JI0KEHUS,

- OICHKa ((YI[OBJIGTBOPI/ITGJIBHO» BBICTAaBIACTCA, €CJIHU CTyI[eHT a€T HCIIOJIHBIC OTBCTHI
Ha BOIPOCHI, IOMYCKAeT HETOYHOCTH B (DOPMYIIUPOBKAX;

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

OHGHO‘IHBIG cpeacrBa i HWHBAJIMAOB W JIUMI[ C OrPpaHUYCHHBIMU BO3MOXHOCTAMU
3JI0POBbSI BEIOMPAIOTCS C YUETOM UX WHAUBUIYAITBHBIX TICUXO()U3NIECKIX OCOOCHHOCTEH.

— Hpu HGOGXOI[I/IMOCTI/I HHBaJIWJaM H JiMaM ¢ OrpaHHYCHHBIMHU BO3MOXHOCTAMU
3JI0POBBS MTPEIOCTABIISCTCS TOTIOIHUTEIILHOE BPEMsI ISl TIOATOTOBKU OTBETA,

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

— TIpY HEOOXOAUMOCTH ISl 00YUAIOIINXCSI C OTPAHMYCHHBIMHA BO3MOXKHOCTSIMHU 3/T0OPOBBSI
U HWHBAJIWIOB Hponcaypa OLCHUBAHHUA PC3YJIbTATOB 06yLIeHI/I$I II0 AUCHUIIIIMHE MOXKET
MIPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Ipouenypa oleHUBaHUs PE3yabTATOB OOYYCHHS] MHBAIUIOB U JIMI] C OTPAaHUYCHHBIMH
BO3MOXXHOCTSIMH 3JIOPOBbsSI 10 TUCHHIUIMHE (MOIYJIO) TPENyCMAaTPUBACT TIPEIOCTABICHHE
uHpopManuu B (opMax, aganTUPOBAHHBIX K OrPAaHUUYEHHUSIM HMX 370POBbS U BOCIPHUATHS
nHpopMmanuu:

JUist L ¢ HapyLEHUsAMU 3pEHUS:

— B TIeYaTHOM popMe YBETUICHHBIM MIPUPTOM,

— B popMe IEKTPOHHOTO TIOKYMEHTA,

JUiist T ¢ HApyIIESHUSIMH CITyXa:

— B [1e4aTHOM (opme,

— B (hopMe 3IEKTPOHHOTO TOKYMEHTA.

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

— B TIe4aTHOM ¢opme,

— B popMe IEKTPOHHOTO TIOKYMEHTA,

JIaHHBII TIEpeYeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
00yJaromuxcs.

4.2 ®oH OLIEHOYHBIX CPEICTB sl MPOBEACHUS MPOMEKYTOUYHOM aTTeCcTallum.

BOl'IpOCbI AJIS MOATOTOBKH K IK3aMEHY

Hcropus pa3BUTHS TEXHUYECKOH MUKPOOUOJIOTHH.
MuKpOOpraHu3MEbI, HCIIOJIb3yeMbIe B MUKPOOHOIOTHYECKONH TPOMBIIIIICHHOCTH.
OcHoBHBIE OTpacIu MUKPOOHOIOTUYECKOMN MPOMBIIIIIEHHOCTH
HoBrbie HanpaBiieHUs B COBPEMEHHOM TEXHUYECKOM MUKPOOHOJIOTHH.
HoBbie BuabI ChIpbsI.
OO1as xapakTepucTUKa MUKPOOPTaHU3MOB.
7. Mopdonornueckne ocobeHHOCTH: (opMma, pa3sMepbl, CTPOEHHE KIETOK; XUMHUUYECKHHA
COCTaB.
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8. OOMeH BeleCTB U MUTAHUE MUKPOOPTAaHU3MOB.

9. BausHMe BHEIIHEN Cpeabl HA )KU3HEACSITEIbHOCTh MUKPOOPTaHU3MOB.

10. dusmndeckue, XuMHUECKUe U Ouonornueckue GakTopsl. MIx BIUSHUE HA TPOAYIICHTA.

11. IutarenpHble Cpelbl AN KYJIbTHBUPOBAHUS MHUKPOOPraHu3MoB. COCTaB MUTATENIbHBIX
cpen.

12. Metoabl  KyJIbTHUBUPOBAaHUS ~ MUKpPOOPraHW3MOB. [lOBEpXHOCTHBIM,  TIyOMHHBIH,
NIEPUOIUYECKUM, HEIPEPBIBHBIN.

13. YcnoBus HEmpepbIBHOTO KyJdbTHBHpOBaHMs. Kiaccudukaius cHUCTeM HEMpephIBHOTO
KYJIbTUBUPOBAHUS.

14. KonuyecTBEeHHbIE XapakTEPUCTUKA POCTa M MNPOAYKTHUBHOCTH. CKOpPOCTh poOCTa.
DKoHOMHYECKUH KOA(PHUITUEHT WK BhIX01 Omomacchl. Merabomnueckuii KO3 HUIIHEHT.

15. KonuyecTBeHHBIE XapaKTEPUCTUKU pocTa U MPoAyKTUBHOCTU. CyOcTpaTHasi KOHCTaHTa
WJIM KOHCTaHTa HacklmeHus. KoHcTanTa MHrHOMpPOBaHUSI.

16. YnpasnsieMoe KyJbTUBUPOBAHUE MUKPOOPTAHU3MOB.

17. Craaus nosnydeHus IOCEBHOIO MaTepuaa.

18. Cragus npUroTOBICHHS MUTATEIbHBIX CPE.

19. Craaust O4MCTKM U CTEPUIN3ALIUN BO3AYXA.

20. Cranust pepMeHTAIIH.

21. Cragust KOHIEHTPUPOBAHUS U OT/AEICHUS OMOMACCHI.

22. Cranusi BeIICTICHUS 1IETEBBIX MPOTYKTOB MUKPOOHUOIOTHYECKOTO CHHTE3A.

23. Craausi OYMCTKH CTOYHBIX BOJ U Ta30BBIX BHIOPOCOB.

24. OO6opynoBaHuE MUKPOOHOIOTUUECKUX MMPOU3BO/ICTB.

25. IMMOOMIH30BaHHBIE CHCTEMBI

26. IIpown3BoacTBa, OCHOBAaHHBIC HA MOTYYCHUH MUKPOOHOM OMOMACCHI.

27. TIpou3BOACTBO BHYTPUKJIETOUHBIX METAOOINUTOB.

28. IIpou3BOACTBO BHEKJIETOYHBIX METAOOIUTOB.

29. TIpou3BoACTBO KOPMOBBIX OEIKOBBIX IPOJYKTOB.

30. TeopeTtnyeckue ©  TPAKTUYECKHE OCHOBBI ~ MHKPOOHMOJOTHYECKOTO  IMOJTyYEHUS
OaKTepHabHBIX YIOOPEHU.

31. ITpousBoACTBO BaKIMH, OakTeprnoGharoB ¥ MEIUIIMHCKUX PETapaToB.

32. bakTepuanbpHbIE CPEICTBA 3aLIUTHI PACTEHUH.

33. Hcnonb3oBaHME MUKPOOPTAaHU3MOB MPH MOJYYEHUHN TOIJIUB.

34. Mukpoopranusmsl B METAJTypPIUH.

35. IlpousBoAcCTBO U MpUMeHEeHHE KoMoBoro Oenka. Ceipwe. [IpoayeHTslI.

36. IIpou3BOACTBO M MPUMEHEHHE OMOTIPENapaToB IS 3alUThI PaCTCHUH

37. Tlpou3BOACTBO M MPUMEHEHHE OMOMPEnapaToB s NTUIIEBOJICTBA U )KUBOTHOBOCTBA.

38. ITpou3BOACTBO MUKPOOHOIOTHYECKUX yIOOPECHUA.

39. TIpou3BojaCTBO MpenaparoB AJis MepepadoTKH OTXOI0B M OYUCTKU CTOYHBIX BOJ]

40. Teopernueckue M MPaKTUYECKHUE OCHOBBI MHKPOOMOJIOTHYECKOTO MOJYUYEHUs JIUIHIOB.
Coipbe. IIpoaynieHTsI.

41. Teopernueckue W MPAKTHYECKHE OCHOBBI ~ MHUKPOOHOJIOTMYECKOTO  TMOJYYCHUS
nonucaxapugoB. Ceipbe. [IpoyieHTHI.

42. Teopernueckue W MPAKTHYECKHE OCHOBBI ~ MHUKPOOHOJIOTMYECKOTO  TMOJYYCHUS
dbepmenToB. Ceipwe. [IpoayreHTHI.

43. Teoperuueckue U MPaKTUYECKHUE OCHOBBI MUKPOOHUOIOTHUECKOTO MOJIyYeHNUs BUTAMHUHOB
1 TopMOHOB. ChIpbe. [IponyneHTsI.

44. TeopernueckMe W  MPAKTHYECKHE OCHOBBI ~ MHUKPOOHOJIOTHYECKOTO  TOJYYCHUS
aMUHOKHCIIOT. Chipbe. [IpoayrieHThI.

45. Teopernueckue W  MPAKTHYECKHE OCHOBBI ~ MHUKPOOHOJIOTMYECKOTO  TMOJYYCHUS
aHTHOMOTHKOB. ChIphe. [IpoTyieHThI

46. CnuptoBoe Opoxxenue. [TomydeHue 3THIIOBOTO CIIUPTA.



47. Bunopenue. [luBoBapenue. XneboneueHue.

48. ITpou3BOACTBO KUCIOMOJIOYHBIX TPOAYKTOB.

49. buonornueckoe koHcepBrpoBaHue. [Ipon3BoCTBO KBAIlIEHBIX OBOLIEH, CHIIOCA.

50. Muxkpobuonoruueckas Tpancpopmarius.

51. Teopernueckue ¥  TNPAKTHUYECKUE OCHOBBI ~ MHUKPOOMOJOTMYECKOTO  MOJTYYEHHUs
opranndeckux KucioT. Ceipbe. [IpoayieHTs

52. Hcnonb30BaHne MUKPOOPTaHU3MOB IIPU 100bI4E HEPTU U YTJISL.

53. Tlomy4yeHne MmMTaMMOB MHKPOOPTaHW3MOB, CIIOCOOHBIX K JIECTPYKIIMA CTOMKHX
MPOMEKYTOUHBIX TPOAYKTOB PA3JIOKECHHSI IECTUIIUAOB U TePOHIINIOB

54. Tlony4yeHue MITaMMOB MUKPOOPTaHU3MOB, CIOCOOHBIX K YAAJIEHUIO TSKEJIbIX METAIIJIOB.

55. IlpumeHeHre MUKPOOPTaHU3MOB ISl 03J0POBJIEHUS ITIOYBbI, IPECHBIX BOJ U OKEAHOB

56. IlpumeHeHHEe MHUKPOOPraHW3MOB JII OXpaHbl IMOYBBI, MPECHBIX BOJ M OKEAHOB OT
3arpsi3HEHUH MPOMBIIIUICHHBIMHU U OBITOBBIMU OTXOJIaMHU

Kputepuu oneHku sx3ameHa:

- OLIEHKA «OTJIMYHO» BBICTABISETCS, €CIM CTYACHT YCBOWJI OCHOBHYIO M 3HAaKOM C
JIONIOJTHUTEIILHOW ~ JIMTEPATypOu, PEKOMEHIOBAHHOM MPOrpPaMMON; JEMOHCTPUPYET
BCECTOPOHHEE, CHUCTEMaTHYeCKoe M TIJIyOOKOoe 3HaHHWE NPOTrPaMMHOI0 Marepuana, yMEHHE
CBOOOJHO  BBINOJHATH  MpaKTUYECKHEe  3afaHus. TpeOyemble  OOIIEKYIbTYpPHBIE U
npodecCHOHATIbHBIE ~ KOMIETEHIMH  C(OPMHPOBAHBI,  yMeeT  CBOOOJHO  JIOTWYECKH,
apryMEHTUPOBAHHO, YETKO M CXATO M3JaraTh OTBETHl HA BOIMPOCHI C UCIOJIb30BAaHUEM HAYYHOMH
TEPMHHOJIOTUH;

- OLIEHKAa «XOpOUIO» BBICTABISAETCS, €CJIU CTYACHT MPOJEMOHCTPUPOBAT XOPOIIHE
CHUCTEMaTHUYEeCKHe 3HAHMs Marepuaja, OTBETHl COJEpXKAaT HEKOTOPYI0 HETOYHOCTh WM He
OTJIMYAIOTCSI TIOJTHOTOM M3JI0KEHUSI; CTYACHT 3aTPYyJIHSAETCS B BBISIBJICHHH CBSI3U H3JIaraeMoro
MaTepuana ¢ APyruMHU pas3zesiaMy IPOrpaMMBi;

- OILIGHKa «YJOBJIETBOPUTEIHHO» BBICTABIIAETCS, €CIM CTYAEHT JAeT HEMOJHBIE OTBETHI
Ha BOIPOCHI K3aMEHALIMOHHOTO Oniera, He CMOT 0OOCHOBAaHHO OTBETUTH HA JONOJHHUTEIbHbIC
BOIPOCHI, IOMyCKaeT HETOUHOCTH B (POPMYITHPOBKAX;

- OIICHKA «HEYIOBJICTBOPUTEIILHO» BBICTABIISCTCS, €CIU CTYACHT HE TOJTOTOBHIICA K
9K3aMEHY, HE OTBETHJI Ha BONPOCHI MM OTBETHJI HEMpPaBUIIbHO; IMOKa3aad cjadble 3HAHUS U
JOMYCTHII TPyObIe OIIMOKHU; OIEHKA «HEYIOBICTBOPUTEIHLHO» BBICTABISETCS, €CIA CTYACHT
MOJIO>KUJT OUJIET U OCTAaBHJI €ro O6e3 OTBeTa.

OueHo4HbIE CpeAcTBa Ui WHBAJIWAOB M JIMI] C OTPAaHMYCHHBIMH BO3MOKHOCTSIMU
3/I0pOBbsI BHIOUPAIOTCA C YUETOM UX MHAMBHUIYaTbHBIX ICHXO(PU3MUECKUX 0COOEHHOCTEH.

— Ipu HEOOXOIMMOCTH WHBAIMAAM M JIMIAM C OTPAaHWYCHHBIMH BO3MOXKHOCTSIMH
3JI0POBbsI IPEIOCTABIISIETCS IOTIOTHUTEIBHOE BpeMsl JUIsl OATOTOBKH OTBETA HA HK3aMEHE;

— IpY IIPOBEJICHNUH IPOLEAYPHI OLCHUBAHUS PE3yIbTaTOB OOYUCHHS MHBAINIOB U JIHII C
OTrPaHUYEHHBIMU BO3MOXKHOCTSIMH 370POBBSI IPEAYCMATPUBACTCS MCIOIB30BAHNE TEXHUYECKUX
CPE/ICTB, HEOOXOMMBIX UM B CBSI3M C X MHIUBHyaIbHBIMU OCOOCHHOCTSMU;

— IIpU HEOOXOAUMOCTH JJIs1 00YHAIOIIUXCSI C OTPAHUYCHHBIMH BO3MOXKHOCTSIMHU 3/I0POBbS
M WHBAINAOB TMPOIENypa OLEHHBAHUS pE3yIbTaTOB OOYYEHHS 110 JUCHUIUIMHE MOXKET
IPOBOJIUTHCS B HECKOJIBKO ATAIIOB.

[Tpouenypa oreHWBaHMS PE3yIbTATOB OOYYEHUS] WHBAJIUIOB U JIUIl C OTPAaHUYCHHBIMU
BO3MOXHOCTSIMH 3JI0POBbsSI 10 JTUCHUIUIMHE (MOXYJIO) TPENyCMaTpUBAET IPEIOCTABICHHUE
uHpopManuu B ¢opMax, AJANTHPOBAHHBIX K OrPAHWYEHUSIM HX 3JIOPOBBS M BOCIPHSITHS
uHpOpMaLnu:

JUst UL ¢ HapyIICHUSIMH 3PEHUS:

— B [1I€YaTHOW (hopMe YBEIUYCHHBIM HIPUPTOM,

— B (hopMe PIIEKTPOHHOTO JIOKYMEHTAa,

JUnist a1 ¢ HapyIIEHUSIMH CITyXa:



— B I1e4aTHO (opme,

— B (hopMe 3IEKTPOHHOTO TOKYMEHTA.

ILJIH JiAI ¢ HAPYUWICHUAMU OTIOPHO-ABUT'ATCIIBHOIO aIllapara:

— B TIeYaTHOM ¢opme,

— B (hopme 31IEKTPOHHOTO TOKYMEHTA,

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

5. IlepeyeHb OCHOBHOH W JONMOJHHUTEJBHOH y4eOHOIH JHMTepaTrypbl, HEOOX0AMMOM
JUISI OCBOEHMSI M CHUIJIMHBI (MOAYJIs1).

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

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

Jl51s ocBOGHMS AUCUMILTMHBI HHBAIUIAMH U JUIIAMH C OTPAHUYEHHBIMU BO3MOXKHOCTSIMHU
3I0POBbSl MMEIOTCSI M3JaHHS B JJICKTPOHHOM BHJE B JJIEKTPOHHO-OMOIMOTEYHBIX CHCTEMaxX
«Jlaab» n «Opaiiry.

5.2 lonostHMTeILHASL JIATEPATypa:

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

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

3. I'opnenko, B.A. Hayunsie ocHOBBI OMOTeXHOJO0THH : yueOHOe TTocobue / B.A. I'opnenko,
HM. Kyry3oBa, C.K. Ilaryauna ; MuHucTepcTBO 00pa3oBaHusi W Hayku Poccuiickoii
Oenepannn, PenepalibHOE TOCYAApCTBEHHOE OIOHKETHOE 00pa30BaTEIbHOE YUpexkKIeHUE
BBICHIETO POGECCHOHATHLHOrO 00pazoBaHust «MOCKOBCKHNA TeIarornyeckKuii ToCyaapCTBEHHBIH
yauBepcuteT». - M. : Ilpomereii, 2013. - Y. I. Hanorexnonoruu B Guonoruu. - 262 c. : ui.,
Ttabn., cxem. - ISBN 978-5-7042-2445-7 ; To xe [Dnekrponnsii pecypc]. - URL:
https://biblioclub.ru/index.php?page=book&id=240486

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

5.3. Illepuoguyeckne U3IaHNUs:

Mecro
[lepuoauuno
Ne 3a Kakue TOJIbl | XpaHEHHU
HazBanue n3znanus CThb BBIXOJA
n/n XpaHUTCS A
(B TOM)
Muxkpobuosiorus 6 1944-2016 93
) 1956-1983,
Bectauk MI'Y. Cepusi: buonorus 4 1987-2016 g3



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

4 Knunanueckas u maboparopHas AuarHoctuka | 12 2001-2016 43

5 Muxkosorust 1 GUTONATOIOTUS 6 2001-2016 93

6 MukpoOHOIOTHYECKUH JKypHAIT 6 1987-2016 43

7 MorexyssipHasi OMOJIOTHsI 6 1978-2016 93

8 buorexHonorus 6 1996-2016 3

9 N3Bectuss PAH Cepusi: buonornueckas 6 1936, 1944-2013 q/3

10 | IlpuknagHast OMOXMMHUSI 1 MUKPOOHOJIOTHS 6 1968-2016 93

buonorns. PedeparuBHslii KypHaJ.
8 I s Pep P 1970-2013 3a PXK

6. Ilepeyenr pecypcoB  HHGPOPMAIUMOHHO-TEJEKOMMYHMKANMOHHON  ceTH
«HTEepHET», HEOOXOAMMBIX JIS OCBOEHMSI AUCUUIIJIMHBI (MOIYJIs1).
1. www.kubsu.ru - opunnansuerii caitt KybaHCKoro rocy1apcTBEHHOTO YHUBEPCUTETA;

2. http://www.biorosinfo.ru/ - odwunmanpHBIA calT oOmecTBa OuMOoTexHONOroB Poccuu
nMend 10.A. OBunHHUKOBA

3. http://www.cbio.ru/ - uatepaer-)xypHan "Kommepueckas 6MoTexHOIOTHSA";

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

5. http://www.ibp-ran.ru/main.php - oduIHManEHBI CalT WHCTUTYTA OHOJOTHYECKOTO

nprOOPOCTPOCHUS C ONBITHBIM MPou3BoAcTBOM PAH;

6. http://www.genetika.ru/ - odurnuanpasiii cadt DI'YII T'ocymapcTBeHHBIH HaydHO-
HCCJIEIOBATEIbCKOIO HMHCTUTYTAa T€HETUKH W CENIeKIIMU MPOMBINUIEHHBIX MHUKpPOOPTaHHW3MOB
(Mockga)

7. DnexrponHas oubmmoreunas cuctema eLIBRARY .RU (http://www.elibrary.ru)
8. DmekTtpoHHas OmOimoTedHas cuctemMa uznarenscrsa "Jlanp" http://e.lanbook.com

7. MeToanuyeckne yYKa3aHUsl JJIsi 00y4alOIIUXCHA MO OCBOEHUIO IMCIUIIMHBI
(Mmoxyas).

Jlexnus:

Pabora Ha nekuuu sIBIISIETCS OYCHb BaKHBIM BHJIOM CTYACHYECKOH JESITEIbHOCTH IS U3YyUCHHS
JUCIHUIUIMHBL, T.K. Ha JIEKIUH MPOUCXOAUT HE TOJBKO COOOIIEHHE HOBBIX 3HAHUH, HO H
cucTeMaTH3anus U 000O0IIeHHEe HAKOIUIEHHBIX 3HAHUHN, (OPMHUPOBAHUE HA UX OCHOBE HJICHHBIX
B3IJISI0B, YOEXKIEHUH, MHUPOBO33PEHHUS, Pa3BUTHE IO3HABATENbHBIX M MpodeccroHalIbHbBIX
UHTEpecoB. JIGKTOp OpHEHTHPYET CTYACHTOB B ydeOHOM Mmarepuaie. KpaTkue 3anucu jexkuui
(KOHCTIEKTHPOBAHUE) TIOMOTAET YCBOUTHh MaTepuall.

Hanucanue KOHCHEKTa JEKUUH: KpaTKO, CXEMaTH4HO, IIOCJIEOBATEIbHO (DUKCHPOBATH
OCHOBHbBIE TIOJIOKEHUS, BBIBOJbI, (OPMYIUPOBKH, OOOOIIEHMS; MOMEYaTh Ba)KHbIE MBICIH,
BBIJICTISITH KITIOYEBBIC CIIOBA, TEPMHUHBL. KOHCTIEKT JTydIlle MOAPa3eNiaTh Ha MMyHKTHI, maparpadsl,
coOnronast KpacHylo cTpoky. [IpuHIMnNuaneHble MecTa, omnpeaeneHus, (GOpMyIbl CleqyeT
COIIPOBOKIATh 3aMEUAHUSIMH: «BAXKHO», «0CO00 BaXKHO», «XOPOIIO 3allOMHHUTB» U T.I. WIH
MoJAYepKUBaTh KpacHoW pyukoi. llemecoobpasHo pa3paboraTh COOCTBEHHYIO CHMBOJIUKY,
COKpAILlEHUS CJIOB, YTO MO3BOJHUT CKOHIIEHTPUPOBAaTh BHHMAHHE HA BAXKHBIX CBEICHUSX.
[TpocnymuBanue U 3aMUCh JEKIUU MOKHO MPOU3BOAUTD MPU MOMOIIHM COBPEMEHHBIX YCTPONCTB
(mukTodoH, HOYTOYK, HeTOyK W T.n.). PaboTas Haj KOHCIIEKTOM JIEKLIUH, BCerga CieayeT
UCIIONIb30BAaTh HE TOJBKO Y4YEOHUK, HO M Ty JUTEPaTypy, KOTOPYIO JOMOJHUTEIHHO
PEKOMEHIOBAI JIGKTOp, B TOM YHCJIE TEPUOJUYECKHE H3JaHUS COOTBETCTBYIOLICH
HanpaBieHHocTU. [lo pe3yiabTaram paboOThl C KOHCIEKTOM JIEKLIHUU CjlelyeT O0O03HauuTh
BOTIPOCHI, TEPMHUHBI, MaTEPHAJl, KOTOPBI BHI3BIBACT TPYIHOCTH, IOMETUTH U MOMBITATHCS HAUTH
OTBET B peKOMeHAyeMoil nureparype. Ecimum camocTosTenbHO HE yhaeTcss pa3oOparbcsi B
Mmarepuaie, Heo0X0JUMO c(hOPMYIMPOBATE BOIPOC U 33/1aTh MPENOIABATEII0 HA KOHCYJIbTAIUH,



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/

HA MPAKTUYECKOM 3aHITHH, Ha OOIIEHUU B KOHTAKTHBIE Yachl. JIEKIIMOHHBINA MaTepHal sSBISETCS
0a30BbIM, C KOTOPOTO HEOOXOJMMO HadyaTh OCBOCHHUE COOTBETCTBYIOIIETO pa3jieia W TEMBI.
I11aH MOATOTOBKHU K JIEKIIVH:

. 03HAKOMUTHCS C TEMOM JIEKLINUU

. 03HAKOMUTHCS C MPEATIOKEHHBIMHA BOIIPOCAMU
. W3YYUTh COOTBETCTBYIOIIMI MaTepuan

. 03HAKOMUTHCS C JTUTEPATYPOH 10 TEME

IIpakTnyeckue (ceMUHAPCKHE) 3aHATHS
B mnpouecce moAroTOBKM K MPAKTUYECKOMY 3aHATHIO HEOOXOJUMO O3HAKOMUTBHCS C

paboyeil mMmporpaMMoill NHUCUUIUIMHBI, T€MaMH M IJIaHAMH TPAKTUYECKUX (CEMHHApPCKUX)
3aHATHUH, yAenss 0co00e BHUMaHHE LEISIM U 33Ja4aM, CTPYKTYPE M COACPKAHUIO TUCIUILIHHBI,
MIPOBECTH aHAJM3 OCHOBHOW y4e€OHOW JHMTEPATYpHl, MOCIE Yero paboTaTh ¢ PEKOMEHJIOBAHHOU
JOTIOTHUTETIFHOW JNuTepaTypoil. [IpM yCTHOM BBICTYIUICHMH IO KOHTPOJBHBIM BOIIPOCAM
CEMHHApPCKOT0 3aHATHS HY)KHO H3JIaraTh (HE 4YMTaTh) MaTepuall BBICTYIJICHUS CBOOOIHO.
Heo06xoauMo KOHLIEHTpUpPOBAaTh CBOE BHUMAaHME HA TOM, 4YTO BBICTYIJICHHE OOpalIeHO K
ayIuTOpUHU, a HE K IMpernojaBaTeNiio, T.K. 3TO 3HAUYMMBIM acmekT MpodeccrnoHalbHbIX
komrereHIMH. [lo OKOHYaHMM CEMHMHApCKOrO 3aHATHS CJIEIyeT IOBTOPUTH BBIBOJIBI,
CKOHCTPYMpPOBAHHBIE Ha CEMHUHAape, MPOCIEIUB JOTHUKY UX MOCTPOEHHS, OTMETUB IOJIOKEHHUS,
JeKale B UX OCHOBE. J{J1s 3TOro B TeUEHUE ceEMUHapa CelyeT JeiaTh NoMeTKH. boiuee Toro, B
cllydae HETOYHOCTeH M (WJIM) HEMOHMMAaHUS KaKoro-TM0o BOIpoca MPOMICHHOTO0 MaTepHhaia
clieflyeT OOpaTHTbCS K MPENoAaBaTeNI0 JUIsl TOJXY4eHUS HEoOXOIUMOW KOHCYNIbTAllMH H
pa3bscHeHus BO3HUKIIEH cuTyanuu. CxeMa NOArOTOBKY K MPAKTHUYECKUM 3aHITHSIM:

® 03HAKOMHTHCS C TEMOH, LIETIbIO U 3aJauaMH paboThI
PaccMOTpPETh NPEATOKEHHBIE BOIIPOCHI
U3YYUTH JIEKIIMOHHBIN MaTeprall, OCHOBHYIO U JOTIOJTHUTEIBHYIO TUTEPATYPY
03HAKOMUTHCS C MPAKTUUECKUMHU 33/IaHUSMHU U XOJ0M UX BBITIOJTHEHUS
03HAKOMUTHCS ¢ 000PYAOBAHUEM 3aHSTUS
BBITMIOJIHUTD 33/1aHUS B COOTBETCTBUU C XOJIOM pabOThI
MMCbMEHHO 0()OPMHTH BBIMIOJHEHHYIO PaboTy

® TIOJBECTH UTOT U CAENATh CTPYKTYPUPOBAHHBIE BHIBOJIBI
CamocrosiTesbHast padoTa

CamocrosiTennbHasi paboTa CTYACHTOB JUCIHHIUIMHE OCYIIECTBISETCS C  LEJbIO

yrayOneHus, pacHIUpeHUs, CHUCTEMATHU3allMd M 3aKPETUICHUs IOJIYYCHHBIX TEOPEeTUYECKUX
3HaHUH, (OPMUPOBAHUS YMEHHI MCIIOJIB30BAaTh JOKYMEHTAIMIO U CHEIHUAIbHYIO JIUTEpaTypy,
pa3BUTHS TIO3HABATENBHBIX CIIOCOOHOCTEH W AaKTHBHOCTH, a Takke (HOpMHUpPOBAHUS
CaMOCTOSITENIbHOTO MBIIUICHUS, CIIOCOOHOCTEN K caMOpa3BUTHIO, CAMOCOBEPIIEHCTBOBAHUIO U
camMopealM3allly,  pPa3BUTUS  HMCCIENOBaTeNbCKUX  yMeHuMid.  Ilepen  BeImosHeHHEM
CaMOCTOSITEIbHOW pa0OThl HEOOXOJAMMO YETKO TOHHMATh IEM M 3aJadyd paboThl, CPOKHU
BBITIOJIHEHUS, OPUEHTUPOBOYHBIA 00BEM, OCHOBHBIE TpeOOBaHHMS K pe3yiabTaraM paboTHI,
KpUTEpUU OIICHKU. BO BpeMs BBIMIOJHEHUS CaMOCTOSITENbHON padOThl MpernoAaBaTelb MOKET
IPOBOJIUTH KOHCYIbTaMU. KOHTPOJIb pe3yabTaToOB cCaMOCTOSTEIHHON PabOThI CTYJACHTOB MOXKET
OCYIIECTBIISATHCS B MUCbMEHHOM, YCTHOM MM CMelIaHHOM (opmMe, ¢ IpeCTaBlIeHUEM MPOIYyKTa
TBOPYECKOI JEATENbHOCTU CTyJeHTa. B kauecTBe opM M METO0B KOHTPOJISI CAMOCTOATEIBHOM
paboThl CTYIGHTOB MOTYT OBITh HCIOJIb30BaHbl CEMHUHAPCKUE 3aHSTHS, KOJUIOKBUYMBI, 3a4€ThI,
TECTUPOBAHUE, CaMOOTYETHI, KOHTPOJIbHBIE paboThl U 1p. KpuTepusMu OLEHKH pe3yIbTaToB
CaMOCTOSITENIbHOW pPaldOThl CTYJEHTa SBISIOTCS: YPOBEHb OCBOEHHS CTYJIEHTOM Y4eOHOIo
MaTepuana, yMEHMs CTyJIeHTa HCIOJb30BaTh TEOPETUUYECKHE 3HAHUS TPU BBINOJIHEHUU
UH/IMBUIYAIBHBIX 3aJjaHui; C(HOPMHUPOBAHHOCTH OOIICY4YEOHBIX YMEHHUH; OOOCHOBAaHHOCTH H
YETKOCTh M3JI0KEHHUS OTBETa; 0pOpMIICHHE MaTepuaja B COOTBETCTBUU ¢ TpeboBaHusMu. [lnan
HOATOTOBKH:

® H3Y4YUTh COOTBETCTBYIOIIHI JICKIIMOHHBIN MaTEepUal

® U3y4UTb OCHOBHYIO JINTEPATYPY IO TEME



® U3Y4YUTh JAONOJIHUTENbHYIO JUTEPATYPY 11O TEME

e 0(QOpMHUTH BBHINOJHEHHYI0 pabOTy NHCBMEHHO WJIM B BHJE IPE3CHTALMU B

3aBUCUMOCTH OT 3a/1aHUs

e crenaTrbh CTPYKTYPUPOBAaHHBIE BBIBOJIBI.
IHoaroroBka Kk 3K3amMeHy
ITpy moaroToBke K K3aMeHy HEOOXOIMMO OPHEHTUPOBAThCA HA KOHCIEKTHI JEKIHH, pabouyro
IporpaMMy JUCHUIUIMHBI, HOPMAaTUBHYIO, y4eOHYIO U peKOMEHIyeMylo Jureparypy. OCHOBHOE
B IIOJOTOBKE K Cjaue 3K3aMeHa - 3TO MOBTOPEHUE BCET0 MaTepualla AUCHUILUIMHBIL, TI0 KOTOPOMY
HEo0X0IMMO cliaBaTh dk3aMeH. [Ipu moAroToBKe K caaue sk3aMeHa Bechb 00beM pabOThl HYKHO
pacnpenensaTh paBHOMEPHO IO JHSAM, OTBEAECHHBIM JIi MOJArOTOBKH, KOHTPOJIUPOBATh KasKIbII
JIeHb BBINIOJTHEHHE HaMeueHHOW palOoThl. B mepuoj MoAroToBKM K 9K3aMEHY CTYIEHT BHOBb
oOparraeTcs K y)ke u3ydeHHOMY (IIpOoiIeHHOMY) yueOHOMY MaTepuainy. [lonroroBka BKIIrO4aeT
B ce0s TpW OJTama: caMmocTosTeNnbHass padoTa B TEUYCHHE CEMECTpa; HEMOCPEICTBEHHAs
IOJArOTOBKA B JIHM, MPEALIECTBYIOIIME HK3aMEHYy [0 TeMaM Kypca; MOJIrOTOBKa K OTBETY Ha
3aJaHusl, coeprKaluecs: B Omierax. JK3aMeH MPOBOJUTCS MO OMIIeTaM, OXBATHIBAIOIIUM BEChH
NPOIIEHHBIN MaTepual AUCLUILIMHBI, BKJIKOYas BOMPOCHI, OTBEIECHHBIE JJISI CAMOCTOSTEILHOIO
uzydeHus. Jnsg ycmemHod cmaudm  ykaszaHHble B paboueil mporpamme  (GopMupyeMmble
KOMIIETEHIIUM B pE3yJbTaTe€ OCBOEHUS IUCIMIUIMHBI JOJDKHBI OBITh HPOJEMOHCTPUPOBAHBI;
TOTOBHUTBHCS K IK3aMEHY HEOOXOMMO HAYMHATh C TIEPBOM JIGKIIUU U IIEPBOTO CEMUHApa.
IloaroroBka nmpe3eHTanMii:

® 3HAKOMUTHCS C TEMOM, LIENbIO U 3a7a4aMu

® COCTaBUTh IIJJaH INPE3EHTALUUM COIJJACHO OCBOEHHOMY TEOPETHUECKOMY

MaTepuany

® [IPOU3BECTH IIOUCK B JICKIMOHHOM MaTepuajle, OCHOBHON M JOMNOJIHUTEIIBHOU
auTeparype pakTHUeCKoro MaTepuaa 1o TeMe
IIPOU3BECTH MTOMCK WIIIOCTPATUBHOIO MaTepuaia B CETH "UHTEpHET"
COCTaBUTh MIPE3EHTALMIO IIPU IOMOIIHU crenuanusupoBanHoro [10
COCTaBHTh JIOKJIAJ [0 WILTIOCTPATUBHOMY MaTepHally Ipe3eHTalluu

® OTpPENeTHPOBATH MPE3EHTALUIO IIepes cAauel
KosnokBuymbi:

® O03HAaKOMMTHCS C TEMOW U BONPOCAMU KOJUIOKBHYMa
M3YYUTH JIEKIMOHHBIN MaTepuall
U3YYUTh OCHOBHYIO JINTEPATYpPY IO TEME
W3YYUTH JOTIOJIHUTENBHYIO JTUTEPATYPY 10 TEME
HalnucaTh OTBET Ha NMPEAJIOKEHHBII BOIIPOC
00bEeM MUCHMEHHOTO OTBETA OT 3 110 4 CTpaHUIIl, BpeMsl BhITIOJHEHUS 10 90 MUHYT

B ocBoeHun AUCHUIINIMHBI MHBAJILJAMH U JIMIAMU C OIPaHUYCHHBIMU BO3MOXKHOCTSAMU
3I0pPOBBSl OOJIBIIIOE 3HAYCHHUE WMEET WHIWBHUIyallbHas ydeOHas pabora (KOHCYJIbTAIlMH) —
JOMOJIHUTCIIBHOC PAa3bsICHCHUC yqe6H0r0 Marcpuraja.

WupuBuayanbHbIE KOHCYJNBTAIlMM IO TPEIMETY SIBISIOTCS BaXXHBIM  (DaKTOPOM,
CHOCO6CTBYIOH_II/IM WHAUBUAYAJIU3allun 06yquH${ N YCTAHOBJICHUIO BOCIIUTATCIIBHOTO KOHTAKTa
MEXIy TMpernojaBaTelieM W OOy4aroIluMCs HWHBAIUAOM WM JIMIOM C OTPaHHMYCHHBIMH
BO3MOXHOCTSMHU 310POBbA.

8. Ilepevenp MHPOPMALMOHHBIX TEXHOJIOTHIl, HCMOJAb3yeMbIX MPH OCYIIECTBJICHUHN
00pa30BaTeJbLHOI0 NMPoLecca No AMCHUIIAHEe (MOYJII0).

8.1 llepeuenb MHPOPMAITMOHHBIX TEXHOJIOT M.
— KoHcynbTHpOBaHUE IOCPEACTBOM 3JIEKTPOHHOM MTOYTHI.
— Vcnonbp30BaHue CTYI€HTaMU AJIEKTPOHHBIX MTPE3EHTAINIM Ha MPAKTUUYECKUX 3aHATUIX



8.2 Ilepeyenb HE0OXOTUMOT0 MPOTPAMMHOI0 O0ecreYeHus.

Ne
/o

Ne norosopa

[lepedyeHpb MMIIEH3MOHHOTO MPOrPAMMHOTO 00eCTIeUeHUs

]

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

No73-AD®D/223-D3/2018
Cornamenue 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 oOHapy)EeHUs U MOMCKA TEKCTOBBIX 3aUMCTBOBAHHIA B
y4eOHBIX ¥ HAYYHBIX paboTax «AHTHUILIATUATY», HA OJUH TOJ

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

BeccpounasuiieH3us cienuaaTn3upoBaHHOTO
marematuueckoro [10StatSoftStatistica

8.3 llepeuenb MH(POPMANUMOHHBIX CIIPABOYHBIX CHCTEM:

— «Koncynprant [lmocy,

— «l"apaHT».
9. MarepuajabHo-TexHUYeckass 0a3a, HeoOXoauMasi /Jsl  OCYLIECTBJICHUS
00pa30BaTeJbLHOrONPOLEcca MO JUCHUILVIHHE (MOYJIIO0).
No B paGot MarepualbHO-TEXHHYECKOE  OOECIeUCHUE  TUCIUIUTMHBI
(Momynsl) M 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).

3. ['pymnimoBsie Aynutopus 410, (kabuHeT)

(MHIUBHUAYaTbHBIC)
KOHCYJIbTAITUU

4. Texymmii  koHTponb, | Aynuropus 412, 419.

MPOMEXKYTOUHAS

aTTecTanusg




CamMmocTosTenpHas
pabora

Kabuner nns camoctosiTenibHOM padoThl 437, OCHAIICHHBIN
KOMIIBIOTEPHON TEXHHUKOH C BO3MOKHOCTBIO IOAKIIOUECHUS K
cetu «VMHTepHET»,MPOrpaMMOil IKPAHHOTO YBEIUYECHUS U
00ECIIEUYEHHBI TOCTYNIOM B JJIEKTPOHHYIO WH(OPMAIMOHHO-
o0pa3oBaTeNnbHyI0 Cpely YHUBEPCUTETA.

3an Oubmuorekn KyOI'Y ocHamieHHBIH  KOMIBIOTEPHOU
TEXHUKOM C  BO3MOXHOCTBIO  TOAKIIOYEHHUS K  CETH
«MHTEpHET, IPOrpaMMOi SKPaHHOI'O YBEIIUYEHHUS 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.

Jannast paboyasi mporpamMma MOKET OBITh PEKOMEHIOBAaHA JUIsl U3Y4YCHUS

JTUCIUTUINHBL « TexHu4YecKkas MUKpPOOHMOJIOTHS» Ha OUOJIOTHYecKOM (akynbTeTe
®I'bOY BO "Kyo6I'vV".

Penenzenr

e, ﬂéQ\ ) ———

— Bonkora C.A. noneHt kadenpbl OMOTEXHOJIOTUH,
4 onoxumuu u omoguzuku GI'bOY BO «Kybanckuii

TOCYJIapCTBEHHBIN arpapHbIi YHUBEPCUTET
umenu U. T. TpyounuHa



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).

[lepeueHb pPEKOMEHIIYEMBIX Yy4€OHBIX HW3/IaHUN, HHTEPHET-PECYPCOB,
OCHOBHOW JIMTEPAaTypbl BKIIOYAET AaKTyaJIbHbIE HWCTOYHHUKH, K KOTOPBIM ¥y
CTYJEHTOB UMEETCS CBOOOJIHBIN JTOCTYII.

Jlannast paboyasi mporpamMma MOKET ObITh PEKOMEHIOBaHA JUIs U3Y4YCHUS

TUCIUTUINHBL « TexHu4YecKkas MUKpPOOHMOJIOTHs» Ha OUOJIOTHYeCKOM (akynbTeTe
®I'bOY BO "Kyo6I'y".

HaconoB A.H. ct. Hayuy. CoTpynHUK
JlabopaTopuu reHeTUKH U MUKPOOHOJIOTUN
OI'bBHY CKOHIICBB







