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1 esaun u 3a1aun U3y4yeHHU s JUCUMUIIIIMHBI (MOIYJIs1)
1.1 Ilean ocBoOeHUN TUCHUILIHHBI

[lenpto ocBoeHUs AUCUHUIUIMHBI "[IpUHIUIBI KyJIbTUBHPOBAHUS MHUKPOOPTaHU3MOB"
ABIsieTCs (POPMUPOBAHHE Y CTYACHTOB MPO(ECCHOHAIBHOW KOMIIETEHIIMU B MPOU3BOACTBEHHON
NEeSTeNIbHOCTH UM TporaraHjia 3HaHui, HalpaBJICHHBIX Ha Pa3BUTHE CHOCOOHOCTEH TBOPYECKH
UCIIOJIBb30BaTh B HAyYHOW U NPOU3BOACTBEHHO-TEXHOJOTMYECKOW JESITEIBHOCTH 3HAHUSA
(byHIaMEHTAIbHBIX M MPUKIATHBIX Pa3JesioB MUKPOOMOIOTMUECKUX TUCHMIUIMH. BbITycKHUK
JOJDKEH 0051a1aTh  CIIOCOOHOCTBIO MPUMEHSATh METOJMYECKHE OCHOBBI IPOCKTHPOBAHUS,
BBIMIOJTHEHUS] TOJIEBBIX M JAOOPATOPHBIX OHMOJIOIMYECKUX, HKOJIOTMYECKHUX HCCIeI0BaHU,
UCIIOJIb30BAaTh COBPEMEHHYIO MHMKpPOOMOJIOTHYECKYIO Ja0OpaTOpHYI0 U MPOMBIIUIICHHYIO
amnmaparypy.

1.2 3agaun AUCHUNIIHHBI

3amau OCBOCHHMSI TUCIUIUIUHBI — CHOPMUPOBATH Y CTYACHTOB:

6a30Boe MBIIUIEHHE, 00ECIEUNBAIOIIEe TBOPUYECKOE HCIOJIb30BaHKUE (PyHIaMEHTAIbHBIX
3HAHUW M TPUKIATHBIX Pa3leioB MHUKpPOOHOIOTHHM B MPOU3BOJCTBEHHO-TEXHOJIOTMYECKOM
NesITeTbHOCTH; CIOCOOHOCTh MPUMEHSTh METOAMYECKHE OCHOBBI IIPOCKTHPOBAHUS, BHITIOJTHEHUS

MOJIEBBIX U JIAOOPATOPHBIX OMOJIOTMYECKUX, SKOJIOTMUECKUX HCCIEA0BaHUN; CIOCOOHOCTh
MCIOJIb30BATh COBPEMEHHYIO MUKPOOHOJIOIHYECKYIO JTa00OPaTOPHYIO U

IIPOMBIIUICHHYIO annaparypy.

1.3  Mecro qucHuIINHBI (MOAYJIsI) B CTPYKTYpe 00pa30BaTeIbHON NPOrpaMMbl

Jucnunmuna «[IpuHOKNBI KyJIBTUBUPOBAHUS MHUKPOOPTAaHM3MOB» OTHOCHTCS K 4YacTH,
bopmupyeMoil yuacTHUKaMu oOpa3oBaTenbHbIX OTHOmeHud bioka 1 "ucrummuas! (Mogysm)"
yueOHoro 1aHa. M3ydenuto kypca «lIpuHIUOBI KyJIbTUBHPOBAHUS MHUKPOOPTAaHU3MOBY»
NPEIIECTBYIOT JUCHUIUIMHBI, HEOOXOAMMbIE Ui €€ HU3yueHHs, Takue Kak «MukpoOHas
ouoreoxumus», «llogyyeHre npoaykKToB MUKPOOHOTO cUHTE3a». [ yCBOEHUS Kypca CTyAEHTY
HEO0OXOUMO OPUEHTHPOBATHCS B Mpobiemax oOmiel Omonoruu, OMOXUMHH, 3KoIoTuu. MMeTh
HaBbIKM CAMOCTOSATEIbHOM pabOThl C JUTEpaTypod, BKJIIOYAs MEPUOJUYECKYI0O HayUHYIO
JUTEpaTypy 1o OMOJIOTHH, M HaBBIKK PabOTHI C AJIEKTPOHHBIMHU CPEICTBAMH HH(POPMAIIHH.

1.4  IlepeyeHb MJIAHUPYEMBIX Pe3yJbTATOB O00y4YeHHMs MO JUCUMILIMHE (MOIYJIIO),
COOTHECEHHBIX € INIAHNPYEMbIMH Pe3yJIbTATAMH OCBOCHHA 00pPa30BaTEJbHOM MPOrPaMMBbI

N3ydenue naHHoW yueOHOW TUCIUILIMHBI HANIPaBJICHO Ha (OPMUPOBAHUE y 00yUarOIINXCS
CJICYIOIINX KOMIIETECHLIUMN:

KOZ[ 1 HAMMCHOBAHUC MHAUKATOpA PeBy.]'II:TaTBI 06yquI/1;1 11O JUCHHUIIJIMHE

ITK-5 CniocobeH aHanu3upoBaTh Pe3yJIbTaThl MOJIEBIX U JIA0OPATOPHBIX OMOJOTHYECKUX, SKOIOTHUECKUX
WCCJICJIOBAHUH, HCIIOIb30BaTh COBPEMEHHYIO alliapaTypy W BEIYACIUTEIBHBIE KOMIUICKCHI, OCYIIECTBIIATh
OMOJIOTHUECKHUI KOHTPOJIb, OMOJIOTHIECKYIO KCIIEPTH3Y.

HIIK 5.1. 3naer u Biageer 3HaeT OCHOBBI JKCIIEPUMCEHTAIBHBIX METOIOB HCCIICIOBAHUN IPH
SKCIIEPUMEHTANBHBIMI METOJIaMU | KYJIbTUBUPOBAaHUH OaKTepHid

UCCICNAOBAHUU U SKOJIOIHIECKOTO | Viyeer  HaWTH  MeCTO  KYJIBTHBHPOBAaHHA  MHKPOOOB B
KOHTPOJIA. IPUPOAOOXPAHHON NESTENBHOCTH.

Brnaneer metomom MI/IKp06I/IOHOFI/I‘-ICCKOFO OKOJIOTHYCECKOI'0 KOHTPOJI

HIIK 5.2. YMeer aHanm3upoBaTh | 3HACT OCHOBHI aHAIM3A PE3YJIHTATOB DKCIICPUMEHTORB

pe3ynbTaThl  AKCIEPUMEHTOB M|
UCIIOJIb30BaTh MOJIyYCHHbIC

YMeeT uCIob3yeT MONy4YeHHBIE JaHHbIE B IPHUPOI00XPAHHON
JIeSITENIbHOCTH

JJaHHbIE B MPUPOJOOXPAHHOMN

eSITEBHOCTH Brageer MeTogamMu HaXOXIEHUS POJTH KYJIbTUBHPOBAHUS OaKTepHit

JTAHHBIC B IPUPOIOOXPAHHON ACSTEIHPHOCTH

HIIK 5.3. Brmageer wMeromamu | 3HAET METOJ YKOJIOTHUECKOTO KOHTPOJIS B 00JIACTH MHUKPOOHOJIOTHH

9KOIOrMHIECKOro  KOHTPOIA M | Vyeer mMpOBOAUTE DKOJOTHYECKYIO DKCIEPTH3Y C INPHUBICUCHHEM
crocoOeH HIPOBOIUTE | \MyrpoOHOTOTHUECKIX TTOIX0I0B

9KOJIOTHYECKYIO IKCIIEPTH3Y.
Y pTasy Brageer npuHImnamMu KyJIbTHBHPOBAHNAS MUKPOOPTAHU3MOB IS

JIOCTHKEHHST O3HAYCHHBIX BBIIIIE IETICH




Pe3ynbraTsl 00y4eHuUs 0 AUCHUIIMHE JOCTUTAIOTCS B paMKaX OCYLIECTBICHHS BCEX BUJIOB
KOHTAKTHOM M CaMOCTOSTENBbHOW pPabOThl OOYyYarOMMXCS B COOTBETCTBUU C YTBEPIKICHHBIM

Y4eOHBIM TIJIAHOM.

NHaukaTopbl JOCTHKEHHSI KOMIETSHIIHI CAUTAIOTCS CPOPMUPOBAHHBIMH TIPU TOCTHKCHUN
COOTBETCTBYIOIINX UM PE3YIHTATOB OOyUCHHS.
2. CTpyKTypa U coep:KaHue TUCIUNTHHBI
2.1 Pacnpenesienne Tpy10éMKOCTH TUCUUIJIMHBI IO BUAAM PadoT
OO0mast Tpyao€MKOCTh TUCIUIUIMHBI COCTaBIsIeT 2 3aueTHBIX enuHul] (72 daca), ux
pacmpeenieHue 1Mo BujaaM paboT IpeICcTaBICHO B Ta0IHIIE

Bunpt pador Bcero dopma o0yyeHus
1acoB O4Has O4YHO3a04Has | 3a04Hast
3 cemectp | X cemectp | X ceMmectp X Kypc
(gackn) (gackl) (gackl) (gacsn)
KonTakTHas paboTa, B TOM 4YHcie: 28,2 28,2
AynuTopHBIe 3aHATHS (BCEro):
3aHATHS JEKIIHOHHOTO THIIA 14 14
71a00paTOPHBIE 3aHATHUS 14 14
HNuas koHTaKkTHas padora:
Konrpons camocrositensHo# pabotsl (KCP) - -
IIpomexyrounas arrectamus (MKP) 0,2 0,2
CamocrosiTeJibHAasi pa0oTa, B TOM YHCJI€: 43,8 43,8
BrinosHenne nHAWBUAYATbHBIX 3aJaHHUI 5 5
(moaroTOBKA COOOIIEHUH, MPE3SHTAITHI)
Pedepat/acce (moaroroska) 5 5
CaMoCTOSITeIBHOE ~ HM3YYCHHE  Pa3[elioB,
CaMOIOJIrOTOBKa (MpopaboTKa U MOBTOPCHHE
JICKIIMOHHOTO  MaTepuaia ¥ MaTepuala
N 23,8 23,8

Y4EeOHHUKOB U YY€OHBIX IIOCOOHH, TOJrOTOBKA K
na00OpaTOPHBIM M TPAKTHYCCKUM 3aHSTHSAM,
KOJUTOKBUYMaM M T.1.)
[ToaroroBka Kk TeKyIieMy KOHTPOJIO 10 10
KonTpoas:
IToaroroBka K 3K3amMeHy
Oomasn yac. 72 72
TPYA0EeMKOCTh B TOM 4YHcJe

pya 28,2 28,2

KOHTaKTHasi padoTa
3a4. eff 2 2

2.2 Conep:kanue TUCHUILTHHBI
Pacripenenenuie BuaIOB yueOHOM pabOThI U UX TPYAOEMKOCTH MO pa3zesiaM JUCIHUILTHHBL
Pazgenpl (TeMbl) AUCIUTUTHHBI, U3y4YaeMbIe B 3 ceMecTpe (ouHas ghopma 0byyenus)

KonuuectBo yacos
Bneaynu
AynutopHas YA
Ne HawnmeHnoBanue pasnenos (Tem) TOpHAast
Bcero pabora
pabota
J 113 JIP CPC
| [MuTaTensHBIC CPEBI U YCIOBUS ISl KYJIETHUBUPOBAHUS 13 4 4 10
" |[MuUKpOOpraHM3MOB
) OCHOBHEIE THUITBI 000PYIOBAHUS JIsl KYJIbTHBHPOBAHUS 13 4 4 10
" |MHKPOOPraHW3MOB
3 Crioco0bI 1 BO3MOXKHOCTH KYJIbTHBHPOBAHUS 18 4 4 10
" |[MUKpOOpraHU3MOB




4 CrniocoObl XpaHeHUs! ¥ TOAJAEPKaHUS KYIBTYP 17.8 ) ) 13,8
MHUKPOOPTraHU3MOB ’
UTOI'O no pazoenam oucyuniurvl 71,8 | 14 14 43,8
Kontpons camoctostensnoii padotsl (KCP) -
[Tpomesxxyrounas arrectarus (MKP) 0,2
IToaroroBka K TeKyIeMy KOHTPOJIO -
OO6mrast TPy T0EMKOCTE IO JTUCITUTUTHHE 72

3ansatust, CPC — camocrositensHas paboTa CTyIeHTa

[Mpumeuanue: JI — nexuuu, [13 — npaktuyeckue 3ausatus / cemunapsl, JIP — mabopaTopHsie

2.3 Conep:xanue pa3aenoB (TeM) THCUUIIIMHBI
2.3.1 3aHATHSA JEeKUMOHHOIO THNA
HaunmenoBanue dopma
Ne pasznena (TeMbl) Coneprxanue pasjena (TeMbl) TEKYIIETO
KOHTPOJISI

1. [IurarensHbie ITpuHIMTIBI COCTaBIEHUS MUTATEIBHBIX cpea. OCHOBHBIE THIIBI U Ycrubiid
CpeZbl M YCIIOBUSI  |COCTaB MUTATEIbHBIX CPE/ ISl KYJIbTHBUPOBAHUSI MUKPOOPTaHU3MOB |0IPOC
TUTSE Pa3IMYHBIX TAKCOHOMUYECKHUX rpymi. OCHOBHBIC MUTATEIHHBIC
KYJIbTUBUPOBAHHS |TOTPEOHOCTH KJIeTOK. KauecTBeHHOE M KOJIMYECTBEHHOE COICPIKAHHUE
MHUKPOOPTaHU3MOB |BCEX HEOOXOIMMBIX KOMIIOHEHTOB, 00CCIICYHBAIOIIIX ONTHMATHHOE

pa3BUTHE MUKPOOHBIX KJIETOK, TOJYYCHHBIX U3 Pa3IHIHBIX
UCTOYHUKOB. [IpenMyIiiecTBa U HEJOCTATKH PA3HBIX THIIOB
MUTATENBHBIX cpell. [logbop cocTaBa MUTATEIBHBIX CPEJ] C YUCTOM
THUIIOB [TUTAHUsI KyJIbTUBUPYEMBIX MUKPOOPTaHH3MOB. OCOOEHHOCTH
MHUTATEJIBHBIX CPEJl, MPEIHA3HAYCHHBIX [UIsl TUHAMUYECKOTO U
CTAIMOHAPHOTO KyJIbTHBUPOBaHUs. Biusinue ycnoBuit
KyJIbTHUBUPOBAHUS HA KU3HEACATEIBHOCTh MUKPOOPTaHU3MOB.
Crnoco0bl ONTUMHU3AIMH YCIOBHH, 00ECTIeUnBAIOIIIE MAKCUMAIIbHBIN
YPOBEHb MIPOAYKIIUH OHOMACCH I MUKPOOHBIX META00IUTOB.
ITotpebHOCTH B KHcI0poae U asparus. OcoOCHHOCTH
KYJIbTUBUPOBAHUS aHAYPOOHBIX MHUKPOOPTaHU3MOB.

2. OcHOBHBIC THITBI  |MeTO/IbI BBIICICHUS U MOJICPKAHUS YHCTBIX KyJIbTYP a’pOOHBIX U |Y CTHBII
o0opynoBaHus aHadPOOHBIX MUKpoopranusmoB. Ilapamerpbl pocra. @akTopsl, [0IpOC
JUTS BIMSIONIME Ha J(PQPEKTHBHOCTH TpoIecca  KyJbTHBHUPOBAHUS
KyJIbTUBUPOBAHUS |MUKPOOPTraHW3MOB. J[HHAMUYECKOE U CTATUYECKOE KyJIbTHBUPOBAHUE.
MHUKpPOOPraHu3MoB |OTKPBITbIE U 3aKPBIThIE CHCTEMbl. XEMOCTATHBIE W TyOyJsIpHBIC

CHCTeMbl KyJIbTUBHUPOBAaHHS MHKPOOPraHU3MOB. I[lOBEpXHOCTHOE
KyJIbTUBUPOBaHHE MHKPOOpPraHu3MoB. CyCIeH3HOHHOE, TIIyOMHHOE
KYJIbTHBUPOBaHHE.

3. Croco0s! 1 [lepuonnveckoe KyJIbTUBUPOBAHHE MUKPOOPTAHU3MOB U €T0O YcTHBIH
BO3MOKHOCTH 0COOCHHOCTH, JJOCTOMHCTBA U HEJJOCTATKH. MOHOIMKIMYECKOE U ompoc
KYJIbTUBUPOBAHHS |MHOTOCTaJUHHOE KyJIbTHBHpOBaHUe. HempepbiBHOE
MHUKPOOPTaHU3MOB |KYJIBTUBAPOBAHKE, 0COOCHHOCTH ¥ BO3MOXKHOCTH, TOCTOWHCTBA U

HEJIOCTAaTKU. YTpaBisieMoe KyJIbTUBUPOBaHKHEe. Bo3MOXHOCTH
KYJIbTUBUPOBAHHUS KJICTOK OAKTEPUH U JIPOXKIKEH, MHUIICTHATBHBIX
TrprOOB, MEKPOCKOITMYECKUX BOJIOPOCIIEH 1 IPOCTEHIITHX.

4. Crioco0b1 B03MOXXHOCTH JUIMTENILHOTO TOJJCPKAHUS B JKU3HECHOCOOHOM |YCTHBIM
XpaHCHUS U COCTOSIHUH  KYJIbTYD  MHUKPOOPTaHH3MOB  C  COXPaHCHHEM |OIPOC
OJIICPIKAHUS TAKCOHOMHYECKHX W JAPYTHX BAXKHBIX MpHU3HAKOB. [lepuoandeckue
KYJBTYP MEePeCceBbl MUKPOOHBIX KJIETOK HAa MUTATENBHBIC Cpelbl. XpaHCHUE
MHUKPOOPTaHH3MOB |MUKPOOPTaHW3MOB IO/ MUHEPAJIbHBIM MACJIOM. XpaHEHHE KIIETOK B

TMOQUIM3UPOBAHHOM — COCTOSIHMU. XpaHEHHe TMpH HU3KUX U
CBEpXHHU3KHUX TeMIepatypax. KpuokoHcepsarus

2.3.2 3aHATHS CEMHHAPCKOro TUNA (J1a0opaTopHbIe padoThI)




HaumenoBanue pasacia

dopma TEeKy1LIero

HOAJIEPXKaHUS KYIbTYp
MUKPOOPTaHU3MOB

HCIOJIb30BaHUA pa3JIMYHbIX METOAOB XpAaHCHUA B PA3JIMYHBIX
C(l)ean JACATCIIBHOCTHU MI/IKp06I/IOJ'IOI‘a.

Ne (TeMbI) TemaTuka 3aHATHI/PabOT KOHTPOI

1. |TTuratensHble cpensl 1 |JlabopaTopHas pabora 1 O3HAKOMHUTHCSA C MPUHIHIIAMH JIP
YCIIOBHS JJIst COCTAaBJICHUS THTATCIBHBIX CpEA JUIS  KYJIbTUBHUPOBAHUS
KyJIbTUBUPOBAHUS MHUKPOOPTaHU3MOB Pa3IMYHBIX TAKCOHOMUYECKHX TPYIII, B
MHUKPOOPTaHU3MOB COOTBETCTBUHM C TMHUTATEIBHBIMH IMOTPEOHOCTAMHU KJIETOK.

Jlabopatopnass paGora 2. U3yuuTh mnpemMymiecTBa U
HEJIOCTATKU PA3HBIX TUIIOB MUTATEIBHBIX CPEI.

2. |OCHOBHBIE THITBI Jlaboparopuas pabora 3, 4. VI3yunTh OCHOBHEIE ammapaTthl U JIP
00opynoBaHus 115 000pylIOBaHUE, HUCIONB3YyeMOE TIPU  KYJIbTHBHPOBAHUH
KYJIbTUBUPOBaHUS MHUKPOOPTaHU3MOB
MHUKPOOPTaHU3MOB

3. |Cnoco0sl 1 JlabopaTopHast pabota 5. PaccMOTpeTh OCHOBHBIE METOIBI U JIP
BO3MOXKHOCTH CrocoObl KyJbTHBUPOBAHUS, UX JAOCTOMHCTBA, HEIOCTATKHA U
KyJIbTUBHPOBAHUS WCIIOJIb30BaHUE B IPOMBIIIJICHHOCTH H JJa00opaTopuu.

MHUKpPOOPTaHN3MOB JlabGopatopras  pabora 6. M3yunth  BO3MOXHOCTH
KyJIbTUBHPOBAHMSA  KJIIETOK  OakTepuid HW  JPOXOKeH,
MUIIETHATBHBIX TPUOOB, MHKPOCKONMYECKHX BOIOPOCIEH U
MPOCTEHIIHNX.
4. |CrocoOsl XpaHeHUs U JlaGoparopras pabora 7. OTEHHTh IeIeCO00Pa3HOCTh K, JIP

3amuTa naboparopuoit padotsl (JIP), Beimonnenue xkypcosoro mpoekra (KII), kypcoBoit
pabotel (KP), pacuerno-rpadmueckoro 3amanusi (PI'3), mamucanume pedepara (P), scce (D),
komokBuyM (K), rectuposanue (T) u T.1.

2.3.3 IlpuMepHas TeMAaTHKA KypCOBBIX pa0oT (IPOEKTOB)

KypcoBsie paboThl —

24

Ilepeyenb y4eOHO-METOAMYECKOr0 oOOecredyeHUus s

HE TPeyCMOTPEHBI

padoThI 00y4alOIKUXCS N0 JUCHUILIHHE (MOLYI10)

CaMOCTOAITEILHOM

Ne

Bung CPC

HepequL y‘IC6H0-M€TOZ[I/I‘~IeCKOFO obecrneueHus JUCHUILIIUMHBI I10
BBINOJHEHUIO CaMOCTOSTEIbHOM pa60T1,1

Hanmcanue pedepaton

MeToandeckre peKOMEHIAIMH [0 OPTaHU3AIIH CAMOCTOSATEIILHON PadOTHI
CTYJCHTOB Kaepbl FTCHETUKH, MUKPOOHOJIOTUN 1 OMOXUMUM,
yTBepkIcHHBIC Kadenapoii npotokos Ne 07 ot 18.02.2021

CaMoIIoAroToBKa

kadenpoii mpotokos Ne 07 ot 18.02.2021 r

MeToandeckne PEeKOMEHAAMU 0 OPraHW3alUU CaAMOCTOSTCIBHONW PabOoThI
CTYICHTOB Kaeaphl TeHETHKH, MUKPOOHNOJIOTHH ¥ OMOXMMHUH, YTBEP)KICHHBIC

Y4eOHO-MeTOINYEeCKHE MaTepUalIbl Ul CAMOCTOSTEILHON paboThl 00yUaIOIMXCs U3 YUCIIa
MHBAJIHMJIOB W JIMI C OTPAaHWYECHHBIMH BO3MOXKHOCTSAMH 3710poBbsi (OB3) mpemoctaBistorcs B
¢dopmax, afanTUPOBAHHBIX K OTPAHUYCHUSAM UX 3/I0POBbS U BOCIPUATHUS HH(DOPMAIIH:

Jnst I ¢ HapyIIeHNUSIMH 3pSHUS:

— B IICUYaTHON (pOpME yBETUUEHHBIM IIPUPTOM,

- B (pOpMe 3IEKTPOHHOTO JJOKYMEHTA,

— B (opme aynuodaiina,

- B IeuaTHO# ¢opme Ha s3biKe bpaiins.

Jnist U1 ¢ HapyIICHUSIMH CITyXa:

— B IeUaTHOM opme,

— B (hopMe IIEKTPOHHOTO JJOKYMEHTA.

JUnst I ¢ HapyIIeHUSIMH OTIOPHO-/IBUTAaTENIFHOTO amniapara:

— B IIeUaTHOH (opme,

— B (hopMe AIIeKTPOHHOTO TOKyMEHTA, — B (hopme aynnodaiina.




JlaHHBIN TepeYeHb MOXET ObITh KOHKPETH3MPOBAaH B 3aBUCHMOCTH OT KOHTHHICHTA
00ydaromuxcs.

3. O0pa3oBaTejibHbIE TEXHOJOTHH, IPUMEHsIeMble IPH 0CBOCHUH TMCIUIIIHHBI

(MoayJin)

[Ipu peanuzanmu yueOHOW pabOTHI MO OCBOCHHIO Kypca «[IpMHIMIBI KyJIbTUBUPOBAHUS
MHUKPOOPTIaHU3MOBY UCTIOJIB3YIOTCSI COBPEMEHHBIE 00pa30BaTeIbHbIC TEXHOIOTHUU:

. MH(POPMAIMOHHO-KOMMYHUKALMOHHBIE TEXHOJIOTHH;
. MIPOEKTHBIE METO/IbI O0yUCHHS;

. UCCIIE/IOBATEIIbCKUE METO/IBI B O0YUCHHU;

. npobieMHOe 00yueHue

PaGota B MambIX Trpymnmax C IeJbl0 OOCYXJIEHHs] OTBETOB Ha NPEIJIOKCHHBIC IS
CaMOCTOSITENILHOW pabOThI BOMPOCHI IO TEME 3aHSATHUSI.

Cemectp Bun Hcmonb3yeMble HHTEPaKTUBHBIE 00pa30BaTENIbHBIC TEXHOIOTHH Koin-Bo
3aHATHA 4acoB
(JI, JIP, I13)
3 JIP Pabora B ManbIX rpynmnax ¢ LEJbI0 0OCYXXIEHUs OTBETOB Ha IPEIUIOKEHHBIC IS 14

CaMOCTOSTEIIbHOMI pa60T1,1 BOIIPOCHI IO TEMATHUKC 3aHATHUS.

KonTtpommpyemsie mpernogaBaTeseM JUCKYCCHH IO TeMaM:

[IpuHIUOEI COCTaBICHHUS MUTATENBHBIX cpel. OCHOBHBIC TUIIH M COCTaB
MUTATEIBHBIX CPEIl IS KYJIbTUBAPOBAHMS MUKPOOPTAaHU3MOB Pa3InIHBIX
TAKCOHOMHYECKUX TpyIi. OCHOBHBIC TUTATEIHLHBIC TOTPSOHOCTH KICTOK.
KauecTBeHHOE M KOJIMYECTBEHHOE COJICpKaHNE BCEX HEOOXOANMBIX KOMIIOHEHTOB,
00eCIIeYNBAOIINX ONTUMAIILHOE PA3BUTUEC MUKPOOHBIX KJICTOK, MIOJTyUYCHHBIX U3
Ppa3IM4HbIX UCTOYHUKOB. [IpenMyiecTBa 1 HEIOCTATKU Pa3HbIX TUIIOB
MUTATENbHBIX CPEI.

Uroro: 14

Tembl 11 pedepaTos:

l. Amnmaparsl 111 MaCCOBOT'O KYJIbTUBHUPOBAHMS KIIETOK.

2. Turnbl, pexxuMbl pabOTHI M BO3MOKHOCTH HCTIOJIb30BAHMS.

3. Anmaparsl [UIsi OYHCTKH BOJBI, XapaKTEPUCTHKAa WM BO3MOXKHOCTH IIOJIy4YCHHS
CBEpXUYHUCTOH 1 00111e71a00paTOPHOI BOBI.

4. ITpuGopsl, anmapaTsl ¥ peaKTUBBI AJIs1 MBIThSI U CTEPUIIU3ALMH [TOCY IBI.

5. [TonyyeHne U KyJbTHUBHPOBAHUE MPOTOIUIACTOB TpuOOB. IluTatenvHbie cpensl u
ycnoBusl. PeBepcust rpuOHBIX POTOIIIACTOB.

6. [TonyyeHne W KyJIbTUBHUPOBaHME OaKTepHUaNbHBIX MpoToryiacToB. IluTarenbHble
cpeabl U ycnoBusd. PeBepcust OakTepuanbHbIX IPOTOILUIACTOB.

7. XapaKkTepUCTUKA OCHOBHBIX TUIIOB KYJIbTUBUPYEMBIX KIETOK MUKPOOPTaHU3MOB.

8. CpaBHUTENbHAs XapaKTEPUCTUKA IMUTATENbHBIX MOTPEOHOCTEH KyJIbTUBUPYEMBIX

KJIETOK MUKPOOPTaHU3MOB.

4 OueHOYHBIE CPEACTBA VISl TEKYLIEro KOHTPOJISI YCIIeBAeMOCTH M NMPOMEKYTOYHOMI
arrecTauuu

OneHouHble cpencTBa NpeJHA3HAYCHBI U KOHTPOJII U OIEHKH O0pa3oBaTEIbHBIX
JNOCTUKEHUM OO0ydarolMxcs, OCBOMBIIMX HporpamMmy Yy4yeOHON aucuumiiuHbel «[IpuHIMIbI
KYJIbTHBHUPOBAHUS MUKPOOPTAHU3MOBY.

OneHouyHbIE CpeICcTBAa BKJIIOYAET KOHTPOJbHBIE MaTEpHUasbl ISl TMPOBEACHUS TeKYIero
KOHTPOJIs B (OpME YCTHOTO ONpOCca MO TeMe UITH pa3feny, JoKJaaa-Ipe3eHTallu, TMCKyCCUsIM 1
NMPOMEKYTOUYHOM aTTecTalMu B (hOpMe BOMPOCOB K 3aUETY.

CTpyKTYypa OlIEHOYHBIX CPEICTB IJIs TeKYLIeld U MPOMEeKYTOYHOM aTTeCTAlMU



HanMeHoBaHmE OIIEHOYHOTO CpeacTBa

Biageer metomamu
HaXO0XIACHHS POITU
KyJbTUBUPOBAHMSA OAKTEPHA
Hcnonb3yer naHHble B
TIPUPOI0OXPAHHOM
JIeSITEJIBHOCTH

No Kon u HalMEHOBaHUE . IIpomexyTouHas
Texyuuii KOHTPOJIb
/I HHAWKaTOpa PesynbraTel 00y4eHus aTTecTalys
3HaeT OCHOBBI Bomnpocsr nns Bomnpocsr Ha
AKCIIEPUMEHTAITLHBIX YCTHOTO OTIpoca 1o 3auére 1-15
METOJIOB HCCIEeIOBaHUM pH | Temam 1-2
KYJIbTUBUPOBAHHUU JlabopaTopHsie
OaKTepwid. 3aHsTHs 1-2
UIIK 5.1. 3naer u Bnageet pHi.
YMeeT HaliTH MecTo
9KCHEPUMEHTAIEHBIMU
1 . KYJIbTUBUPOBAHHS
METOJIAMHU MCCIICIOBAHUH U
MHKpPOOOB B
9KOJIOTHYECKOTO KOHTPOJIS. .
MIPUPOJO0XPAHHON
JIESITETTFHOCTH.
Biangeer metomamu
MHKPOOHOJIOTHYECKOTO
9KOJIOTHYECKOTO KOHTPOJISL.
HIIK 5.2. Ymeet 3HaeT OCHOBHI aHATN3a Bormpockr mist Bormpocer Ha
aHAIIM3UPOBATh PE3YIbTATHI pe3yIbTaToB YCTHOTO OIIpoca 1o 3auére 16-35
9KCIIEPUMEHTOB U 9KCIIEPUMEHTOB. Teme 3
HCTIOJIb30BaTh MMOJTyYCHHEIC YMeer ucnonp3yer JlabopaTopHbie
JTAaHHBIC B IPUPOIOOXPAHHON | MMOJyYCHHBIC JTAHHBIC B 3aHATUs 3-4
JIeSITEIIbHOCTH. MIPUPOJIO0XPAHHOM
2 JEATENBHOCTH

WIIK 5.3. Baangeer
METOJaMH 3KOJIOTHUECKOTO

3HaeT MeTo/bl
9KOJIOTUYECKOT0 KOHTPOJIS B
o0acT MUKpOOHOIOTHHI
YMmeeT npoBOAUTh
9KOJIOTUYECKYIO IKCIIEPTH3Y
C NIPUBJICYEHUEM

Bormpocsr st
YCTHOTO OIPOCa 10
Teme 4
JlabopaTopHbie
3aHATHUS 5-7.
Konokeuywm mo teme

KOHTPOJISI K CITOCOOEH MHKPOOHOJIOTHUECKUX 4.

MIPOBOIUTH HKOJIOTHIECKYIO MTOTXO/I0B

SKCIEPTH3Y. Brnanmeer MIPUHITUTIAMHA
KYJbTUBUPOBAHHS
MHKPOOPTaHHU3MOB TUTS
JOCTIDKEHUSI  O3HAYCHHBIX
Lenei

Bormpoce! Ha
3auére 36-50

TunoBble KOHTPOJIbHBbIE 321aHUS WM MHbIe MaTepUAaJbl, He00X0AUMbIe 1JIsl OLleHKH
3HAHMA, YMEHWiH, HABBIKOB W (WJIH) ONBITA JAeATEJbHOCTH, XapPaKTEePHU3YKHIIHUX 3ITANbI
¢GopmMupoBaHusi KOMIIETEeHIM B Mpollecce 0CBOEHHUS 00Pa30BaTeILHON MPOrPaMMBbl

Texymuii KOHTPOJIb YCIIEBAEMOCTH MPOBOAUTCS (POHTAIBHO HA KAXKIOM 3aHATUU IS
ONpeIEeIeHUSI TEOPETUUECKON MTOATOTOBKY B BUJI€ YCTHOI'O OIIPOCA, a TAKXKE C OMOILBIO T0KJIaI0B
(pedepatoB) CTYICHTOB C MYJIbTUMEAUMHBIMU MPE3CHTAIIUSAMHU U KOJIJIOKBIYMOB.

IlepeyeHb BONPOCOB VIl YCTHOIO KOHTPOJISI 3HAHMUI CTY1€HTOB:

Tema 1: IIutaTtenbHbIe Cpebl U YCJIOBUSA I KYJbTHBHPOBAHUA MHKPOOPIraHU3MOB
Bomnpocs! 1t HOArOTOBKHU:

1. [IpUHIMIIBI COCTaBIECHHS MTUTATEIbHBIX CPE.

2. OCHOBHBIE THIIBI M COCTaB IUTATEJIbHbBIX
MUKPOOPTaHN3MOB PA3JIMYHBIX TAKCOHOMUYECKHUX I'PYTIII.

3. OcHOBHbBIE TUTATENBHBIE TOTPEOHOCTH KIIETOK.

cpea sl KYJIbTUBUPOBAHUA



4, KadecTBeHHOE M KOJIMYECTBEHHOS COACPIKAHUE BCEX HCO6XOI[I/IMBIX KOMIIOHCHTOB,
OGGCHG‘-II/IBaIOH_II/IX OINTUMAJIbHOC PAa3BUTHUC MI/IKpOGHBIX KJICTOK, IMOJIYYCHHBIX H3 Ppa3JIMYHbIX
HCTOYHHKOB.

5. [TpenmyniecTBa U HEJOCTATKH Pa3HBIX TUIIOB MUTATEIBHBIX CPEI.

6. [TonGop coctaBa mMUTATENbHBIX CPENl C YUETOM THUIIOB MUTAHUS KYJIbTUBHUPYEMBIX
MHUKPOOPT'aHU3MOB.

7. Oco0eHHOCTH THTATENbHBIX Cpell, NpeJHa3HAYEHHBIX [JIs JUHAMHYECKOTO U
CTallMOHAPHOT'O KYJIbTUBUPOBAHUSI.

8. Bnusinue ycnoBuii KyJIbTUBUPOBAHUS Ha JKU3HEIEATEIBHOCTH MUKPOOPTaHU3MOB.

9. CriocoObl  OonTUMHU3AIMKM  yCIOBUH, 00eCHeunBaIoONMe MaKCHUMaJbHBI YpOBEHb
MPOIYKIIMK OMOMACChl I MEKPOOHBIX METaOOIMTOB.

10.  ITorpeGHOCTH B KUCIOPOJE U adpalHsl.

1. Oco00eHHOCTH KYJbTUBHUPOBAHUS aHA3POOHBIX MUKPOOPTaHU3MOB.

Tema 2: Cnocodbl W BO3MOKHOCTH KYJbTHBHPOBAHHST MHKPOOPIraHHM3MOB
Bomnpocs! 111 MOArOTOBKH:

l. MeToabl BBIICTICHUS U TIOJICPYKAHUS YUCTBIX KYJIBTYp adpOOHBIX M aHAIPOOHBIX
MHUKPOOPTraHU3MOB.

2. ITapamerpsl pocra.

3. @daxToppl, BiuAOMKE Ha A(PGEKTUBHOCTh Mpolecca  KyJIbTUBUPOBAHUS
MHUKpPOOPTaHNU3MOB.

4. JInHaMUYeCKOe U CTaTUYECKOE KYJIbTUBHPOBAHUE.

5. OTKpBITBIE U 3aKPBITHIE CUCTEMBI.

6. XeMocTaTHbIe U TyOyJIIpHbIE CUCTEMBI KYJIbTUBUPOBAHHSI MUKPOOPTaHU3MOB.

7. IToBepXHOCTHOE KyJIbTUBUPOBAHUE MUKPOOPIraHU3MOB.

8. CycrneH3uoHHOE, TIIYyOMHHOE KYJIbTUBUPOBAHHE.

9. [lepuonuyeckoe KyJIbTUBUPOBAHME MHUKPOOPTaHU3MOB U €ro OCOOEHHOCTH,
JIOCTOMHCTBA U HEJIOCTATKHU.

10.  MHOrouMKJIN4eCKO€ U MHOTOCTAaUIHOE KyJIbTUBUPOBAHHUE.

1. HemnpepsiBHOE KyJIBTHBUPOBAHHE, OCOOCHHOCTH M BO3MOYKHOCTH, JOCTOMHCTBA U
HEJO0CTaTKU. YTPABIIEMOE KyJIbTUBUPOBAHUE.

12. Bo3MOXXHOCTH KyJIBTHBUPOBAHHS KIIETOK OAKTEPHH W JIPOXOKEH, MUIICIUATBHBIX

rpubOB, MUKPOCKOITMYECKUX BOJOPOCIEH U POCTEHIIINX.
Tema 3: CnoocoObl XpaHeHMsI M TOJJAEPKAHUS KYJbTYP MHKPOOPraHU3MOB
Bomnpocs! 1t OArOTOBKHU:

1. Bo3MOXHOCTH ATUTENHHOTO MOAAEPKAHUS B )KU3HECTIOCOOHOM COCTOSIHUU KYJIBTYP
MUKPOOPIaHNU3MOB C COXPAaHEHNEM TaKCOHOMUYECKUX U APYTUX BaXKHBIX IPU3HAKOB.

2. [lepuoanueckue nepeceBbl MUKPOOHBIX KJIETOK HAa MUTATENbHBIE CPEIbI.

3 XpaHeHHE MUKPOOPIaHU3MOB 10 MUHEPAJIbHBIM MACIIOM.

4. XpaHeHne KJIETOK B THOPUIUZUPOBAHHOM COCTOSIHUH.

5 XpaHeHHE NIpU HU3KUX U CBEPXHU3ZKUX TEMIEpATypax.

6 Kpuoxkoncepparius

Kpurepum ouenku:

OLIGHKa «OTIINYHO» / «3aureHoy». OTBETHI Ha ITIOCTABJIEHHEIE BOITPOCHI U3JIararoTCsA JIOTM4HO,
MOCJIEI0BATEIBHO U HE TPEOYIOT JOMOMHUTEIBHBIX MOsicHeHUH. [101HO pacKpbIBalOTCS TPUUUHHO-
CJICACTBCHHLIC CBA3U MCKAY SABJICHUAIMU U CO6I>ITI/I$IMI/I. HeHaIOTCH OGOCHOB&HHBIG BBIBOJBI.
ColmrogaroTcss HOPMBI TUTEPATYPHOU pedn

Onenka «xopomo» / «3adreHo». OTBETHl Ha TOCTaBICHHBIC BOMPOCHI H3JIAraroTCs
CUCTEMAaTHU3HPOBAHO U MOCIIEI0BAaTEIbHO. MaTepual u3jaraercsi yBepeHHo. PacKpbIThl MpUYHHHO-
CJICZICTBEHHBIE CBS3H MEXKY SIBJICHUSIMH U COOBITUSAME. J[eMOHCTpUPYETCSl yMEHUE aHATU3UPOBATh
MaTepuaj, OJHAKO Ha BCE BBIBOAbI HOCST apryMEHTHMPOBAHHBIM M JOKa3aTeIbHBIA XapakTep.
Co0:roatoTcst HOPMBI JIUTEPATYPHOU peUH.



OneHka  «yIOBIETBOPUTEIBHO» /  «3auTeHo». JlomyckaioTcsi  HapylieHUsT B
IIOCIICA0OBATCIIbHOCTH H3JIOKCHUS. Hemonno PACKPBIBAIOTCA TMPUYUHHO-CIICACTBCHHBIC CBA3U
MEXy SIBJICHUSIMH U COOBITHSMU. J[eMOHCTPUPYIOTCS TOBEPXHOCTHBIE 3HAHUS BOIIPOCA, C TPYIOM
pelaroTcs KOHKpEeTHbIE 3anauu. MMerorces 3aTpyiHeHHs ¢ BbIBOJAaMU. JlOMyCKArOTCS HApYILLIECHUs
HOPM JIUTEPATyPHOU peUu.

OneHka  «HEYJOBJIETBOPUTENBHO» /  «HE  3auTeHo». Marepuan  u3Jaraercs
HEMocle0BaTelbHO, COMBUMBO, HE TNPEICTABIAET ONPEACNCHHOW CHUCTeMbl 3HAHUH 10
JUCHUITIINHE. He PACKPBIBAIOTCA MPUUYUHHO-CIICACTBCHHBIC CBA3U MCXKIY SABJICHUAMHU U
coOpiTussMu. He mpoBonutcs anHanu3. BeiBoabl OTCyTCTBYIOT. OTBETHl Ha JONOJHUTENIbHBIE
BOIIPOCHI OTCYTCTBYIOT. FIMEIOTCSI 3aMETHBIE HApYILIEHUSI HOPM JIUTEPATYPHOU pedH.

Bomnpochl K KOJUIOKBHYMY
Tema 4: Cnioco0bl XpaHeHHUs M MOJIEePKAHUS KYJIbTYP MUKPOOPTraHU3MOB

l. B03MOXHOCTH ITUTENHLHOTO MOAICPKAHUS B )KH3HECTIOCOOHOM COCTOSIHUU KYJIBTYP
MHUKPOOPTaHW3MOB C COXPaHEHHEM TaKCOHOMUYECKUX U APYTUX BaXKHBIX MPU3HAKOB.

2. [Teproanyeckue nepeceBbl MUKPOOHBIX KIETOK HAa MTUTATEILHBIC CPEIbI.

3 XpaHeHUuE MUKPOOPTAaHU3MOB 1101 MUHEPATIbHBIM MACJIOM.

4. XpaHeHne KJIETOK B JIMODUITH3UPOBAHHOM COCTOSIHUU.

5 XpaHeHuE MPU HU3KUX U CBEPXHU3ZKUX TEMIIEpaTypax.

6 Kpuoxoncepsanus

Kputepun onieHKH KOJIJI0KBHYMA:

- OIICHKAa «OTJIMYHO» BBICTABIISETCS, €CIU CTYJCHT JEMOHCTPHUPYET BCECTOPOHHEE,
CUCTEMATHUYECCKOC U FHY6OKOG 3HAHUC MaTepI/Ia.Ha, yMeHI/Ie CBO60,Z[HO BBITIOJIHATH HpaKTI/I‘-IGCKI/IC
3aJlaHusl YMEET CBOOOJIHO JIOTHYECKH, apryMEHTHPOBAHHO, YETKO M CXKATO M3jIaraTh OTBETHI Ha
BOHpOCBI C UCIIOJIB30BAHUECM HaquOﬁ TepMI/IHOJIOI‘I/II/I;

- OIICHKA «XOPOIIO» BBICTABISICTCS, €CIIM CTYJICHT IMPOJEMOHCTPUPOBAT XOPOIINE
CUCTEeMAaTUYECKUE 3HAHMS MaTepuana, OTBEThl COAEpXKAT HEKOTOPYI HETOYHOCTh WU HE
OTJIMYAIOTCS TOJIHOTON M3JI0KEHMS;

- OILICHKAa ((YI[OB.HGTBOPI/ITGHBHO» BBICTaBJIACTCA, €CCIIN CTYI[CHT J1a€T HCIIOJIHBIC OTBECTHI
Ha BOIPOCHI, IONYCKaeT HETOYHOCTH B (DOPMYITHPOBKAX;

- OILICHKAa «Hey,Z[OBJIeTBOpI/ITeJ'H:HO» BBICTaBJIACTCA, €CIIN CTy,Z[eHT HEC IIOATr0OTOBUIJICA, HE
OTBETHJI Ha BOINPOCHI WJIM OTBETHJI HENPABHIILHO; MOKa3aj cjiadble 3HAHWSA WM JIOMYCTUJI TpyObIe
OIIINOKHU

Kpurtepun ouenku pedepara:

OreHKa «3a4TEHO» CTaBUTCSA, €CIIM 0003HaueHa mpodiemMa 1 000CHOBaHA €€ aKTyaIbHOCTb,
CleNaH KpaTKUi aHaIW3 Pa3MYHBIX TOYEK 3pPEHHS Ha paccMaTpuUBaeMylo MpolieMmy, Tema
packphIiTa, BBIIEpX)aH 00BeM, COOJO/EHBI TpeOOBaHHWS K BHEMIHEMY OGOPMIICHHUIO, IaHBI
MpaBUJILHBIC OTBCTHI HA JOTTOJIHUTCIBHBIC BOIIPOCHI.

OneHka «HE 3a4TeHO» CTAaBHUTCS, €ClIM Tema pedepaTa HE pacKpbhiTa WU UMEIOTCS
CYIIECTBEHHBIE OTCTYIUJICHHUS OT TpeOOBaHUH K pedepupoBaHHio. B yacTHOCTH, TeMa OcCBelleHa
JUIIb YACTUYHO; JOMYIICHbI (aKkTUUYeCKHe OMMUOKU B CoJiep:KaHuu pedepara WK MPU OTBETE Ha
AOMOJHHUTCIIBHBIC BOIIPOCHI; BO BPEMS 3allIUTHI OTCYTCTBYCT BBIBO.

3a4eTHO-3K3aMeHANMOHHbIE MATEPHUAJIBI /ISl IPOMEKYTOYHOM aTTeCTAlluN
(3K3aMeH/3a4€T)

Bonpochl /151 NOATOTOBKH K 3a4eTy:

1. HpI/IHI_[I/IHBI COCTAaBJICHHUS IMUTATCIIBHBIX CPCI.

2. OcHOBHbIE THUIBI M COCTaB [MUTATENbHBIX CpeA s KYJIbTUBUPOBAHUS
MHUKPOOPTaHU3MOB pa3JIMYHbIX TAKCOHOMHWYCCKUX I'PYIIII.

3. OcHOBHBIE TUTATEIBHBIC TOTPEOHOCTH KIIETOK.



4, KadecTBeHHOE M KOJIMYECTBEHHOS COACPIKAHUE BCEX HCO6XOI[I/IMBIX KOMIIOHCHTOB,
OGGCHG‘-II/IBaIOH_II/IX OINTUMAJIbHOC PAa3BUTHUC MI/IKpOGHBIX KJICTOK, IMOJIYYCHHBIX H3 Ppa3JIMYHbIX
HCTOYHHKOB.

5. [TpenmyniecTBa U HEJOCTATKH Pa3HBIX TUIIOB MUTATEIBHBIX CPEI.

6. [TogOop cocTaBa MUTATENBHBIX CPEI C YYETOM THIIOB NMUTAHUS KYJIbTHBHPYEMbIX
MHUKPOOPT'aHU3MOB.

7. OcoOeHHOCTH THTATENbHBIX Cpell, MpeJHa3HAaYeHHBIX I JAWHAMHYECKOTO |
CTallMOHAPHOT'O KYJIbTUBUPOBAHUSI.

8. Bnusaue yciaoBuil KylIbTHBHPOBAaHMS HA )KU3HEACATEILHOCTH MUKPOOPTaHH3MOB.

9. CriocoObl  OonTUMHU3AIMKM  yCIOBUH, 00eCHeunBaIoONMe MaKCHUMaJbHBI YpOBEHb

MPOIYKIIMK OMOMACChl I MEKPOOHBIX METaOOIMTOB.

10.  ITorpeGHOCTH B KUCIOPOJE U adpalHsl.

1. Oco00eHHOCTH KYJbTUBHUPOBAHUS aHA3POOHBIX MUKPOOPTaHU3MOB.

12.  Anmapatbl Jjisi OYUCTKHA BOJABI, UCHOJIb3YEMON JIsi IPUTOTOBJICHUS MUTATEIbHBIX
Cpell WM MBIThSl KyJbTypalbHOM mocyabl. VX XapakTepucTHKa U BO3MOXKHOCTHU TMOJTY4YEHUS
CBEpXUYHUCTOI 1 00111e71a00paTOPHOI BOIBI.

13. [Ipubopkl, ammapaTbl W PEAKTHUBBI Uil MBIThbS W CTEPHJIM3AIUU TIOCY/IBI,
o0ecreYrBaOIIUe BRIIOJHEHHE BCEX ATAMOB TEXHOJIOTHUYECKOTO MPOLIECcca: CYIINIbHbBIE MKa(bI C
MPUHYIUTEIbHON TPOAYBKOW TOPSYUM BO3/IyXOM, APOBBIE MJIM BO3AYIIHbIE CTEPUIN3ATOPHI U T.
1.

14.  IlpuGopbl nmnsi AO3UPOBaHMs, pa3BeACHHS W MPoO0OTOOpa. ABTOMAaTUYECKHE H
MOJTlyaBTOMAaTHYECKUE J103aTOPBI-IMIIOTOPbI, NUNeTkH U T. 1. OcHOBHblE TpeOOBaHUS,
MpeIbsBIsieMble K TAKOTO poja Mpudopam.

15. VYcrpoiicTBa AN TPUTOTOBICHHUS MNUTATENbHBIX cpeld. OCHOBHBIE TpeOOBaHUS,
MpenbsBIsieMble K MHTATENbHBIM CpelAaM JJIs  KJIETOYHBIX KYJbTYyp. YCTAHOBKH IS
CTepWIHN3YIONIeH (QUIbTpAllMM JKUJKAX MHUTATEIbHBIX Cpel. Mukpo- u yibTpaduibTparus
MUTATENbHBIX CPE/I.

16. BokcoBble momenieHus u JJaMuHap-00KChl. VX TUIIBI, 00YCTPOICTBO U 3HaYECHUE.

17. Jlaboparopupie Tepmoctarhl. CrnenuaibHble TPeOOBaHMS, TPEIBABIIEMBIE K
71a00paTOPHBIM TEPMOCTATaM ISl KyJIbTUBUPOBAHUS MUKPOOPTaHU3MOB, M THUIIBI X KOHCTPYKITHA.

18. CO2-unky06arops! 1 adparopsl. HeoOX0AMMOCTh 1 3HAYCHHUE MX UCITOTH30BaHMUS.

19.  Anmaparel Ui  MaccoBOro  KyJbTUBHUPOBAaHHMS KIETOK, OOECIEUMBAIOLIHE

NPUHYAUTEIIBHOE MEPEMEIIMBAHUE M adpaldi0 MUTATECNIBHBIX CPEX C IOMELIEHHBIMU B HHX
KYJbTypPaMU MUKPOOPTaHU3MOB.

20.  JlaGopaTopHble BCTPSAXHUBATENIN U POJIJICPHbIE YCTAHOBKHU, UX THIIBI, PEKUMBI Pa0OTHI
Y 3HAYEHHE JIJIS1 KyJIbTUBUPOBAHUS KIIETOK.

21. JlabopaTtopHple ¥ TpOMBINIUICHHBIE (QepMeHTepbl. WX Ha3HayeHHWE, THIIbI,
KOHCTPYKIHUS U 00JaCTH TPUMECHECHHS.

22. [IpoGnembr meHOOOpa3oBaHus W TnieHoramieHus. (OCHOBHBIE ammaparbl IS
KYJbTUBUPOBAHUSI MUKPOOPTAHHU3MOB

23. N3meputenbHOe  000OpyJOBaHHME,  KCIOJIb3yeMO€ TMPH  KYJbTHBHPOBAHUU
MUKPOOPTaHU3MOB

24. CrepunuzaliioHHOE O00OpYJIOBaHHME, HCIOJIb3yeMO€ TIpH  KyJIbTUBUPOBAHUHU
MUKPOOPTaHU3MOB

25. BcnomorarenpHOe  000pymoBaHME, HMCHOJIb3yeMO€ TpH  KYJbTHBHPOBAHUU
MHUKPOOPTaHU3MOB

26.  Mertoabl BBIICICHUS U MOJACPKAHUS YUCTHIX KYJIbTYp a’dpOOHBIX U aHa3POOHBIX
MUKPOOPTaHU3MOB.

27. [TapameTpsl pocTa: CKOpOCTb pOCTa, YpOXKal KIETOK, BpEeMs T'E€HEpaIuH,
JUTUTEIHHOCTB JIar-(a3bl, SKOHOMHUUECKUN U METa0OINYeCKU KOIPPUITUSHTHI U TIp.

28. dusnyeckue, XUMHUYECKHEe © Ouojormdeckue (GakTOphl, BIHSIONIAE Ha

3¢ HEKTUBHOCTH MpOLEcca KyJIbTUBUPOBAHHSI MUKPOOPTaHU3MOB.



29. [TapameTpsl, omnpenensromie NPOAOIKUTEILHOCTh CTaIWUd aJanTallih KIIETOK
MHKPOOPraHU3MOB K HOBBIM YCJIOBHSIM KYJIbTUBUPOBAHHUSL.

30. daktopel, BausAomue Ha  APGEKTUBHOCTh  MpoIecca  KyJIbTHBHPOBAHUS
MHUKpPOOPTaHNU3MOB.

31. JInHaMUYeCKOe U CTaTUYECKOE KYJIbTUBHPOBAHUE.

32. OTKpBITBIE U 3aKPBITHIE CUCTEMBI.

33.  XemocTaTHbl€ U TyOYJISIpHBIE CUCTEMBI KYJIbTUBUPOBAHUS MUKPOOPTaHU3MOB.

34.  IloBepXHOCTHOE KYyJbTUBUPOBAHME MHUKpPOOPraHu3MoB. Bo3moxHoctH U
0COOCHHOCTH KYJIbTUBHUPOBAHUS MUKPOOPTaHU3MOB Pa3IMUHbIX IPYII TOBEPXHOCTHBIM CIIOCOOOM.

35. CycneH3uoHHOe, TIIyOMHHOE KylnbTuBHpoBaHue. Co3qaHHe CyCIEH3MOHHBIX
KYJIBTYD.

36.  Ilepmommueckoe KyJbTHBHPOBAHWE MHUKPOOPIaHU3MOB M €ro OCOOEHHOCTH,
JIOCTOMHCTBA U HEJIOCTATKHU.

37.  MHOrouMKIN4ecKOe U MHOIOCTAUIHOE KyJIbTUBUPOBAHHUE.

38. HemnpepsiBHOE KyJIBTHBUPOBAHHE, OCOOCHHOCTH M BO3MOYKHOCTH, JOCTOMHCTBA U
HegocTaTKu. [1oaxo0/1b1, TO3BOJIAIOIINE TPOIUTH BPEMSI CYILIECTBOBAHUS IEPUOJNIECKUX KYJIBTYP.

39.  Hcnons3oBaHWE NEPUOJUYECKUX KYJIBTYP B IPOMBIIUIEHHBIX TEXHOJOTHUIX H
nabopaTopHOil npakTHKe. Pa3HOBUIHOCTH MEPHOAMYECKOTO KYJIbTUBUPOBAHUS MUKPOOPTaHU3MOB

40. VYnpasnsieMoe KyJIbTUBUPOBAHHUE.

41. Bo3MoXHOCTH KyJIBTUBHPOBAHUS KIETOK OaKkTepuil M APO}IOKEH, MHUIIETHAIBHBIX
rpu00B, MUKPOCKOITMYECKUX BOJOPOCIICH U MPOCTEHIIIHX.

42.  BO3MOXXHOCTHU JJIMTEIBHOTO MOAJCPKAHUS B )KUZHECTIOCOOHOM COCTOSIHMU KYJIBTYP
MHUKPOOPraHU3MOB C COXPAaHEHUEM TAKCOHOMUYECKUX U APYTHX BAKHBIX PU3HAKOB.

43.  Tlepuoanyeckue nepeceBbl MUKPOOHBIX KJIETOK Ha MUTATEIbHbIE CPEIbI.

44, XpaHeHuE MUKPOOPTaHU3MOB 10T MUHEPAIBHBIM MACIIOM.

45. XpaHeHue KJIETOK B THO(PUIN3UPOBAHHOM COCTOSHUU.

46. XpaHeHUE MPU HU3KUX U CBEPXHU3ZKUX TEMIIEpaTypax.

47.  KpuoxoncepBauus. Kpuonporekropsl n ycinoBus xpaHeHud. IIpenmymiectsa u
HEJOCTATK! JAaHHOTO METO/1a

48.  BBDKMBAEMOCTb M BBICEBAEMOCTh MUKPOOPIaHU3MOB B ITPOLIECCE XPAHEHMSL.

49, JlocTOMHCTBA M HEJOCTATKU PA3JIMYHbIX METOAOB XpPAHEHUS.

50.  Hcnonb3oBaHWE pa3IMYHBIX METOJOB XPAHEHUS MUKPOOPTaHU3MOB B PA3JIMYHBIX

chepax neaTeTbHOCTH MUKPOOHOJIoTa
Kpurepun oueHuBanusi pe3yJbTaTOB 00yUYeHUs

Kpurepuu oneHMBaHUs 10 324€TYy:

«3aUTEHO»: CTYAEHT, IOKa3aJl TMpH OTBETE JOCTATOYHOE TEOPETHYECKOEe 3HAHHE
JIMCIUITIMHBL, TOHUMAET CYIIHOCTh PacCMaTPHBAEMbBIX IOHSTHH, SBICHHHA M 3aKOHOMEPHOCTEH;
JIOMyCKAaeT HE3HAYUTENbHblEe OLIMOKM; CTYAEHT YyMEeT IMpPaBHIbHO OOBACHATH MaTepHal,
WILTIOCTPUPYS €r0 IPHMEPAMH.

«HE 3a4TEHO»: CTYACHT MaTepuaj HE YCBOWJI WM YCBOWJ YaCTUYHO, 3aTpyIHSAETCS
NPUBECTH TIPUMEPHl IO AWCHUIUIMHE, HMEET J[OBOJBHO OrPAaHWYCHHBIH OO0BEM 3HaHHH
POrPaMMHOT0 MaTepuaa, I0IyCcKaeT rpyobie (hakTHIecKue OUTHOKH.

OueHoYHBIE CpeICTBA U1l HHBAINAOB U JIUI] C OTPAHNYEHHBIMH BO3MOXKHOCTSIMU 370POBbS
BBIOMPAIOTCS C YUETOM MX MHAWBUIYATBHBIX ICUXO()U3UYECKIX 0COOCHHOCTEH.

- npu HEOOXOAMMOCTH HWHBAJIHMIAM M JIUIAM C OTPAaHHMYCHHBIMH BO3MOYKHOCTSMH
3JI0POBBSI ITPEIOCTABIISIETCS TOTIOJIHUTENIBHOE BpeMs ISl IOJTOTOBKM OTBETA HA IK3aMEHE;

- NP IPOBEJICHNUH MTPOLIEAYPbI OLICHUBAHHS PE3yIbTaTOB 00YyUCHNS HHBAIUIOB H JINI]
C OTPaHUYCHHBIMH BO3MOXHOCTSIMH 3JI0POBbsI IIPEIYCMATPUBACTCS MCIIOIb30BAHUE TEXHUUECKUX
CPEICTB, HEOOXOANMBIX UM B CBSI3U C UX MHIMBHIYAIEHBIMH OCOOCHHOCTSIMU;



- npu HEOOXOIUMOCTH Ui OOYyYaroIUXCS C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMH
3A0POBbA U MHBAJIMAOB MpoLCAYypa OUCHUBAHUSA PC3YJILTATOB OGy‘-IGHI/I}I 10 JUCHUITJIIMHE MOXET
MIPOBOJIUTHCS B HECKOJIBKO ITAIOB.

[Ipouenypa oleHuBaHUS pe3yJbTATOB OOyYEHUsS WHBAIHMIOB W JIMIl C OTPAHUYCHHBIMHU
BO3MOYKHOCTSIMH  3JIOPOBBSI 110 JUCHHUIUTMHE (MOIYJIO) MpPEeayCMaTPUBAET MPEIOCTABICHUE
uHpopmanuu B GopMax, aZanTUPOBAHHBIX K OTPAHUYCHUSM HX 370pPOBbS U BOCHPHUSATHUS
nHpopManuu:

Jlist L ¢ HapyLIeHUsIMU 3pEHUS:

— B ITe4aTHOU (popMe yBeTMueHHBIM MPUGTOM, — B (popMe JIEKTPOHHOTO JOKYMEHTA.

Jlnst AL ¢ HapyLIeHUSIMU CllyXa:

— B IeUaTHOM dopme,

— B (hopMe AJIEKTPOHHOTO JTOKYMEHTA.

J11st U1 ¢ HapyIICHUSIME OTIOPHO-IIBUTATEBHOTO ammapara:

— B IIeUaTHOH (opme,

- B (hopMe IIIEKTPOHHOTO JJOKYMEHTA.

JlaHHBI TIepeyeHb MOXKET OBITh KOHKPETU3UPOBAaH B 3aBUCUMOCTH OT KOHTHHICHTA
oOydJaronuxcs.

5. Ilepeyennb yueOHoiI1 JJuTEepaTypbl, HHGOPMALMOHHBIX PECYPCOB U TEXHOJIOT Uil
5.1. YyeOnas qureparypa
1. [Marunyposa, .M. Texuuueckass MUKpOOHOJIOTHS: YUeOHO-METOAMIECKOE TTOCOOHe

/ T.M. Warunypoma, E.B. Ilepymxkuna, K.I'. HnnomuroB; ®PenepanrbHOE areHTCTBO IO
obpa3oBanuio, ['ocyrapcTBEeHHOE 00pa30BaTENbHOE YUPEKAECHUE BBICIIErO MPO(EeCcCHOHATBHOIO

obpazoBanus «KaszaHckuii rocynapcTBEHHBIH TEXHOJOTHYECKUH yHHBepcuTeT». - Kazab:
WznarensctBo KHUTY, 2010. - 122 c.: ni., Tabmn., cxem. - bubnuorp. B kH. - ISBN 978-5-7882-
0909-8; To xKe [OnEeKTpOHHBIH pecypc]. - URL:
https://biblioclub.ru/index.php?page=book&id=259051.

2. Tapantyn, B.3. TonkoBblii cioBapp 10 MOJEKYJSPHOW U KJIETOYHOM

ouorexHonoruu: pyccko-anrmiickuii / B.3. Tapantyn; Poccuiickas akanemus Hayk, UHCTHTYT
MOJIEKYJISIPHOM T€HETUKU. - MockBa: SI3bIkH cllaBIHCKON KynbTypsl, 2016. - T. 2. - 1041 c. - ISBN
978-594457-262-2; [On.pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=473831.

3. Epmummn, Al Tenernuecku  MOAu(HUUMPOBAHHBIE  OPTaHU3MBI |
ounobe3omacHocTh / A.Il. Epmumun. - Munck: benopycckas nayka, 2013. - 172 c. - ISBN 978-985-
08-1592-7 ;[ DnexTpoHHBIN pecypc]. - URL:
https://biblioclub.ru/index.php?page=book&id=231206.

4. buorexHonorus : y4yeOHUK M TpPaKTUKyM Ais By30B / moxa pemakuueid H. B.
3arockunoi, JI. B. Hazapenko. — 4-e u3a., ucnp. u non. — Mocksa : U3narensctBo IOpaiit, 2023.
— 384 c¢. — (Bwiciee obpazoBanue). — ISBN 978-5-534-16026-0. — TekcT : 31eKTpOHHBIN //
Oo6pazoBatenpHas wiardopma FOpaiit [caiiT]. — URL: https://urait.ru/bcode/530288

5. 3arockuHa, H. B. Dkonorudeckas 0MOTEXHONIOTHS : y4eOHUK U TPAKTUKYM JJIsl By30B
/ H. B. 3arockuna, JI. B. Hazapenko. — Mocksa : M3natensctBo FOpaiit, 2023. — 99 ¢. — (Bricuiee
obpazoBanmne). — ISBN 978-5-534-16030-7. — Tekct : snektponHbli // OO6pa3oBaTenbHas
mnatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/530293.

6. HetpycoB, A. 1. Dkonorust MUKpOOPTraHU3MOB : y4eOHUK aiis OakanaBpos / A. U.
Hertpycos ; orBeTcTBeHHBIN penaktop A. M. HerpycoB. — 2-e uza. — Mocksa : M3gaTenbcTBo
FOpaiir, 2022. — 267 c. — (bakanasp. Akagemuueckuii kypc). — ISBN 978-5-9916-2734-4. —
Tekcr : anextponHsIii / O6paszoBarenbHas miatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/508952.

7. 3arockuHa, H. B. I'eneTndeckas mHKeHEpHs : Y4COHUK U IPAKTUKYM 1Sl By30B / H.
B. 3arockuna, JI. B. Hazapenko. — MockBsa : M3narensctBo FOpaiit, 2023. — 118 ¢. — (Briciuee
obpazoBanne). — ISBN 978-5-534-16029-1. — Tekct : snektpoHHBIA // OOpa3oBaTenbHas
iargopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/530292.
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J171s ocBOGHUS TUCIUIUIMHBI MHBATUAAMHU U JIMIIAMU C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU
3I0POBbsI UMEIOTCS U3/1aHUS B SJIEKTPOHHOM BHUJIE B AJIEKTPOHHO-OMOIMOTEUHBIX CHCTEMax
«Jlanb» u «OpaitT».

5.2. llepuoanyeckas JuTEpaTYpa

HasBanue uznanus ITepuoguunoct Mecto 3a KaKue rojpl XpaHuTcs

b BBIXOJA (B XpaHCHUS

roj)
buonorus. PedeparnBHbrit 12 PX 1970-2020 Nel-2
xkypHan. BUHUTU
Bbuooprannueckast xumus 6 g3 1975-2008, 2009 Ne 1-3, 5-6, 2010 -

2018 (1 mosyr.)

broxumus 12 g3 1944-45, 1947 — 2018 (1mosyr.)
I'eneruka 12 g3 1965- 2016, 2017 Ne 1-6
XKypnan mukpobuooruy, 6 3 2010-2018 Ne 1-3, 2019 Ne 1-3, Ne 5-6,
SMUIEMUAOJIOTHH U 2020-
MMMYHOOHOJIOTHU
Kypuan o6uieit 6uonoruu 6 43 2009-2017 Ne 1-3, 2018 (1 momyr.)
3aluTa OKpysKarole cpesl B 43 2008 Ne7-12,2009- 2012, 2013 Ne 7-12,
He(TEra30BOM KOMIUIEKCE 2014-2015,2017 Ne 1-3
N3eectust BY3o0B CeBepo- 4 g3 2010- 2012, 2013Ne 1-2, 4-6, 2014-

Kagkasckoro pernona. Cepus:
EcrecTBeHHbIE HAYKHI

M3Bectust PAH (o 1993 r. 6 g3 2009-2018 (1 mosyr.)
W3sectus AH CCCP). Cepus:

buonoruueckast

Hcnonb3oBanue 1 oxpaHa 12 g3 2008-2017 Ne 1-2
MIPUPOJIHBIX pecypcoB B Poccuu

MukpoOuosorus 6 3 2009-2018 Nel-3
MonekynsipHast OHOJIOTHs 6 3 2008-2016,2017 Ne 1-3
[puknagnas OHOXUMUS U 6 g3 2008-2013,2014 Ne 1-5, 2015- 2016,
MUKPOOHOJIOTHS 2017 Ne 1-3

Ycenexu coBpeMEeHHOH OHoJIoTHH 6 g3 2008-2017

DKoyorus 6 43 2009-2018(1 monyr.)
DKOJIOTHS U )KU3Hb 12 q3 2003-2012

DKOJIOTHUS ¥ POMBITINIEHHOCTh 12 g3 2008-2017

Poccun

1. ba3sr mauabeix komnaguu «MIBUC» https://eivis.ru/

2. Dnexrponnas 6ubimmoreka GREBENNIKON.RU https://grebennikon.ru/

5.3. UnuTepHeT-pecypchl, B TOM YHCJIe COBpeMeHHbIe MPo(eccuoHaIbHbIE 0a3bl TaHHBIX U
HH(OPMANMOHHBIE CIPABOYHbIE CHCTEMBI

Onekmponno-ouodnruomeunsie cucmemst (I6C):

1. O6pasoparenbHas miathopma «FOPAMT» https://urait.ru/

2. 9BC « YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAVIH» http://www.biblioclub.ru/

3. ObC «BOOK.ru» https://www.book.ru

4. 9bC «ZNANIUM» https://znanium.ru/

5. OBC «JIAHDb» https://e.lanbook.com

Ilpogheccuonanvnvie 6azvt Oannvlx

1. BuptyanbHblit untanbHbli 3an Poccuiickoii rocyaapctBeHHoi 6ubmuorexu (PI'B)
https://ldiss.rsl.ru/

2. HarmmonanbHas ayekTpoHHas Oubnuoreka https://rusneb.ru/

3. Hayunas snextponnas 6ubnnorexka eLIBRARY.RU (HOB) http://www.elibrary.ru/

4. TTomHOTEKCTOBASI KOJUIEKIHS XypHaioB Ha matdgopme PIIHU (DnexkTponHbie Bepcuu
Hay4HbIX xypHainoB PAH) https://journals.rcsi.science/

5. IIpe3unentckas 6ubanorexka um. b.H. Enbruna https://www.prlib.ru/

6. Yausepcurerckas napopmannontas cucrema POCCUS (YUC Poccus) http://uisrussia.msu.ru
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7. Kypnans! uzgarenscrBa Wiley https://onlinelibrary.wiley.com/

8. [TomaoTekcroBasa xoswteknust KHUT eBook Collections n3narensctBa SAGE Publications
https://sk.sagepub.com/books/discipline

9. NonmHoTekcToBas koywekuus kHur EBSCO eBook (rmy6una apxusa: 2011-2023 rr.)
https://books.kubsu.ru/

10. Pecypcrr Springer Nature https://link.springer.com/, https://www.nature.com/

11. Questel. ba3za mannbix Orbit Premium edition https://www.orbit.com

12. China National Knowledge Infrastructure. B/ Academic Reference
https://ar.oversea.cnki.net/

13. IToTHOTEKCTOBBIE apXMBBI BEAYIIUX 3allaJHBIX HAYYHBIX )KypHajIoB Ha Poccuiickoii
matdopme HayuHbixX xKypHamoB HOMKOH http://archive.neicon.ru

Hudghopmayuonnsvie cnpagounsvie cucmemol

1. Koncynperant [Imtoc - cipaBodHast mpaBoBasi cUCTeMa (JIOCTYTI IO JOKAIbHOU CETH C
KOMITBIOTEPOB OHMOJIMOTEKH )

Pecypcuot c60000Hn020 0ocmyna

1. KubepJlennnka http://cyberleninka.ru/;

2. AMepukaHcKas maTeHTHas 0a3za JaHHbIX _http://www.uspto.gov/patft/

3. Jlekropuym TB - Buneoneknuu Beayumx gektopos Poccun http://www.lektorium.tv/

4. Freedom Collection — mosHOTEKCTOBAs KOJJICKIHS AIEKTPOHHBIX JKypHAJIOB U3/1aTeNIbCTBA
Elsevier https://www.sciencedirect.com/

5. MuHuCTEpCTBO HaYKH U BhIcIIero oopa3zoBanust Poccuiickoit @enepamnmn
https://www.minobrnauki.gov.ru/;

6. denepanpHbIil mopTan "Poccuiickoe odpazoanue” http:/ www.edu.ru/;

7. IIpoexTt 'ocyaapcTBEHHOTO0 HHCTUTYTA pyccKoOro si3bika uMeHu A.C. [lymkuna
"O6pazoBanue Ha pycckoM' https://pushkininstitute.ru/;

8. CipaBouHO-uH(DOpMAITMOHHBIN mopTai "Pycckumii si3pik" http://gramota.ru/;

9. CnoBapu u SHIMKIONEAUH http://dic.academic.ru/;

10. OGpa3oBarenbHblii mopTan "Yueba" http://www.ucheba.com/.

Coocmeennvle I1eKmpoHHvle 00pazosameibHvle U unpopmayuonnwie pecypcol Kyol'Y

1. DnextpoHHbI KaTanor Hayunoit 6ubnuorexu KyOI'Y http://megapro.kubsu.ru/MegaPro/Web
2. DnexTpoHHas OMOIMOTEKA TPYIOB yueHbIX Kyol'Y
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. OTKpHbITas cpea MOIyJIbHOTO AuHaMu4deckoro ooyuenust Kyol'Y https://openedu.kubsu.ru/
4. baza y4eOHBIX TUTAaHOB, YIYEOHO-METOMYECKUX KOMIUIEKCOB, MMyOIUKAIMi 1 KOH(PEPESHITHI
http://infoneeds.kubsu.ru/

5. DnektpoHHbIN apxuB HokymMeHToB KyOI'Y http://docspace.kubsu.ru/

6. MeTtonnyeckue yKa3aHusi A O0y4AlOIIMXCH IO OCBOEHUIO JMCIHUIIHHBI
(MoayJis)

OO0mmue pekoOMEeHIANMH N0 CAMOCTOSATEJIBbHOI padoTe 00y4aromuxcs

CamocrosiTenbHas paboTa CTyI€HTOB OCYILECTBIISETCS C 1IeJIbI0 YIUIyOJIeHUs, pacIIupEeHus,
CHCTEMaTH3allui M 3aKPeryICHUs MOJYYCHHBIX TEOPETUYECKHX 3HaHWUU, (POPMUPOBAHHS yMEHUI
UCIOJb30BaTh JOKYMEHTALMI0O M CHEUUAIBHYIO JIUTEpaTypy, pa3BUTHs IO3HABATENIBHBIX
CIOCOOHOCTEM M AaKTMBHOCTH, a TakXke (OPMUPOBAHHUS CAMOCTOSTEILHOIO MBIIUICHUS,
CIOCOOHOCTEM K CaMOpa3BUTHIO, CaMOCOBEPILIEHCTBOBAHMIO M cCaMOpealM3alluM, Ppa3BUTHUS
UCCIIeIOBAaTENbCKUX yMEHUH. [lepe BBIOTHEHNEM CaMOCTOSTEIbHON pabOThl HEOOXOIUMO YETKO
NOHMMAaTh LIeU U 3a7aud paboThbl, CPOKU BBINOJIHEHUS, OPUEHTUPOBOUYHBI 00BbEM, OCHOBHBIE
TpeOOBaHuUs K pe3yiIbTaTtaM paboThl, KpUTEPUHU OLEHKU. BO BpeMs BBIMOIHEHUS! CAMOCTOSTETbHON
paloThI PENOAABATENb MOKET.

MeToanyeckue peKOMeHIAIUH 110 OCBOECHHUIO JIEKIIMOHHOI0 MaTepHaJia, OAT0TOBKe K
JIEKIUSIM:
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Pabora Ha nexuuu SBJISETCS OYEHb BaKHBIM BUIOM CTYJIEHYECKOW AEATEIbHOCTH st
M3yYEHUS JUCUUIUIMHBL, T.K. HA JEKIIMUA MPOUCXOAUT HE TOJIBKO COOOIICHNE HOBBIX 3HAHH, HO U
cucteMaru3anus U o00OIIeHNe HAKOIUJICHHBIX 3HAaHUU, (OPMUPOBAHHE HA WX OCHOBE HICHHBIX
B3IJISLIOB, YOEKICHUH, MHUPOBO33PEHHUS, PAa3BUTHE IIO3HABATENBHBIX M MPO(ECCHOHATBHBIX
WHTEpecoB. JICKTOp OpHUEHTHPYET CTYJIEHTOB B ydeOHOM Marepuaie. KpaTkue 3amucu JeKIui
(KOHCTIEKTUPOBAHHUE) TOMOTaeT YCBOUTH MaTEpHaIl.

Hanucanne koHcmekTa JEKIHMI: KpaTKO, CXEMaTH4HO, MOCIEAOBAaTEIbHO (PUKCUPOBATH
OCHOBHBIC TIOJIO)KEHUS, BBIBOJBI, (HOPMYITUPOBKH, OOOOIIEHHUS; MOMEYaTh BAKHBIE MBICIH,
BBIICTISITh KJIIOYEBBIE CJIOBA, TEPMUHBL. KOHCHEKT Jydllle Moapa3AessaTh Ha MyHKTHI, maparpadsl,
cobmoasi KpacHylo CTpoky. [IpuHOuOManpHBIE MecTa, OmNpeAeieHHs, (OPMYJbl CIEayeT
COIMPOBOXAATh 3aMEUYAHMSIMH: «BAXHO», «0CO00 Ba)XKHO», «XOPOIIO 3alOMHUTH» W T.N. WIIHU
MOJYEepPKUBaTh KpacHOM pyukoil. llemecooOpa3Ho pa3paboTaThb COOCTBEHHYIO CHMBOJHMKY,
COKpAlIeHHUs] CJOB, YTO TIO3BOJUT CKOHILEHTPUPOBATh BHHMAHHE Ha Ba)XHBIX CBEICHUSX.
[TpocnymuBanue M 3aMKCh JEKIIMU MOXKHO IMPOU3BOIUTH MPH MOMOIIN COBPEMEHHBIX YCTPOWUCTB
(mukTodoH, HOYTOYK, HETOyK W T.I.). PaboTas Haj KOHCIIEKTOM JIEKIIMH, BCEraa CleayeT
UCIOJIB30BATh HE TOJILKO YUEOHHK, HO M Ty JIUTEPATYPy, KOTOPYIO JOMOJHUTEIHHO PEKOMEHI0BAT
JEKTOp, B TOM YHCJIE MEpPUOJUYECKHE W3/aHUs COOTBETCTBYIOIIEH HampaBieHHocTU. [lo
pe3yabTaTaM paboThl C KOHCIIEKTOM JIEKIIMHU CJeIyeT 0003HAUYUTh BONPOCHI, TEPMHUHBI, MaTepUal,
KOTOPBIM BBI3BIBAET TPYAHOCTH, TMOMETUTh W TMOMNBITaTbCSd HAWTH OTBET B PEKOMEHIYeMOil
muteparype. Ecnum camocTosiTeIbHO HE yAaeTcs pa3o0paThCsi B Marepuaine, HEOOXOIMMO
chopMyIIMpPOBaTh BOIPOC U 3a/1aTh MPEIOIaBaTEI0 Ha KOHCYJIbTAlluU, Ha TPAKTUUYECKOM 3aHSATHH,
Ha OOIICHWM B KOHTAKTHbIC 4Yachl. JIEKIMOHHBIM Marepuan SBIseTcss 0a3oBBIM, C KOTOPOTO
HEoOXOUMO HayaThb OCBOEHUE COOTBETCTBYIOUIETO pas3jesia Wid TeMmbl. [linaH moAaroTtoBku K
JICKINH:

. O3HAKOMUTBCS ¢ TEMOU JIEKIMH

. 03HAaKOMMTHCSI C IPENTI0KEHHBIMUA BOIIPOCAMH

. U3YyYUTh COOTBETCTBYIOLINI MaTepual

. 03HAaKOMMTHCSI C JIUTEPATYPO 110 TEME
MeToanuyeckne peKOMEeHIalUM 10 MOATr0TOBKeE NMPe3eHTAlMI:

. 3HAKOMUTHCA C TEMOH, 1IETIBIO U 33/la4aMHU

. COCTAaBMTH IUIAH MPE3EHTALUN COITIACHO OCBOEHHOMY TEOPETHUECKOMY MaTepHairy

. IIPOM3BECTH TOUCK B JIEKIIMOHHOM MaTepuaie, OCHOBHOW M JIONOJHUTEIbHOU
auTeparype pakTHUeCKoro MaTepuaa 1o TeMe

. IIPOU3BECTH MTOMCK WILIIOCTPATUBHOIO MaTepuana B €Ty "MHTepHET"

. COCTaBHUTb IIPE3EHTALMIO ITPH TOMOIIH crienuanuzuposadHoro [10

. COCTaBUTh JOKJIAJ 10 WILTIOCTPATUBHOMY MaTepHally Mpe3eHTaluu

. OTpENEeTUPOBATh MIPE3EHTALMIO NTepe]] cradei

MeToauyeckue peKOMEeHAAMH 10 NMOJATOTOBKE K KOJUIOKBUYMY:

. 03HAKOMHTHCS C TEMOU U BOIIPOCAMH KOJUTOKBHYMa

. M3YUYUTH JICKIIMOHHBIN MaTepua

M I/I?)y‘II/ITB OCHOBHYIO JIHTepaTypy II0 TEMC

. W3YYUTh JOTOJHUTENBHYIO JINTEPATYPy 1O TEME

M HaIlucaTthb OTBCT HA HpGI[JIO)KGHHBIfI BOHpOC

. 00BbeM MUCHbMEHHOTO OTBETA OT 3 110 4 CTpaHUIl, BpeMs BHITIOJHEHUS 10 90 MUHYT

MeTtoauyeckue peKOMeHAalH 110 NOATOTOBKE K J1a0opaTOpHbIM padoTam:

B mporecce moaAroToBkH K 1abopatopHOil paboTe HEOOXOIUMO O3HAKOMHTHCS ¢ pabodeit
POrpamMMOil JUCHIUIUIMHBL, TEMaMH U TUIaHAMU J1a00paTOPHBIX 3aHATUH, yienss 0co00e BHUMAaHUE
LEJIIM U 33J]a4aM, CTPYKTYpPE U COJEPKaHUIO AUCLUILINHBI, IPOBECTH aHAJIN3 OCHOBHOW y4eOHOHI
JUTEpaTyphl, TMOCIE 4ero padoTaTh ¢ PEKOMEHJOBAHHOW JOMOJHUTENbHOU nuTeparypoil. Ilpu
YCTHOM BBICTYIJICHUM 10 KOHTPOJIBHBIM BOIIPOCaM J1a00paTOPHOrO 3aHATHUS HY)KHO U3jaraTh (He
YUTaTh) MaTepUal BBICTYIJICHHUS cBOOOAHO. HeoOXoamuMo KOHIIEHTPHPOBATh CBOE BHUMAHHE Ha
TOM, YTO BBICTYIUIEHHE 00paIleHO K ay IMTOPHH, a HE K IPENOAABATEINO0, T.K. 3TO 3HAUUMBIH acIeKT



npodeCCHOHATFHBIX KoMIeTeHIInH. [To OKoHYaHuM 1Ta00paTOPHOTO 3aHATHS CIEIyeT MOBTOPUTH
BBIBOJBI, CKOHCTPYHUPOBAHHBIE B XOAE€ YCTHOI'O OIIPOCa, MPOCIEOUB JIOTUKY HUX IIOCTPOECHUS,
OTMETHB TOJIOKECHHS, JIS)KAINEe B UX OCHOBE. {71 ATOrO B TEYEHHE OMpoca IPYTHX YUaIIUXCs
clieyeT JenaTh moMeTku. bosee Toro, B ciiydae HeTOUYHOCTEH U (M) HETIOHUMAHUS KaKoTro-JI1100
BOMIpOCa MPOUICHHOTO MaTepuana CIeayeT OOpaTHUThCS K MPENoNaBaTeNio Ui TTOJTyYCeHUS
HE00XOIMMO KOHCYJIBTAIIMH U Pa3bsCHEHNUS BO3HUKIIECH CUTYyallHH.

CxeMa MoATroTOBKH K JTA0OPAaTOPHBIM paboTaMm:

. O3HAKOMUTBCSI C TEMOM, IIENTBIO U 3a1a4aMu PadOTHI;

. paccMOTpeTh MPEIOKEHHBIE BOIIPOCHL;

. W3YYHThH JEKIMOHHBIN MaTepUall, OCHOBHYIO U JIOTIOJHUTEILHYIO JINTEPATYPY;
. 03HAKOMUTHCS C JIAOOPATOPHBIMU 33TaHUSIMHU U XOJI0M HX BBITIOJTHEHUS;

. O3HAKOMUTHCSI ¢ 000PYJOBaHUEM 3aHSTHUS;

. BBHITIOJTHUTH 331aHUS B COOTBETCTBUU C XOJI0OM PabOTHI;

. MUCEMEHHO 0()OPMUTH BBIMIOTHEHHYIO PaboTYy;

. MIOJIBECTH UTOT U C/ITATh CTPYKTYPHPOBAHHBIC BHIBOJIBI.

MeToanyeckue peKOMEeHIAUM 110 OATOTOBKE K 3a4€Ty:

3ader — 3TO MPOBEPOYHOE UCIBITAHUE IO YYEOHOMY MPEIMETy, CBOCOOPa3HBIN UTOTOBBIM
pyOex u3ydeHus: AUCIUTUINHBI, TTO3BOJISIONTNH JTydIlle ONPEIeIUTh YPOBEHb 3HAHUN, TIOTyYEHHBIN
oOydatomumucs. J{s yCrenHon ciauu 3a4era CTyIeHThI JOJHKHBI IOMHUTH CIICTYIOIIee:

— K OCHOBHBIM TOHATUSM U KaTerOpusM HYXHO 3HATh OINpeAeNeHHus, KOTOphIe
HE0OXOIUMO MMOHUMATh U YMETh MOSICHSTH;

— IIPU MOATOTOBKE K 3aUeTy TpeOyeTcsl TOMUMO JIEKIIMOHHOTO MaTepualia, MpoYuTaTh
€Ille HECKOJbKO y4eOHUKOB IO AUCIHILIAHE, JOMOIHUTEIbHBIE UCTOUYHUKH, MPEATIOKEHHBIC IS
W3YYEHHUsI B CIIUCKE JTUTEPATypPHI;

— CEMHHAPCKHE 3aHATHS CIIOCOOCTBYIOT MOMYyUEHHUIO 00Jiee BRICOKOTO YPOBHS 3HAHUIN
U, KaK CJe/ICTBUE, IOJyUeHHUE 3aUeTa;

— TOTOBUTHCS K 3a4ETy HY)KHO HAUYMHATh C IIEPBOM JIGKIIMH ¥ CEMUHApa, a He BRIOUPATh
TaK Ha3bIBAEMBII «IITYPMOBOW METONI», MPU KOTOPOM MaTepHall 3aKperuisieTcss B MaMsTH 3a
HECKOJIBKO IIOCJIEJHUX YacoB M AHEH Iepesn 3adyeroM. [Ipy OLICHMBAaHMM 3HAHWN CTYJECHTOB
IpernojaBaTesib PyKOBOACTBYETCS, MPEXK/IE BCETO, CIEAYIOIMUMU KPUTEPUIMHU:

— MPaBIWJIBHOCTh OTBETOB HA BOMPOCHI,

— MOJIHOTA U JJAKOHUYHOCTh OTBETA;

— CMOCOOHOCTh ~ MpaBWJIbHO  KBanu(puiupoBaTh (PakTel M OOCTOSTEILCTBA,
aHaAJIM3UPOBATh CTATUCTUYECKHE JTAaHHBIE;

— OpPUEHTUPOBAHUE B JIUTEPATYPE;

- 3HaHUE OCHOBHBIX MPOOJIEM YUeOHON JUCITUTIIIUHBI,

— MMOHUMAHHUE 3HAYUMOCTH y4eOHOU JUCIUILTUHBI B CHCTEME;

— JIOTUKA U apTyMEHTHUPOBAHHOCTH U3JI0KECHHUS;

— KyJbTypa oTBeTa. Takum 00pa3om, Mpu MPOBEICHUH 3a4eTa MPENOJaBaTENb YSISIeT
BHHUMaHHE HE TOJIBKO COJIEPKaHUIO OTBETA, HO U (POPME €ro U3N0KEHUS.

[Ipu moAroTOBKE K 3a4eTy HEOOXOAMMO OPHEHTUPOBATHCS HA KOHCIIEKTHI JIEKIIUN, pabodyto
MIPOrpaMMy JHUCUUIUIMHBI, HOPMATUBHYIO, YU€OHYIO U PEKOMEHIyeMYIO JTUTEpaTypy.

OcHOBHOE B ITOATOTOBKE K CAayue 3a4eTa - 3TO MOBTOPEHUE BCETO MaTepHalia JUCHUTLITUHBI,
10 KOTOPOMY HEOOXOJIMMO cIaBaTh 3a4yeT. [Ipu moAroToBke K ciade Bech 00beM pabOThI HYKHO
pacmpeeNnaTh paBHOMEPHO IO JHSM, OTBEJACHHBIM JIsl TIOJTOTOBKH, KOHTPOJIMPOBATH KaXKIbIH
JIeHb BBITIOJIHEHUE HAMEUEHHOU padoThl. B mepno1 moAroToBKY CTYJEHT BHOBb 00paIaeTcs K yxe
M3y4eHHOMY (MIpoWaeHHOMY) ydueOHOMY Matepuany. [loaroroBka BkiIro4aeT B ceOs JBa dTama:
camMoCTosITeNIbHAsE paboTa B TEUEHUE CEMECTpa; HEMOCPEACTBEHHasl TMOATOTOBKAa B [HH,
MPEAIIECTBYIONIME 3aU€Ty 110 TeMaM Kypca. 3a4eT IPOBOJUTCS MO BOMPOCaM, OXBATHIBAIOIIUM BECh
MPOUJCHHBIA MaTepuana AUCUUIUIMHBI, BKIIOYash BOIPOCHI, OTBEIEHHBIE JJISi CaMOCTOSITEIIbHOTO
u3ydenwus. [{s ycrenrHoi caaun yka3aHHele B pabodeli mporpaMme GopMupyeMbie KOMITETEHITUN
B pe3yJIbTaTe OCBOCHUS JHCHUIUIMHBI JOKHBI OBITH MTPOJEMOHCTPUPOBAHBI; TOTOBUTHCS K 3a4ETY
HEeoOXOUMO HAYMHATH C TMEPBOM JEKIMU M TEpPBOro CeMUHApa. B OCBOSCHUUW NUCIUTUIMHBI



WHBAJIMJIAMU U JIMIIAMH C OTPaHUYEHHBIMU BO3MOKHOCTSIMHU 37I0POBbsI OOJIBIIIOE 3HAYCHUE UMEET
MHAMBUIYalbHas yueOHas paboTa (KOHCYNbTAllMM) — JIOTOJHUTEILHOE Pa3biCHEHHE Y4eOHOTO
Marepuasa.

WnauBunyanbHble KOHCYJBTALMM IO TPEAMETY SBISIOTCS  BaXKHBIM  (haKTOPOM,
CIOCOOCTBYIOIIMM WHIMBHAyaTU3allMA OOYUYEHHUS W yCTAHOBJICHHIO BOCIHUTATEIHHOTO KOHTAKTA
MCXKAY MNOpCrnogaBarciiceM U 06y‘-IaIOH_II/IMC$I WHBAJIMAOM WJIMA JIMOOM C OIpaHUYCHHBIMU
BO3MOKHOCTSIMH 3I0POBBSI.

7. MaTtepuajibHO-TEXHHYECKOe o0ecnevyeHne no JUCHUNInHe (MOAYJI10)

HanmMenoBanune criennanbHBIX OCHAaIIEHHOCTH CHENNATBHBIX Ilepeuens MUIIEH3NOHHOTO
TIOMEIEHU N MMOMEIIEHU N MPOrPaMMHOTO OOeCTICUSHUS
YueOHble ayTUTOPUH IS Mebenb: yueOHas mebensb. | Microsoft Windows
NpOBEICHUs 3aHATHH JekunonHoro | TexHuueckue cpencrsa oOyuenus: | Microsoft Office
tuna. Ayauropus. 412,414,419 JKpaH, IPOEKTOP ayAUOCUCTEMA,
KOMIBIOTEP/HOYTOYK,

COOTBETCTBYIOIIMM  [IPOTPAMMHBIM
obecrieuenuem (I10).

VYueOHble ay IUTOpUU st | Mebens: yueOHas mebens. | Microsoft Windows
HPOBEICHUS IPYIIOBBIX n | Texunueckue cpencrea odyuyenusi: | Microsoft Office
WHJMBHIYQJIbHBIX ~ KOHCYJBTALHUi, | KpaH, IPOEKTOp ayAnOCHCTEMA,
TEKYIIEro KOHTPOJIS U | KOMIIBIOTEP/HOYTOYK,
MPOMEXXYTOUHOH aTTeCTaIlMU. | COOTBETCTBYIOMIMM IIPOTPAMMHBIM
Ayauropwst. 412,414,419 obecrieuenuem (I10).
YueOHble ayTUTOPUH IS Meb6enb: yueOHas Mebenb Microsoft Windows
MPOBEICHUS MPAKTHYECKUX Texunueckue cpeactsa odyuenus:: | Microsoft Office
3aHATuil. Aynuropus. 412,414,419 | sxpaH, IPOEKTOp ayAUOCUCTEMA,

KOMITBIOTEP/HOYTOYK,

COOTBETCTBYIOIIMM  [IPOTPAMMHBIM
obecrieuenuem (I10).

Jnist caMoCTOsTeNbHON PabOThl 00YUaIOIIKUXCS TPETYyCMOTPEHBI IIOMEILICHUS,
YKOMITJICKTOBaHHBIE CIICIIMAIM3UPOBAHHON MeOebI0, OCHAIIIEHHBIE KOMITBIOTEPHOH TEXHUKOM ¢
BO3MOYXHOCTBIO MTOJIKITFOUEHUS K ceTH «HTepHeT» 1 obecreueHneM JOCTyTa B AIEKTPOHHYIO
MH(pOpPMaMOHHO-00pa30BaTEIBHYIO CPETy YHUBEPCUTETA.

HaumenoBanue OcCHaIlEHHOCTh TOMEIIECHNH JUIsl CAMOCTOSITEIbHON paboThI Ilepeuyens
MOMEIIECHUH 1151 oOyyaromuxcst JIMLIEH3MOHHOTO
CaMOCTOSATENBHOM IPOrpaMMHOTO
paboTHI 00YYAOLIHXCS olecrnieucHus
ITomermenne nns | MebGens: yueOHast meGernb Microsoft
CaMOCTOSATENIBLHOM KomrutekT criennam3aupoBaHHOM MeOesn: KOMITBIOTEPHBIE CTOJIBI Windows
pabotel  oOyuatommxcsi | OGopynoBaHHe: KOMIIBIOTEpHAss TEXHHKa C mnojakiodeHrneM K | Microsoft Office
(unTanbHBIR 3a1 | nHpOpPMaUMOHHO-KOMMYHHKAlMOHHOH  cetn  «MHTepHeT» U
Hayunoii 6ubanorexn) JIOCTYIIOM B DJJIEKTPOHHYIO HH(OPMaIMOHHO-00pa30BaTeIbHYIO
cpeny o0OpazoBaresbHOM OpraHM3al|y, BeO-Kamepsbl,

KOMMYHHUKAIIMOHHOE 000pyA0OBaHMHEe, OOECIeunBaroniee A0CTYI K
ceTH WHTEpHET (NPOBOJHOE COCIAWHEHHE W OecmpoBOIHOE
COeUHEHHE T10

texHojoruu Wi-Fi)

ITomemienue ist | MebGenb: yaeOHas MmeOenb Microsoft

CaMOCTOSITEIILHON Windows
OO6opynoBaHue: KOMIBIOTEPHAS TEXHHKA C TMOAKIIOUCHHEM K
paboTel  OOydarommxcs

437 HHPOPMAIMOHHO-KOMMYHUKAIIMOHHONH  cetn  «UMHTepHET» ¥ | Microsoft Office
(ayn.437a) JIOCTYIIOM B 3JICKTPOHHYK HH(OPMAIIMOHHO-00pa30BaTEIbHYIO
cpeny 00Opa3oBaTENbHON — OpraHu3alui, KOMMYHHKAIIHOHHOE
obopynoBanne, oOecleYnBaOIIee IOCTYl K CETH HHTEPHET
(mpoBomHOE coenMHEHWE W OECIPOBOTHOE COCOMHEHHE TIO
texHoJioruu Wi-Fi), MyIbTHMe TUAHBINA TeNeIKpaH
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