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1 Hesm 1 3a1auM U3yYeHU s TUCHHUILUIHHBI (MOYJIs).

1.1 llean ocBOeHUS AUCUHUILIAHDI.

[lenbto ocBoeHUs AUCUHUILIMHBI "KONMMYECTBEHHBIM y4eT MUKPOOPraHU3MOB' SBISIETCS
OBJIQJICHHE TEOPETUYECKUMH 3HAHUSIMHU U MTPAKTUYECKUMH HaBbIKAMH MCIOJIb30BaHUSI OCHOBHBIX
METOJIOB KOJIMYECTBEHHOT0 y4yeTa MUKPOOPTraHU3MOB, a TaK)Ke O3HAKOMIIEHUE C pa3HOOOpa3uemM
ux npuMeHeHus. KonnuecTBEHHBIH y4eT MHUKPOOPraHM3MOB COCTABIIIET 3HAYUTEIBHYIO YacTh
JEeSITeIbHOCTH MUKPOOHOJIOTra Pa3InyHOro MPOQHIIs M HYKJAeTCsA B YIITyOJICHHOM H3yYCHHUU B
METOIUYECKON YaCTH.

1.2 3agaun AUCHUILINHBI.

OcHOBHBIE 3a/]auy¥l  TUCIUIUIMHBL: CHOPMHPOBATH Y  CTYACHTOB: CIIOCOOHOCTH
AHAIM3UPOBATh PE3YyJIbTaThl IOJEBBIX U J1AaOOPATOPHBIX OHOJOTUYECKUX, OSKOJOTHUYECKHX
UCCJIEI0BAHUM, HCIONB30BaTh COBPEMEHHYIO allapaTrypy U BBIYMCIUTEIbHBIE KOMIUIEKCHI,
OCYIIECTBIISATH OMOJIOTHYECKUN KOHTPOJIb, KOJTMUYECTBEHHBIA YUYET MUKPOOPTaHU3MOB Pa3IMuHbIX
rpynn, OWOJIOTHYECKYIO DKCIEPTH3Y; PACCMOTPETh TCOPCTHUYSCKHUE W TMPAKTUYCCKHE OCHOBBI
BbIJICTICHH S, KYIbTUBUPOBAHUS M XPAaHEHHUSI MUKPOOPTaHMU3MOB, CHOPMHUPOBATH Y 00 yJarOIINXCs
MPEACTABICHUSI O BO3MOXHOCTH HCIIOJIB30BAHUS MHUKPOOMOJIOTHYECKUX METOJ0B MpHU
MPOBEICHUHN OMOJIOTUYECKOTO KOHTPOJISL M OMOJIOTUYECKOM SKCTIEPTU3HI.

1.3 MecTo AucuumJIMHBI (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMMBbl.

Hucuumnuza "KonauyecTBEHHBIM ydeT MHUKpPOOPraHU3MOB' OTHOCHTCS K YacTH,
bopmupyeMoii ydacTHUKaMH 00pa3oBaTeNbHbIX OTHOWEHUH biioka 1 «/lucuuruimHel (MO )»
y4eOHOro IJIaHa.

Kypc "KonuyecTBEHHBIH y4yeT MHMKPOOPIaHM3MOB" BaXKeH Il  CTYJEHTOB-
MUKPOOHOJIOTOB, CIICIUATH3UPYIONINXCS B 0071acTH 00IIEeH MHUKPOOHOIOTHH, OMOTEXHOJIOTHH U
IPOMBIIIJICHHON MUKPOOHOJIOTHH.

Jlnst  yCBOGHHsI Kypca CTYIEHTY HEOOXOIUMO OpHEHTHUPOBATbCI B MIpodiIemMax
MHUKPOOHOJIOTUH, OMOXUMHMH, T€HETUKH MHKPOOPraHU3MOB. VIMETh HaBBIKM CaMOCTOSTEIbHOM
paboThl ¢ IUTEpaTypOM, BKIIIOUAsi NEPUOAMUYECKYIO0 HAYUHYIO JIUTEPATypy MO OAKTEPHUOIOTUU U
OMOTEXHOJIOTMM, a TaKXe HaBBIKM pPA0OTHI C 3JIEKTPOHHBIMU CpEJICTBAMHU HH(OpMAIHH.
W3y4yeHnio NUCHUUIUIMHBI MPEIIIECTBYIOT TaKM€ IUCHUIUIMHBI, Kak «®Pu3nosorus pocra
MHUKPOOPTIaHU3MOBY, «DHEpreTuyeckuii meradbosnnsMm npokapuot», «llomyueHne mnpoyKTOB
MUKpPOOHOTO CHHTEe3a». Marepualibl JUCIUILUIMHBI UCIIOJIb3YIOTCS CTYI€HTaMH B HAYy4HOH paboTe
IpU MOJTOTOBKE BBINYCKHOM KBaIM(UKAIMOHHOW pabOThl M KpaiiHe BaXKHbI B OCYILIECTBICHUH
MPaKTUYECKOU JeATEeTbHOCTH MarucTpa 6uoaoruu (MUKpOOUOIJIOTHH ).

1.4 IlepedyeHp NMJIAHMPYEMBIX Pe3y/JbTATOB O0y4eHUs] MO JMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEeMbIMH pe3y/IbTATAMH 0CBOECHHS 00pPa30BaTeJbHOM IPOrPaMMBbl.

N3yuenne paHHOW Yy4eOHOW JUCHMIUIMHBI HANpaBiIeHO Ha (OpPMUpOBaHHE Y
00yyarouuXxcsl CAEAYOIUX KOMIIETEHIIN:

KOH 1 HAMMCHOBAHUC I/IHIII/IKEITOpa* Pe3yJ'IBTaTI)I O6y‘l€HI/IH 110 JTUCIHUIITIMHE

MK-5 CnocobeH aHanu3upoBaTh Pe3yNbTaThl IOJIEBBIX M JIAOOPATOPHBIX OHMOJIOTHYECKHX, IKOJIOTUIECKUX
HCCJ’ICIIOBaHPIfI, HCII0JIb30BATh COBPEMCHHYIO ammaparypy M BBIYUCIHUTCIIBHBIC KOMIUIEKCBI, OCYIIECTBIIATH
OMOJIOTHYECKHI KOHTPOJIb, OMOJIOTHYECKYIO AKCIEPTH3Y.

HIIK-5.1. JleMOHCTpUpYyeT BIaJeHHE | 3HAET (buzuonoruio, Mopdooruro MHUKPOOPTaHU3MOB,
3KCIIEPUMEHTAIbHBIMU METOaMU | MHKPOOHMOJIOTHUYECKHE METOJIBI KOHTPOJSI MUKPOGMIOPHI
I/ICCJ‘[CI[OBaHI/Iﬁ nu JKOJOTHUYECKOTO YMECT KYJIbTUBHUPOBATH MHKPOOPTAHMU3MBI, IMPOBOJUTH OICHKY
KOHTPOJISL. MHUKPOOHOJIOTHYECKOTO COCTOSIHHS ITUIICBBIX MTPOIYKTOB

BJIaJICET HaBbIKaMU pabOTHl HA COBPEMEHHOM O00OpPYJIOBAaHHWHU IPH
MIPOBEICHUN MUKPOOHOJIOTHYECKHX aHAIM30B

WIIK-5.2.  Anamm3upyer  pe3yibTaThl | 3HA€T METOJbl y4eTa MHUKPOOPTaHM3MOB B PA3JIMYHBIX IHIIEBBIX
HKCIIEPUMEHTOB u UCTIONIb3YeT | MPOAYKTAX U MPUPOAHBIX Cpeax

HOJIyYEHHBIE JaHHBIE B IPUPOJOOXPAHHON | yMEeT TMOJIb30BAThCS CICHUATbHON CHPABOYHOM, HOPMATHBHOW
J€ATEILHOCTH JIOKyMEHTAIMeH 1 MEUKPOOHOJIOTNUYECKOH JINTEepaTypon




KOIL 1 HAMMCHOBAHUC I/IHIII/IKaTopa* Pe3yJ'ILTaTI)I OGy‘lGHI/IH 110 JTUCHUIITIMHEC

BJIacCT TIPaKTUICCKUMHU HaBbIKaMH MI/IKp06I/IOJIOFI/I‘{eCKI/IX
HCCIIeJOBaHMMI TIpH OLICHKE COCTOSHUSA DKOCUCTEM

UIIK-5.3. Bnaneer METOIaMH
9KOJIOTHYECKOTO KOHTPOJIE M CIHOCOOCH
MIPOBOJIUTH YKOJIOTHUCCKYIO IKCIICPTU3Y

3HACT CaHI/ITapHO-MI/IKPOGI/IOHOFI/I‘{CCKI/IG Tpe60BaHI/I${ I10
KOHH‘ICCTBGHHOMY CO,Hep)KaHI/IIO MI/IKPOOpI‘aHI/BMOB B BOJIC, IIOYBC
U IMMUIIEBBIX HpO[[yKTaX.
yMeeT HNCIIOJIB30BaTh pe3ynLTaT1,1 KOJIMYECCTBCHHOI'O yqua
MHKpOOpFaHPI?,MOB HpI/I OLCHKE COCTOSIHUS HpHpOI[HOﬁ cpe;[m
BJIaACCT COBpeMeHHLIMI/I U KJIACCUYECCKHMMU MCETOAdaMHU IIOoACUYCTa
YHCIa MUKPOOPTraHU3MOB

Pe3ynbrarhl 00ydeHHs MO MUCHMIUIMHE JOCTUTAIOTCS B paMKaX OCYIIECTBICHHUS BCEX
BUJIOB KOHTAaKTHOM U CAMOCTOSTEIbHON pab0Thl 00YYalOUUXCsl B COOTBETCTBUU C YTBEPKICHHBIM
y4€OHBIM TITAHOM.

Nupaukaropel  JOCTHMKEHUST KOMIETEHLUHMM CUYUTAKOTCS
JOCTHKEHUHN COOTBETCTBYIOIINX UM PE3YyJIbTaTOB OOYyUEHHUSI.

c(OPMHUPOBAHHBIMH  TIPU
2. CTpyKTYypa M coepkaHue TUCHHUILINHBI.
2.1 PacnpenesieHue TPYA0EMKOCTH JUCIHUIJIMHBI 10 BUIaM PadoT.

OOmiast TpyHOEMKOCTh TUCIHUILIMHBI COCTaBIsIeT 2 3a4.ef. (72 yaca), UX pacrpeneneHue
110 BHJIaM pa0OT MPEICTABICHO B TabJIHIIe

Bunst padot Bcero Dopma 00yueHHs
4acoB OYHO- 3a04Hast
OYHas
3a04Hast
3 X X X
ceMecTp ceMecTp ceMecTp Kypc
(gacer) (gacer) (Jacer) (gacwr)
KonrakTHasi padora, B TOM 4ucJje:
AyauTopHble 3aHATHUS (BCero):
3aHATHS JEKIMOHHOTO THIIA 14 14
a00paTOPHBIC 3aHATHUS 14 14
MPAKTHYECKUE 3aHATHS
CEeMHUHAPCKHE 3aHSTHSI
HNnas koHTaKTHas padora:
IIpomesxkyrounas arrecranus (MKP) 0,2 0,2
CamocrositesbHAas padoTa, B TOM
quciie:
Peghepam/>cce (noocomoexa) 10 10
Camocmosimenvroe usyuenue pasoenos,
CAMON0020MosKa (npopabomxka u
noemopeHue IeKYUOHHO20 Mamepuaia u 25 25
Mmamepuana — yu4eOHUK08 U YUeOHbIX
nocooutl, NOO20MOBKA K 1aOOPAMOPHLIM
3AHAMUAM, KOJIOKBUYMAM U M.0.)
IToJroToBKa K TEKyIIEMy KOHTPOIIIO 8,8 8,8
KoHTpoJb:
IToaroroBka K 3K3aMeHy
O6mas yac. 72 72
TPY/10€eMKOCTh B TOM YHCJIe
KOHTAKTHAsA 28,2 28,2
padora
3a4. e/l 2 2

2.2 CTpyKTYpa IMCUUIIUHBI:
Pacnpenenenue Bu10B ydeOHON pabOThI M UX TPYJOEMKOCTHU IO pa3JieaM JAUCIUILTUHBIL.



Pazgenbr (TeMbl) AuCIUIUIMHBI, M3ydaemble B 3 cemectpe (2 kypce) (ouHas dopma

o0OyueHus)
KommaectBo yacoB
Braeayaut
No HammenoBanwme pazaenos (Tem) AyauTopHas opnyai
Bcero pabota
paboTa
JI 113 JIP CPC

L PaznooGpasue u KJaccuukanms METOTIOB| ) 5
KOJMYCCTBCHHOI'O OIMPCACIICHUA MUKPOOPIraHU3MOB

2. MeTOI[BI IpsaMoro cdera KIJIECTOK B 06pa3ue C 10 2 2 6
HCIIOJIb30BAHUECM MUKPOCKOIINH

3. MeTo/1p1 yueTa B CHIIbHO pa30aBIeHHBIX 00pa3iax 10 2 2 6

" Metonsl mojicueTa  KOJIOHHUEOOPA3YIONMUX — CIUHUIL 10| 2 ) 6
BBICCBOM Ha IMUTATCIIBHBIC CPEIBI.

5. ['paBumeTrpuueckoe  ompenenceHUe  KOHIEHTPAIUU 10| 2 5 5
6aKTepHaHBHOﬁ OnoMacchl B Cpeac KyJIbTUBUPOBAHUA

6 Hedenomerpuueckoe ompeneneHue KOHIICHTPAIHH 88 | 2 5 48
KIJICTOK.

7. Meto IpOTOYHOM LIUTOMETPUU 13 2 2 9
HUTOI'O no pasdenam oucyuniurvl 14 14 43,8
KonTtpons camocrosrensHoi pabotsl (KCP) 0
IIpomexxyrounas arrecranus (MKP) 0,2
Kontposns -

OO0mast TPYAOEMKOCTb 10 TUCIIATUIHHE 72

[Tpumeuanwne: JI — nexnun, 113 — npaktudeckue 3anstus / cemuHapsl, JIP — maboparopasie 3austus, CPC
— caMocCTosTeNbHas paboTa CTyieHTa

2.3 Coaepxxanue pa3aesoB (TeM) THCHHUIJIMHBI:
2.3.1 3aHATHSA JTeKIMOHHOIO THIIA.

HaumenoBanme pazaeia

dopma TeKy1ero

Ne (Temp1) Coneprxanne pasena (TeMbl) KOHTpOIT
1. |Pa3zHOOOpa3zue u|M3yueHne OCHOBHBIX NOJIXOJ0B, ONPEIEISIIOIINX TPUMEHEHUE v
KIaccu(UKAIUs METOMIOB|pa3IMIHBIX METOJOB B OTPACIIX MHKPOOHOIOTHIECKOMH
KOJINYECTBEHHOTO JeSITeTbHOCTH.
OTIpe/IeIeHUS
MHUKPOOPTaHU3MOB
2. |Metoabl mpsiMoro cyera|MeToabl MPSMOro cyeTa KJIETOK Ha OKpalIeHHBIX Ma3Kax, B v
KJIETOK B o0oOpa3lleé C|CUeTHBIX KaMepax M Kamwuripax. MHKPOCKOIHUS B METOAaX
HCTIONb30BaHUEM OpsAMOro  mojcueTa KieTok. Vcmosnp3oBaHue — (ha3oBo-
MHUKPOCKOIIHU KOHTPACTHOM u JIIOMUHECUEHTHON MHUKPOCKOIIHH.
Hcnonp3oBanue (GIyopoXpoMOB IJISi BH3YAIM3AIUH KABBIX
MHUKpPOOHBIX KJICTOK TIPH JIIOMHHECIEHTHOW MHKPOCKOIHH
MIPUPOJTHBIX 00pa3LoB.
3. |Metoasl yuera B CHIBHO|YYeT MUKPOOPIaHU3MOB B CHIIBHO pa30aBIeHHBIX IPUPOTHBIX v
pas0aBieHHBIX 00pasnax |oOpa3max  METOJOM  OCAXKJCHUS  Ha  MEMOpaHHBIX
OakTepHaJbHBIX (QWIBTPaX C MOCIEAYIOUEH OKpacKoW u
MUKpockonuen. IIpakTuka u METOOUKa HCIOJIb30BaHUs
BakyyMa B JjabopaTopWu Ui OCAXACHUS  KIETOK
(BomocTpyitHbIii Hacoc, Hacoc KamoBckoro, memOpaHHBIH
BaKyyMHoO-HarHeTatenpHbIi Hacoc KNF).
4. |Metonapl noacyeta|MeTonpl  ydera THUTpa KOJOHHUEOOPa3ymoIMuX eAUHHIl B y
KOJIOHHE0Opa3yrommx obOpasnax KHUAKHX W TBEPABIX MaTepHalioB IOCEBOM Ha
€IMHUI] BBICEBOM  Ha|IJIOTHBIE MUTATENBHBIE CPEIBI U3 CEPUU KPATHBIX Pa3BeICHHUH
MUTATENbHBIE CPEABIL. (meton Koxa). Metonsl mecopOIMn MHKPOOPTaHU3MOB C
YaCTUI] HCCIEAYEMOr0 MaTepHana.
5. |I'paBumMerpuueckoe Pacuer dakropa paszneneHnsi, METOIMKA OTMBIBKM KJIETOK OT v
OnpeneneHue OCTaTKOB cpelbl KynbTuBUpOBaHMA. OcakieHue KIETOK




KOHILIEHTpaLU1 LEeHTPUYTHPOBAHUEM: CKOpOCTH, YCKOpEHUH,
OakTepuaIbHON TeMIIepaTypHbIE PEXKHUMBL, aNnaparypa.
Ouomaccel B cpexe
KyJIbTUBUPOBAHUS
6. |Hedenomerpuueckoe doToMeTpudeckue  METOABl  HMCCIEJOBAaHUS  KIETOYHBIX v
OIpeliesIeHue cycneH3uil. M3MepeHne ONTUYECKOW IUIOTHOCTH KJIETOUYHOM
KOHLICHTPALlMK KJIETOK. |cycneH3uu. IlocTpoiika kamuOpoBOYHBIX TpadUKoOB. Yuer
3aBHCHMOCTH ONTHYECKOH IUIOTHOCTH KJIETOYHOM CYCIIEH3UH OT
CBOMCTB KJIETOK M XHMHMYECKOTO COCTaBa KyJIbTYpaIbHOM
KUIKOCTH B HE(ETOMETPHIECKOM OIPEACICHNH KOHLICHTPAIN
MHKPOOPTaHM3MOB. VIcronp30BaHME CTaHOAPTOB MYTHOCTH -
MPOCTEUHHA  CHOCO0  KOJNMYECTBEHHOTO  ONPEICICHUS
KOHIICHTPalUH KIETOK.
7. |Meton MPOTOYHOM |Anaparypa A UUTOMETPUH, IPUHLIMI ACHCTBUS, METOUKA v
LUTOMETPUH pabotel ¢ mnpubopom KommuecTBeHHOe —ompereneHue
KOHIIGHTPAallUl KJIETOK METOJOM IPOTOYHOH IUTOMETPUU
(uuToduIrOOpUMETPHN). KonugectBeHHbIi COCTaB
MHUKPOOPTIaHU3MOB B IIOYBE, BOJIE M MTUIIEBBIX MPOIYKTaX.
(Y) Ycrasiit ompoc
2.3.2 3aHATHSI CeMHHAPCKOro THNA (J1adopaTopHble padoThl)
N HaumeHoBanue pasnena TemaTuxa sansTHi/paboT ®dopma TeKyIIero
(Temsr) KOHTPOJIS
1 Pa3zHooGpa3zue u W3ydeHue CTaTHCTHYECKMX MporpamMm s  o0paboTku JIP,P
KJIACCH(UKALKMA METO/IOB |pe3y IbTATOB MUKPOOHOIOTHYECKUX HCCIEIOBAHUM.
KOJINYECTBEHHOTO
onpenerIeHus
MUKPOOPTaHH3MOB
2 | Meroapl npsiMoro cyera |MeTozbl MPSMOro cueTa KIETOK Ha OKpAIeHHBIX MasKax, B JIP,P
KIIETOK B oOpaslie ¢ |kamepe I'opsiea. IIpuUroToB/IeHME Tpenapara «pasjaBieHHas
HCNOJIB30BAHUCM Karuis st pa30BO-KOHTPACTHOW MUKPOCKOIHUH.
MHUKPOCKOIIHU

3 | Metoapl yuera B CHIIBHO |Y4eT MUKPOOPTaHU3MOB B BOJIC M WJIe METOJOM MeMOpaHHO# JIP.P

pa30aBICHHBIX 00pa3lax |BaKyyMHON (DHIIBTPAIHH.

4 MeTtoabl moacueTa MeTonpl ydera THUTpa KOJOHHEOOpa3yIONINX CIUHHI[ B JIP,P

KOJIOHMEOOPasylomnX  |06pa3iax pasiv4HbIX THUIOB TOYB W BOJABI M3 HECKOJBKHUX
CIMHULL BBICEBOM Ha  |Bo/IHBIX HICTOYHUKOB TIOCEBOM Ha IJIOTHBIE TUTATEIbHBIE CPEIb
[HUTATEIBHBIC CPEIBL.  |y3 cepum kpaTHBIX pasBenenuil (Meros Koxa).

5 I'paBumerpuyeckoe  |Pacuer daxrtopa pasnesneHus, METOAUKHA OTMBIBKH KJIETOK OT JIP,P
OIIPECIICHNUE OCTaTKOB Cpelbl KYJIbTHUBHUPOBAHUS. Ocaxgenne KIETOK
KOHILICHTpallui HEHTPU(PYTHPOBAaHUEM: CKOPOCTH, YCKOPCHHUS, TEMIIEpaTyPHEIC
baKTepHaTbHOM PEXHMBI, armapaTypa.

Guomaccsl B cperie
KyJIbTUBUPOBAHHUS

6 Hedemomerpuueckoe |M3MepeHne onTu4eckoil IUIOTHOCTU KJIETOYHON CYCIIEH3HH. JIP,P

OIpeIeNIeHue ITocTpoiika  kanmuOpOBOYHBIX  rpadukoB, Ha  OCHOBE
KOHIIGHTPAIIMH KJIETOK. |[HOJYYCHHBIX TAHHBIX. YYeT 3aBUCHMOCTH ONTHYECKOH IIIOTHOCTH
KJIETOYHOH CYCIIEH3UM OT CBOMCTB KJIETOK U XMMHUYECKOIO COCTaBa
KyJlbTYpaIbHON KHUAKOCTU

7 Metoa npoTo4HOM KonuuecTtBeHHOE  ompeleneHue  KOHLEHTpaUM  KJIETOK JIP,P

HUTOMETPUU METOJIOM IIUTO(QIIIOOPUMETPUH
3amuTa nabopatopHoii padotsl (JIP), Hanucanue pedepara (P).
[Ipy wW3ydyeHMH JAUCHUIUIMHBI MOXET HPHUMEHATHCA JJIEKTPOHHOE OO0y4yeHHe,

JTUCTaHIIMOHHBIE 00pa3oBaTeNbHble TeXHOoJIoruH B cooTBeTcTBUU ¢ T'OC BO.

2.3.3 IlpuMepHasi TeMATHMKA KYPCOBBIX padoT (IP0eKTOB)

KypcoBsie paboTsl

— HE MPEeIyCMOTPEHBI




2.4 llepeyeHb y4eOHO-METOAMYECKOT0 00eceYeHUs AJIs1 CAMOCTOATEIbHOH padoThl
00y4YAKOIIHXCH 110 JUCHHUILIMHE (MOAYJII0)

[Mepeuenp y4eOHO-METOUUECKOTO 0OECTICUEHH S AUCIIUTUTUHBI [0
Ne Bug CPC BEITIOJTHEHUIO CAMOCTOATENEHON PabOTHI

1 Hanmcanue pepepatoB  |[Meronndeckne peKOMEHIANNH 110 OPTaHU3AINN CAMOCTOSITEIIBHON padoTHI
CTYAEHTOB KaeApHI TEHETHKHI, MUKPOOUOJIOTHH 1 OMOXUMHUH,
yTBepxIeHHbIe Kadeapoit npotokoa Ne 07 ot 18.02.2021 r

2 IMoaroroska Mertoauueckue peKOMEHAAIMY [0 OpraHU3allul CaMOCTOATEIbHON PaboThl
MyJIbTUMEIMHBIX CTYJEHTOB Ka(eaApbl FeHeTHUKH, MUKPOOUOJIOIHY U OMOXUMHUHY,
IPC3CHTALU yTBepxkIeHHbIe Kadenpoit mpotokon Ne 07 ot 18.02.2021 ¢
3 CaMoOmoAroTOBKa MeTtoandeckne peKOMEHAANH 10 OPTaHMU3AIlMH CaMOCTOSTEIbHON pabOTHI

CTYZICHTOB Ka(epbl TCHETHKH, MUKPOOHOIOTUH 1 ONOXVMUH, YTBEPKACHHbIE
kagenpoii nporokos Ne 07 or 18.02.2021 r

Y4eOHO-MEeTOAUYECKUE MaTepuasbl ISl CaMOCTOSITENIbHON pPadOThl 0OyYaromIUXCs U3
Yuciaa WHBAJIUAOB M JIMII C OrPAHHMYEHHBIMH BO3MOXHOCTAMH 370poBbsi (OB3) moryr
MPEIOCTABIATECA B (opMax, aaTUPOBAHHBIX K OTPAHUYCHHUSAM WX 370POBbSI M BOCIIPHUSATHS
uHpopMmanuu:

Jlyist i1 ¢ HapyIeHUsIMH 3PEHUSL:

— B MieyaTHOM popme yBeTHMUEeHHBIM HIpUPTOM,

— B (popMe 3JIEKTPOHHOT'O IOKYMEHTA,

J17i U1 ¢ HApYIICHUSMHU CITyXa:

— B mieyaTHoOU hopme,

— B popMe PIEKTPOHHOTO TIOKYMEHTA.

JList i1 ¢ HapyIeHUsIMH OTIOPHO-/IBUTATEILHOTO anmapara:

— B IIeYaTHOM opme,

— B (popMe dJIEKTPOHHOTO IOKYMEHTA,

JlaHHBIN TepeueHb MOXET ObITh KOHKPETH3MPOBAH B 3aBUCUMOCTH OT KOHTHHIEHTA
o0ydJaronuxcs.

3. ObOpa3oBaTesibHbIe TEXHOJIOTHH, NPUMEHsieMble NPH OCBOCHHH MCUMILJIMHBI
(Mmoxy.ns)
[Tpu peanuzanuu yueOHOM pabOTHI 1O OCBOEHUIO Kypca «MHUKpOOHOIOTHs MUIIEBBIX TPOYKTOB)
UCTIOJIb3YIOTCS] COBPEMEHHbBIE 00pa30BaTeIbHbIE TEXHOIOTUU:
MH(POPMAIOHHO-KOMMYHHUKALIMOHHBIE TEXHOJIOTHH;
IIPOEKTHBIE METO]IbI 00yUEeHMS;
HCCIIEIOBATENbCKUE METO/IbI B 00YUEeHHH;
npoGyieMHOE 00yUYeHHe

21.]'[5{ JaI ¢ OTrpaHUYCHHBIMU BO3MOXKHOCTAMU 3J0POBbA NPEAYCMOTPEHA OpraHu3alusa
KOHCYJ'IBTa]_[I/Iﬁ C UCITIOJIb30BaAHHEM SHCKTpOHHOﬁ IIOYTHI.

4. OneHo4YHbIe CPeACTBA JJIsl TEKYILIero KOHTPOJIsSl yCIIeBaeMOCTH U IPOMEKYTOYHOM
arTecTanMu.

OreHOuHBIE Cpe/cTBA MpeJHAa3HAueHbl Uil KOHTPOJSI M OLEHKHM 00pa30BaTEeNbHBIX
JOCTHKEHUH 00y4arounxcs, OCBOMBIIUX Mporpammy yueOHoM aucuurinabl «KonnuecTBeHHBIN
y4eT MUKPOOPTraHU3MOBY.

OneHoYHBIE CPEICTBA BKJIKOYAET KOHTPOJIBHBIE MaTEpHANIbl I IPOBENCHUS TEKYIIEro
KOHTpOJsl B (hopMe 3amuThl JabopaTOpHOM pabOThl, YCTHOro ompoca, pedepara, JOKIajaa-
Mpe3eHTalUU M0 MPOOJIEMHBIM BOIPOCaM M NMPOMEKYTOUHON aTTecTaluu B (hOpMe BOIPOCOB K
3a4ery.

CTpyKTypa OllEeHOYHBIX CPEICTB AJIs TeKylIeil U MPOMEeKYTOYHOH aTTecTaluu



HaumenoBaHue OLEHOYHOTO
Ne | Kon u HauMeHOBaHUE CcpencTBa
Pe3ynprarel 00y4eHus "
n/n MHJIMKaTopa Texymwuii [IpomexyrouHas
KOHTPOJIb aTTecTanys
HUIIK-5.1. 3HaeT (husuonoruto, Mop¢oioruro | YCTHBIH Bompoc Ha
JemoHCTpHpyeT MUKPOOPTaHHU3MOB, MHUKPOOMONIOTMYECKUE | ompoc mo Teme | 3agerel-5,14,19.
BJIaZIeHHE METO/IbI KOHTPOJIS MUKPO(DIIOPHI 1,4,5.
9KCTIIEPUMEHTANbHBIMK | YMECT KyJIbTHBUPOBATL MUKPOOPTAaHU3MEL, | JlaGopaTopHas
1 METOIaMH MPOBOJUTH OIICHKY MUKPOOHOIOTHIECKOTO paGora Ne 1,5
HCCIIe I0BARMI 1 COCTOSTHHS TTHIIEBBIX HpOZ[y1(T(6)B pedepar;
AKOTOFHYECKOro BIIaficeT HaBBIKAMHA paboTsI Ha | ownan-
COBPEMEHHOM 000pyI0BaHIH pu
KOHTPOJISL. MIpe3eHTalUs
MPOBEICHUH MHUKPOOHOIOTHYECKUX
aHAIHN30B
HIIK-5.2. 3HAeT METOIBl y4eTa MHUKPOOPTAaHHW3MOB B | YCTHBIH Bompoc Ha
AHanuzupyer pa3sIMUHBIX ~IHIIEBHIX IPOAYKTaX M | ompoc IIo TeMe | 3adeTe, 8-
pe3yJbTaThl MPUPOJHBIX cpeax 2,6. 13,15-18,20.
HKCIEPHUMEHTOB U | ymeeT MOJIb30BAThCS CHeLUaNbHON | JaGopaTtopHas
2 HCIIONB3YET CIIPABOYHOM, HOPMAaTUBHOM pa6ota Ne
TOJIyYCHHBIC [JAHHBIC B | JOKYMCHTAalMeH M MHUKPOOHOIOTHYECKOi | o 3 g
o v 1 ) .
HPUPOJOOXPAHHON JIUTEpaTypon
PHPOAOOXP patyp pedepar;
JEeSATEIBHOCTH BlajgeeT  NPAKTHICCKHMH  HABBIKAMM | oo .o
MHUKPOOHOJIOTHYECKNX HCCIENOBAHUN MPH
Ipe3eHTanus
OLICHKE COCTOSIHHS 9KOCHCTEM
HIIK-5.3. Brnanmeer | 3HaeT  caHUTapHO-MHKPOOHOJOTHYECKHE | YCTHBIH Bomnpoc Ha
METOIAMU TpeboBaHus o KOJIMYIECTBEHHOMY | ompoc 1o Teme | 3auere7,9,21.
9KOJIOTTIECKOTO COJIEP’KaHHUIO MHUKPOOPTaHM3MOB B BOJE, | 37.
KOHTPOJISI M CHOCOOCH | IMOYBE U MUILEBBIX IPOIYKTAX. JlaGoparopHast
MIPOBOIUTH ymeer HCTIOJIb30BaTh PE3YIBTATBL | hagGora No 4,7
04,7.
3 9KOJIOTHYECKYIO KOJINYECTBECHHOTO YI€Ta | hobepar;
b
AKCHEPTHU3Y MHKPOOPraHH3MOB MPH OUCHKE COCTOAHUS | 1o
IPUPOJHON cpeabl
PHPOI e TIPe3eHTaLHs:
BJIaJIC€T COBPEMEHHBIMHU U KJIACCHYECKUMU
METOJlaM1 nojicyera qHca
MHUKPOOPTraHH3MOB

TunoBbie KOHTPOJIbHBIC 3aJaHUS] WM HHBIE MATepPHaJIbl, HEO0X0AMMBbIE 1JIsl OLEHKH
3HAHMH, YMEHHUH, HABBIKOB M (MJIM) ONbITA AEATEJNbHOCTH, XaPAKTEPHU3YIOIUMX ITalbI
(popMHpOBaHUSI KOMIIETCHIIHI B po1ecce OCBOCHHUS 00pa30BaTeIbHOIN NPOrPaMMblI

Tembl pedepaToB U TOKIJOB-IIPE3ECHTALHIH:

1.  T'pynnsl OpsiMBIX U KOCBEHHBIX METOJIOB OIPEIEICHHS KOJTMYECTBa MUKPOOPTraHU3MOB.

2. Iloncuer kieTok Ha GUKCUPOBAHHBIX Ma3Kax.

3. Tlomcuer kieTok B cueTHBIX Kamepax (kamepa ['opsieBa-Toma, MHOTOXOIOBBIE CUETHBIC
karmusipsl [lepduisesa).

4.  JlroMHHECLIEHTHasT MUKPOCKOIHUS U (IIyOpOXPOMBI B METOAAX KOJIMYECTBEHHOI'O yuyeTa
MHUKPOOPTraHU3MOB.

5. Meroabl KOTMYECTBEHHOTO Y4€Ta MUKPOOPTaHU3MOB B pa3peKEHHBIX CpPe/lax: OCaXIeHUE

KJICTOK Ha MOBEPXHOCTH MUTATEIBHOM CpeIbl U3 OOJIBIINX 00BEMOB BO3yXa.

6. MemOpanbel W QWIBTPYIOIIME YCTPOWCTBA Ui BOAHBIX M BO3IYIIHBIX Cpea B
KOJINYECTBEHHOM y4YeTe MUKPOOPTaHU3MOB. YUeT KJIETOK Ha IOBEPXHOCTH (PUIBTPOB.

7. Meroapl ydera TUTpa KOJIOHMEOOPA3YyIOIUX €AMHUIl B 00paslax XHUAKHUX U TBEPIBIX
MaTEpUAJIOB IIOCEBOM Ha IJIOTHBIE TUTATEIBHBIE CPEJIBI.

8.  Merox Koxa. Mcropusi. CoBpeMeHHBIE MOAH(DHUKALINH.

9.  KosnnyecTBeHHBIH yyeT MOCEBOM Ha JKMJKUE MUTATEIbHbIE CPeabl METOJOM IpeebHbIX
pa3Benenuil. Mcnonb3oBanue tabnun Mak-Kpeau i yaera pe3yabTaToB.

10. KonuyecTBeHHbI Yy4eT MMKPOOHBIX KJIETOK METOJOM HPOTOYHOM IUTOMETPUHU
(muTodIFOOpUMETPHN ).



11. TIporoyHass HUTOMETpUS B ydeTe OaKTepUAIbHBIX KYJIbTYp: amnmaparypa, MPUHIIHIT
JEUCTBUSA

12. T'paBuMeTpHuecKoe ONpeIeIeHUE KOHIIGHTpaluu OakTepuaibHOW Oumomacchl B cpene
KYJIbTUBUPOBAHHUS

13. OcaxpaeHue KIETOK LEHTPUGYTUPOBAHUEM: CKOPOCTH, YCKOpPEHUS, TeMIepaTypHbIe
pexuMBl, anmnapartypa. Pacuer dakropa pasaeneHusi, METOIMKH OTMBIBKU KJIETOK OT OCTaTKOB
Cpelbl KyJIbTUBHUPOBAHUSI.

14. HedenomeTpudeckre METOABI KOTUYECTBEHHOTO UCCIIEIOBAHUS KIETOYHBIX CYCIICH3HH.
15. VYyer 3aBUCHMOCTH ONTUYECKON IIJIOTHOCTH CYCIIEH3UU OT CBOMCTB KJIETOK U XUMUYECKOTO
COCTaBa KyJIbTYpPaIbHOM XKUIKOCTH IpU HedenomeTpuu. KanubpoBouHbIe KpUBBHIE.

16. ITpubops! 11 HehETOMETPUU KIICTOYHBIX CYCIICH3HUH.

17. CpaBHeHue coO cTaHgapTaMd MYTHOCTH Il KOJMYECTBEHHOTO  OIPEAEICHUS
KOHLEHTPALIUU KIETOK

18. HopmaruBHBIE AOKYMEHTHI, DPETJIAMEHTUPYIOIIME MPOBEACHUE MUKPOOHOJIOTHUYECKHUE
MOHHUTOPHHI'OBBIE UCCIICIOBAHUS IPUPOAHOMN CPEIbl

19. MukpoOMOIOTrHIECKUt MOHUTOPUHT COCTOSIHUSI IPUPOIHOMN CpeIbI

Hepeqeﬂb BOIIPOCOB AJIsl YCTHOT'0O KOHTPOJIsA 3HAHUHA CTYACHTOB:

Pasnen 1: Pa3snooOpa3sue m kiaccupukamus MeTON0B KOJIMYECTBEHHOIO ONpeIeIeHus
MHKPOOPTaHU3MOB.
I/I?,yT-IeHI/IC OCHOBHBIX IIOAXOO0B, ONIPCACIAIOIUX NPUMCHCHNUEC pa3 JJUIHBIX MCTOAOB B OTpACIAX

MUKpPOOHOJIOTHYECKOM J1eATEIbHOCTH.

N3ydeHne cTaTUCTUYECKUX MPOrpamMm JUisi 00pabOTKHU pe3ynbTaToB.

Pa3pnen 2: MeToabl NpsiMOro c4era KJIETOK B 00pa3ie ¢ MCI0JIb30BAHHEM MUKPOCKOIINH

MeTOZII)I MpAMOTIo CUCTa KJICTOK Ha OKpAlICHHBIX Ma3KaX, B CYCTHLIX KaMEpax W KallnJuigpax.

Muxkpockomnus B METoJlaX MpsIMOTo TojcueTa kieTok. Mcmonb3oBanue (Hha30BO-KOHTPACTHOUN U
J'IIOMI/IHGCHGHTHOI\/II MHKPOCKOIIHH.

Hcnons3oBanue ¢GIyopoXpoMOB Ui BHU3YalIH3alMU JKUBBIX MHUKPOOHBIX KIETOK MpHU
JFOMHHECIIEHTHOW MUKPOCKOITHH MPUPOIHBIX 00Pa3I0B.

Pa3zpnen 3: MeToabl yueTa B CWIIBHO Pa30aBJaeHHbIX 00pa3nax

VYuer MUKPOOPTraHU3MOB B CUJIBHO pa36aBneHHr,1x IPpUPOJHBIX 06pasuax METOAOM OCAXIACHHUS Ha
MeMOpaHHBIX OaKTepUaIbHBIX (GUIBTPAX C MOCTEIYIOMIEH OKPACKOW M MUKPOCKOITHEH.

[IpakTka W MeTOJMKAa WCMOJIB30BAaHUS BaKyymMa B J1a00paToOpud JUIsl OCAXIACHUS KIIETOK
(BomocTpyiiHbIii Hacoc, Hacoc KamoBckoro, MeMOpaHHBIN BaKyyMHO-HAarHETaTENbHBIA HACOC
KNF).

Paznen 4: Mertoabl moacyera KOJOHHeOOPA3YKIIHMX €JIMHHUI BbICEBOM HAa NMHUTATEJbHbIE
cpenbl

Mertoap! yueTa TUTpa KOJIOHHEOOPa3YIOIINX €IHHULL B 00pa3liaX KUIKUX M TBEPAbIX MaTepUaIoOB
MIOCEBOM Ha IJIOTHBIE ITUTATENIbHBIE CPEbl U3 CEPUM KPaTHBIX pa3BeneHuil (meron Koxa).

[Tpobnema necopOIriK MUKPOOPTaHU3MOB C YaCTHUI] HCCIIEyeMOro MaTepraia.

Mertoap! yuera TUTpa KOJIOHHEOOpa3yloIuX eMHULl B 00pa3liax KUJAKHUX MaTepraaoB IOCEBOM Ha
TUTOTHBIE TUTATEIbHBIE CPEJIbI U3 CEPUU KpaTHBIX pa3BeneHuil (meton Koxa).

Mertoap! yueTa TUTpa KOJIOHHEOOpa3yroIKX eAMHULL B 00pa3iiax TBEP/IbIX MaTEepUaIoB IOCEBOM Ha
TUTOTHBIE TUTATEIbHBIE CPEJIbl U3 CEPUU KpaTHBIX pa3BeneHuil (meton Koxa).

MeTtob1 JecopOImu MUKPOOPTaHU3MOB € YaCTHUIT UCCIIEAyEMOT0 MaTepraa.

MeTozpl yueTa TUTpa KOJIOHHEOOPa3yIoMX eUHHII B 00pa3iax >KUIKAX U TBEPIBIX MaTepPHAIOB
IMOCEBOM Ha XUJKHWEC MUTATCIBHBIC CPEBI.

Pa3znen 5: I'paBuMerpuueckoe onpeaeieHne KOHIEHTPAUMH OaKTepHAJIbHOH OMoMacchl B
cpene KyJbTHBHPOBaHUA

YCTpoiicTBO U MPUHIUI PA0OTHI 1a00paTOPHOI IeHTpUDyTH



OcaxneHne KIETOK LEeHTpU(yrupoBaHHEM: CKOPOCTH, YCKOPEHHMS, TEeMIIEpaTypHbIE PEXHUMBI,
arraparypa.

Pacuer dakropa pasnenenus, METOJUKN OTMBIBKH KJIETOK OT OCTAaTKOB CPE/Ibl KyJIbTUBUPOBAHUS

Pa3nen 6: Hedesomerpuueckoe onpeaeieHne KOHIEHTPAIUN KJIETOK.

DOTOMETPUYECKHE METOIbI UCCIAEAOBAHUS KIIETOUHBIX CYCIIEH3UN.

M3mepeHnne onTrYecKor IIOTHOCTH KIIETOYHOM CYCIIEH3UU.

[Toctpoiika kanuOPOBOYHBIX IPaPUKOB

VYuer 3aBUCHMOCTH ONTHYECKOM IUIOTHOCTU KJIETOYHOM CYCIIEH3UH OT CBOWCTB KIJIETOK H
XUMHYECKOTO COCTaBa KYyJIbTYypPalbHOM JKUJIKOCTH B HE(PEIOMETPUUYECKOM ONpEesICHUU
KOHIIEHTPALlUi MUKPOOPTaHU3MOB.

Hcnonp30BaHre CTaHAAPTOB MYTHOCTU - MPOCTEUIINI COCOO KOJIMYECTBEHHOTO OMpe/esieHus
KOHIICHTPAIlUU KJIETOK

Pazgen 7: MeToa npoTOYHOM IUTOMETPHHU

Anmaparypa Uit IUTOMETPUH, IPUHITAI ISHCTBUS, METOAMKA padOTHI ¢ TPUOOPOM

KonuyecTBeHHOE oOmnpeneneHne KOHUEHTPAlMU KIETOK METOJOM MPOTOYHOM LIUTOMETPUU

(uuTodmroopumMeTprn)

Kputepun ouenku:

OneHka «OTIUYHO» / «3auTeHo». OTBEThl HA MOCTaBJICHHBIE BOMPOCHI M3JIAraloOTCs JOTUYHO,
[OCJIEZIOBATENbHO M HE TpeOyIOT JOMOJIHUTENbHBIX mosicHeHuil. IlomHO packpbiBatoTCcs
MPUYNHHO-CJIEICTBEHHBIE CBSI3U MEXKAY SBICHUSAMH M COObITUAMU. Jlenmarorcs 0OOCHOBaHHbBIE
BbIBOIbI. COOIOIAI0TCS HOPMBI JTUTEPATYPHOU pedun

Ouenka «xopomo» / «3auTreHo». OTBeThl Ha TMOCTaBIEHHBIE BOMPOCHI H3JIArarOTCs
CUCTEMATU3UPOBAHO U IIOCIIEOBATENbHO. Marepuan wu3jaraeTcsi YBEpPEeHHO. PacKpbIThl
MPUYUHHO-CJIEICTBEHHBIE CBS3H MEXAY SBJICHUSMU M COOBITHAMH. J[eMOHCTpUpYETCS YMEHUue
aHAIM3UPOBATh MAaTEpHaJl, OJHAKO HE BCE BHIBOJIBI HOCSAT apryMEHTHUPOBAHHBIN U JI0Ka3aTEIbHBIN
xapaktep. CoOIIr0/1al0TCsl HOPMBI JIUTEPATYPHOR pEyH.

OrneHka «yI0BIETBOPUTEIBHO» / «3auTeHO». JlomycKaloTCsl HapylIeH!s B MTOCIIEI0BATEIbHOCTH
U3N0kKeHUsl. HemonHo packpbIBalOTCS MPUYUHHO-CIEACTBEHHBIE CBSI3M MEXAY SBICHUSAMHU U
coObITUsIMHU. J[EeMOHCTPUPYIOTCS TIOBEPXHOCTHBIE 3HAHUS BOINPOCAa, C TPYAOM pELIaArOTCs
KOHKpeTHblE 3a1auu. VMmerorcs 3aTpyaHeHus ¢ BbIBoJaMu. JlomyckaroTcs HapylIeHHsT HOPM
JUTEPATYPHOU peyH.

OrneHka «HEYJOBJIETBOPUTEIBHO» / «HE 3auTe€HO». MaTepuan H3jlaraercst Hermocjiea0BaTeNbHo,
cOMBYMBO, HE MPEJCTABIISAET ONPENEICHHON CUCTEMBI 3HaHUH 1o nucuuiuinae. He packpeiBatoTcs
MPUYNHHO-CJIEICTBEHHBIE CBSI3U MEXIY SIBICHUSMH U COOBITHSAMH. He mpoBoauTCS aHamus.
BoiBosibI 0TCYTCTBYIOT. OTBETHI Ha AOMOJIHUTENBHBIE BOIPOCH! OTCYTCTBYIOT. MIMEIOTCs 3aMeTHBIE
HapyILIEHUs HOPM JINTEPATyPHOU PEUH.

3a4eTHO-IK3aMEeHAIlHOHHBbIC MAaTePHAJIbI 1JIsl IPOMEKYTOYHOM aTTeCTANMHU
(3x3ameH/3a4eT)
Ilepeyennb BONPOCOB /1l MPOMEKYTOYHOMH ATTECTALMH (324eT):
1 W3ydyeHue OCHOBHBIX MOJAXOJIOB, ONPEIENSIOMINX MPUMEHEHUE pa3 JMYHBIX METOJOB B
OTpacisiX MUKPOOHOIOTUYECKOH 1S TeTbHOCTH.
2 N3yyeHne cTaTUCTUYECKHUX IIpOrpamMM ajisi 00paboTKU pe3yabTaToB
3 Metoasl IpsAMOro cyeTa KJIETOK Ha OKPalIEHHBIX Ma3KaX, B CYETHBIX KaMepax U KanwuIsapax.
4 Mukpockomnus B METO/Iax MPsIMOTo TojicyeTa KiieTok. Vcnonas3oBanue ha30Bo-KOHTpaCTHOM
Y JIIOMUHECLIEHTHOW MUKPOCKOIIHH.
5 HWcnonb3oBanue (QIyopoXpoMoOB [JIsi BH3yaJIM3aIlldU >KUBBIX MHUKPOOHBIX KJIETOK MIPH
JFOMHHECHEHTHON MUKPOCKOITMH MPUPOIHBIX 00Pa3IIoB.
6 VYuer MUKpPOOPraHHW3MOB B CHJIbHO pa30aBiICHHBIX HIPUPOJHBIX 00paslax MeETOJIOM
OCaXJIeHUs Ha MeMOpaHHBIX OaKTepHalbHBIX (QUIBTPAX C TMOCIEAYIOMIeH OKpackoil u
MUKPOCKOIHEH.



7 IlpakTuka U METOAMKA HCIIOJNB30BAaHUS BaKyyMa B JaOOpaTOPUM AJISl OCAXKACHUS KIIETOK
(BomocTpyiiHblii Hacoc, Hacoc KamoBCKOro, MeMOpaHHBI BaKyyMHO-HAarHeTaTeNbHBIH HAcOC
KNF).

8 MeTonpl yyeTa TUTpa KOJIOHMEOOpasyoIUMX €AMHMIl B oOpasuax >KUIAKUX U TBEPIBIX
MaTepHaJIOB IOCEBOM Ha IJIOTHbIE MUTATEIbHBIE CPEJIbl U3 CEPUM KPATHBIX pa3BEeJCHUN (METOJ
Koxa).

9  OcCHOBHBIE YKOJIOTHUECKUE IPYIMIBI MUKPOOPTraHU3MOB

10 Metonpl ydyeta TUTpa KOJIOHHEOOpa3yroIIMX €AUHMI] B 00paslax >KUJIKMX MaTepHuajioB
IIOCEBOM Ha IIJIOTHBIE IIUTATENIbHBIE CPEIbl U3 CEPUU KpaTHBIX pa3BeneHuil (meton Koxa).

11 Meroasl yyeta THUTpa KOJOHHEOOPA3YIOIIMX EAMHUIl B 00pasliaXx TBEPIABIX MaTEpUAIOB
IIOCEBOM Ha IJIOTHBIE IIMUTATENIbHBIE CPEbl U3 CEPUU KpaTHBIX pa3BeneHuil (meroq Koxa).

12 Metoas! aAecopOLUU MUKPOOPTraHU3MOB C YACTHI] UCCIIENYEMOIO MaTepHaia.

13 Metoapl ydyera TUTpa KOJOHHEOOpa3yroIUMX €AMHUI] B 00pa3lax XHUJIKUX U TBEPIBIX
MaTepUasoB [TOCEBOM Ha KMJIKHE IMUTATEIIbHbIE CPEIBIL.

14 OcaxzaeHue KIETOK LEHTPUPYTMPOBAHUEM: CKOPOCTH, YCKOPEHHs, TeMIlepaTypHbIe
peXHUMBI, anmaparypa.

15 Pacuer ¢akropa pas3zieneHus, METOAMKM OTMBIBKM KJIETOK OT OCTAaTKOB CpeJlbl
KYJIbTUBUPOBAHMUS.

16 ®oTtomeTpruyECKrEe METOIbI UCCIIEI0OBAHNS KIETOUHbIX CyclieH3ui. Mi3MepeHue onTuyeckou
IUIOTHOCTHU KJIETOYHOU cycrieH3uu. [locTpoiika kannOpoBOYHbIX rpapuKoB

17 YV4er 3aBUCUMOCTH ONTHUYECKOW IJIOTHOCTH KJIETOYHOM CYCIEH3UU OT CBOMCTB KJIIETOK U
XUMHUYECKOI'O0 COCTaBa KyJIbTYPAJIBHOM JKUAKOCTH B HEPEIOMETPUUECKOM OIPEACIECHUU
KOHLEHTPAaLlUu MUKPOOPraHU3MOB.

18 Wcnonb3oBaHue CTaHIAPTOB MYTHOCTH - MPOCTEHIIMN CIMOCO0 KOJIMYECTBEHHOTO
OIpeeICHUs] KOHIICHTPAIUH KJIETOK.

19 Anmaparypa Uit TUTOMETPUH, IPUHLUT IEHCTBHS, METOIMKA PabOThI ¢ MPUOOPOM

20 KosnnuecTBEHHOE OINpeNEIeHNEe KOHLIEHTPAUN KIETOK METOJOM IIPOTOYHON LIUTOMETPUU
(uuTodaro0opUMeETPUN).

20. HopmartuBHBIE JOKYMEHTBI, PETJIaMEHTHUPYIOILIHE MPOBEACHUE MHKPOOUOIOTHYECKUE
MOHHUTOPHHIOBBIE UCCIIEIOBAHUSI IPUPOAHOMN CPEIbl
21. MuxpoOHosorn4eckuii MOHUTOPUHT COCTOSIHUS IPUPOIHOM cpelibl

Kpurtepuu oneHnBaHus pe3yJbTaToB 00y4eHHUsI
Kpurepuu onieHuBaHus 3ayera:

- OIICHKA «3a4TEHO» BBICTABIIICTCS CTYIEHTY, €CIIU CTYIEHT IOKa3aj MPH OTBETE JOCTATOYHOE
3HaHUE MaTepuaja, TMOHUMAaHHUE CYIIHOCTH pPAacCMAaTPUBAEMbIX TIOHATHUH, SBICHUH W
3aKOHOMEPHOCTEHN.

- OLIEHKA «HE 3a4TE€HO» BBICTABIISIETCS CTY/IEHTY, €CIIHM CTYACHT HE MOATOTOBHUJIICS U HE OTBETHII Ha
BOTIPOCHI MJIM OTBETHJI HETIPABHIIBLHO; MOKa3aJl Ciiadble 3HAHWS MaTepuaia W JOIMYCTHI TpyObIe
bakTHUecKue omuoKu

OneHouHble CpeAcTBa JUIsl WHBAJIMAOB M JIMII C OIPAaHUYEHHBIMH BO3MOXHOCTSAMU
3JI0pOBBSI BEIOUPAIOTCS C YUETOM MX MHAMBHUAYAIbHBIX ICUXO(U3UYECKUX OCOOEHHOCTEH.

— IpY He0OXOMMOCTH UHBAIMIAM H JIULIAM C OTPaHUYE€HHBIMU BO3MOKHOCTSIMH 37I0POBbS
IIPEAOCTABIIAETCS TONOJHATEIBHOE BPEMS ISl IOJArOTOBKH OTBETA HA DK3aMEHE;

— IIpU MPOBEJICHUH TPOLEIYPHI OLIEHUBAHUS PE3yIbTATOB 00YyUEHHsI MHBAJIUIOB U JIUIL C
OTPAaHWYEHHBIMU BO3MOYKHOCTSIMHU 370pPOBBS MPEyCMATPUBAECTCS HCIIOIb30BAHNE TEXHHUUYECKHUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C UX WHAWBUIYAIBHBIMA OCOOEHHOCTSAMU;

— IIpU HEOOXOAUMOCTH JJIsl 00YYaIOIIUXCSl C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbS
U MHBAJIUAOB TpOLEAypa OLCHUBAHUS pE3yJNbTaTOB OOyUYeHHsI 10 JUCHUILUIMHE MOXKET
IIPOBOJIUTHCS B HECKOJIBKO 3TAIOB.



[Tpouenypa oreHMBaHMS PE3yIbTATOB OOYYEHHS] MHBAJIHMIOB U JIMIl C OTPaHUYECHHBIMH
BO3MOXKHOCTSIMH 3JI0POBbSI 10 JUCHUIUIMHE (MOJIYJIO) MpeaycMaTpuBaeT IPeloCTaBICHUE
uHpopManuu B QGopMax, aJaNTUPOBAHHBIX K OTPAHMYEHHSM HX 370POBbSI M BOCIPUSATHS
uHpOpMaLUu:

JIst 1L ¢ HapyIIeHUSIMH 3PSHUS:

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JIyist L ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM ¢opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JIst UL ¢ HapyHIISHUSIMH OTTIOPHO-/IBUTATEIILHOTO amIapara:

— B mieyaTHo opme,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JlaHHBIN TIepeYeHb MOXKET OBITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyJaromuxcs.

5. Ilepeyenb y4eOHOM JJUTEPATYPHI, HH(POPMANUMOHHBIX PECYPCOB H TEXHOJIOTH

5.1. YueOHasi aiuteparypa
1. Bonbmoit nmpaktukym "MukpoOuonorus'": yaedbHoe mocoOue st CTYyAeHTOB By30B / MBInHa,
Wpuna bopucosna; U. b. VIBmmna. Cankr-IlerepOypr: IIpocnext Hayku, 2014. 108 ¢
2. Marematuueckre METOAbl B OWOJIOTMM: aHAIW3 OHOJOTMYECKHX [aHHBIX B CHCTEME
STATISTICA. Yuebnoe nocobme mis By3o [ames C.H., bertisea ®@.X., Jlynunoc M.IO.
[TonpoOuee Hayunast mkona: TromeHckuil rocynapcTBeHHbli yHuBepcuTeT (r. Tromens) [on:
2018 / T'pup YMO. Pexum pocryma: http://biblio-online.ru/viewer/ECC496B9-0C2F-48D6-
956E-99DF110E8CBS
3. arunyposa, .. Texuuueckas MUKpoOHONOrHs: ydeOHO-Meroanyeckoe mocodue / I'.U.
Hlarunyposa, E.B. Ilepymkuna, K.I'. Unnonurtos; ®enepanbHoe areHTCTBO MO 00pa30BaHMIO,
['ocynapcTBeHHOE 00pa30BaTEIbHOE YUPEKIACHHE BBICIIErO MPO(EeCCHOHATBLHOIO 00pa3oBaHuUs
«KazaHckuil TOCYIapCTBEHHBIN TEXHOJOTMYeCKHM yHuBepcuTeT». Kazanb: M3patenbcTBo
KHUTY, 2010. 122 c.; To xKe [DnekTpoHHBIN pecypc]. -
URL//biblioclub.ru/index.php?page=book&id=259051
4. 3io3una, O.B. OOmas wMukpoOuosorus: naboparopusiii mnpaktukym / O.B. 3ro3una;
MunucrepcTBo 00pazoBanus u Hayku Poccuiickoit denepannu, @enepalibHOE TOCYIapCTBEHHOE
Oro/KeTHOe 00pa3oBaTeNbHOE YUPEXKJICHHE BbICHIET0 MpOo(ecCHOHANBHOIO 00pa3oBaHMS
«TaM00BCKuUI rocyAapCTBEHHBIN TEXHUYECKUI YyHUBEpcUTeT». - Tam60B: U3natenscto ®I'bOY
BIIO  «TI'TY», 2015. - 82 c¢; To xe [DnekTpoHHbI1  pecypc]. -
URL.://biblioclub.ru/index.php?page=book&id=445121

5.2. llepuoanueckasi JUTEpaTYpa

Ha3Banune n3nanusa [TepuoanunocTh Mecto 3a KaKue ro/Ibl XPaHUTCS
BBIX0J1a (B TOX) XpaHEHUs
buonorust. PedepaTuBHbrii 12 PXK 1970-2020 Nel-2
xypuan. BUHUTH
JKypHan MukpoOHOIOrHH, 6 3 2010-2018 Ne 1-3, 2019 Ne 1-3, Ne 5-
SMUIEMUOIOTHH U 6 ,2020-
MMMYHOOHOIOTHH
Wszsectust PAH (1o 1993 r. 6 g3 2009-2018 (1 momyr.)
M3sectuss AH CCCP).Cepust:
buonoruueckast
Wseectus PAH (mo 1993 r. 6 PO 1936,1944-1945
Uzsectust AH CCCP).Cepust:
Bbuonoruueckast
MukpoOrosorus 6 43 2009-2018 Nel-3
Mukpobuosorus PAH 6 PO 1944
MounekynsipHasi OHOTIOTHS 6 U3 2008- 2016, 2017 Ne 1-3



https://biblio-online.ru/book/ECC496B9-0C2F-48D6-956E-99DF110E8CB5
https://biblio-online.ru/book/ECC496B9-0C2F-48D6-956E-99DF110E8CB5
https://biblio-online.ru/search?query=%D0%BC%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5+%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D1%8B+%D0%B2+%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D0%B8
https://biblio-online.ru/adv-search/get?scientific_school=199C649D-44E9-4075-9721-0564E5E8757D
http://biblio-online.ru/viewer/ECC496B9-0C2F-48D6-956E-99DF110E8CB5
http://biblio-online.ru/viewer/ECC496B9-0C2F-48D6-956E-99DF110E8CB5
//biblioclub.ru/index.php?page=book&id=445121

HasBanue uznanus [TepuoguunocTs Mecto 3a Kakue roAbl XpaHUTCS
BBIX0za (B ron) XpaHEeHHUs

Ycnexu COBpEMEHHOM OHOIOTHI 6 43 2008-2017

Ycnexu coBpeMEeHHO# OHoJIorun 6 PO 1944-1945

DU3HONOTHS PACTCHUI 6 43 2009-2018(1 mosnyr.)

DkoJsorust 6 93 2009-2018(1 moayr.)

[pukiagnas GuoXxumus U 6 43 2008- 2013, 2014 Ne 1-5, 2015- 2016,

MHKpPOOHOJIOTHs 2017 Ne 1-3

buorexnonorus 6 q3 2010-2011, 2012 Ne 1-5, 2013 Ne 4-
6, 2014 Ne 1-2,4-5, 2015-

Buodusuka 6 43 "1959, 1961-2008, 2009 Ne 1-3, 5-6,
2010-2018 (1 mosyr.)"

BuotexHochepa 6 3 "2011 Ne 4-6, 2012 Ne 1-2, 2013 Ned
2014 Neo 1-4, 2015, 2016 Ne 1-2,5-6,
2017 Nel-2,4, 2018 Nel

5.3. UHTepHeT-pecypchbl, B TOM 4YHCJe COBpeMeHHble TpodeccHOHATbHBbIE 0a3bl
JAHHBIX U MH(POPMAIMOHHBbIE CTIPABOYHbIE CHCTEMbI
J1eKTPOHHO-0u0ImoTeuHbIe cucteMsbl (IBC):
1. DBC «IOPAUT» https://urait.ru/

. DBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAVH» www.biblioclub.ru

. OBC «BOOK.ru» https://www.book.ru

2
3
4. ObC «ZNANIUM.COM» www.znanium.com
5. OBC «JIAHb» https://e.lanbook.com

IIpodeccnonanbubie 6a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypnansr uznarensctea Wiley https://onlinelibrary.wiley.com/
Hayunas anekrponnas oudnnorexka (HIB) http://www.elibrary.ru/
ITomHOTEKCTOBEIE APXUBbBI BEAYHIUX 3allaAHbIX HAYYHBIX )XYPHAJIOB Ha Poccuiickoi
nnaT(bopMe HayuHbIX xkypHasioB HOMKOH http://archive.neicon.ru
7. HanumonanbHas  aneKkTpoHHas Oubimoreka  (mocTym K DJIEKTpOHHOW — OuOiIMOTEKe
mucceptanuit Poccuiickoit rocynapcrsennoit ononmuorexu (PI'B) https://rusneb.ru/
8. Ilpesunentckas oubimorexa um. b.H. Enpumna https://www.prlib.ru/
9. DnextponHas koyuekius Oxchopackoro Poccutickoro ®onna
https://ebookcentral.proquest.com/lib/kubanstate/home.action
10. Springer Journals https://link.springer.com/
11. Nature Journals https://www.nature.com/siteindex/index.html
12. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols
13. Springer Materials http://materials.springer.com/
14. zbMath https://zbmath.org/
15. Nano Database https://nano.nature.com/
16. Springer eBooks: https://link.springer.com/
17. "Jlextopuym TB" http://www.lektorium.tv/
18. YuuBepcurerckas uHpopmarmonnas cucrema POCCUSA http://uisrussia.msu.ru
HNHpopmManMoHHBIE CIPABOYHbIEC CHCTEMBbI:
1. KOHCY.IIBTaHT IImoc - CIIpaBOYHas IpaBoBadgd CUCTECMaA (,Z[OCTyrI 10 JTOKAJILHOM CETH C
KOMITBIOTEPOB OUOINOTEKH )
Pecypcol cBOGOIHOTO TOCTYNA:
1. AwmepuKaHcKas maTeHTHas 0a3a qaHHbIX hitp://www.uspto.gov/patft/

oo wn =
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2. Tlomuble TEKCTHI KaHAJACKUX Auccepraruii hitp://www.nlc-bnc.ca/thesescanada/

3. KubepJlenunka (http://cyberleninka.ru/);

4. MuHHCTEPCTBO HayKH U BhICIIEro oopazoanusi Poccutickoit deneparuu
https://www.minobrnauki.gov.ru/;

5. ®enepanbHblii moptan "Poccuiickoe oopazosanue” http://www.edu.ru/;

6. Wudopmanuonnas cucrema "EanHoe oKHO JOCTyMa K 00pa3oBaTeIbHBIM pecypcam”
http://window.edu.ru/;

7. Enunas xoyutekiys mudpoBbIx o0pa3oBaTenbHbIX pecypcos http://school-collection.edu.ru/ .

8. ®depmepanbHbIi HEHTP HHOPMAIIMOHHO-00pa3oBaTeabHbIX pecypcos (http://fcior.edu.ru/);

9. IIpoext ['ocymapcTBEHHOro HHCTUTYTa pycckoro A3bpika uMeHu A.C. [Tymkuna
"O6pa3oBanue Ha pycckom" https://pushkininstitute.ru/;

10. CupaBouno-uHpopMaoHHbIH moptan "Pycckuit si3p1k" hitp://gramota.ru/;

11. Cuyx0a TeMaTHYECKUX TOJIKOBBIX clioBapei http://www.glossary.ru/;

12. Cnosapu u suimkioneauu http://dic.academic.ru/;

13. OOpazoBarenbHbIil opTan "Yueba" http://www.ucheba.com/;

14. 3akonompoekt "O6 oOpazoBanuu B Poccuiickoit @eneparmn'. Borpock! u otBeThI hitp://Xn--
273--84d1f.xn--plai/voprosy i_otvety
CoOcTBeHHBIE 3JIEKTPOHHBbIE 00pa3oBaTe/ibHbIe U HH(popManuonHbie pecypebl Kyol'y:

1. Cpena MOAyJIBHOTO TUHaMH4Yeckoro ooydenus http://moodle.kubsu.ru

2. baza yueOHBIX TUIaHOB, yUeOHO-METOUYECKUX KOMIUIEKCOB, IMyOIMKaui 1 KOH(PEPEHIHA
http://mschool.kubsu.ru/

3. bubnmorexa nHHOPMAIIMOHHBIX pecypcoB Kadeapbl HHOOPMAIIOHHBIX 00pa30BaTEIbHBIX
texHousoruit http://mschool.kubsu.ru;

4. DnexTpoHHbI apxuB qokymeHToB Kyol'Y http://docspace.kubsu.ru/

5. DueKTpoHHBIE 00pa30BaTeNIbHBIC PeCypChl Kaeapbl HHOOPMAITMOHHBIX CUCTEM M TEXHOJIOTHIA
B oOpazoBanuun KyO6I'Y wu mnHayuno-meronuueckoro skypHaia "IIKOJIBHBIE T['OAbI"
http://icdau.kubsu.ru/

6. MeToanueckue ykazaHus JAJs1 00y4al0IMXCH M0 OCBOEHU IO THCHHUIIJIMHBI (MOLYJIs1)
Jlexkuus:

Pabora Ha nekuuu SBISETCS OYCHb BAKHBIM BHJIOM CTYIACHUYECKOW AEATEIBHOCTH ISt
W3YYEHUS TUCIUIUIMHBL, T.K. Ha JEKIUU TPOUCXOAUT HE TOJIBKO COOOIIEHNE HOBBIX 3HAHUHN, HO U
cucTemMarusanus U 0000IIeHNe HAaKOIUIEHHBIX 3HAHUM, (JOpMHUpPOBaHHE HA UX OCHOBE MJIEHHBIX
B3TJISI0B, YOEKIEHUH, MUPOBO33PEHHUS, PA3BUTHE TMO3HABATENBHBIX M TPO(ECCHOHATHHBIX
uHTEpecoB. JIGKTOp OpHEHTHPYET CTYICHTOB B yueOHOM Martepuane. KpaTkue 3amucu JIeKIui
(KOHCTIEKTHPOBAHKE) TIOMOTAaeT YCBOUTh MaTepual.

Hanmcanue xoHCIEKTa JIEKIWH: KPaTKO, CXEMAaTUYHO, TOCIIEA0BaTeNIbHO (PUKCHPOBATH
OCHOBHBIE TIOJIOKEHUS, BBIBOJIBI, (OPMYTUPOBKH, OOOOIICHMS; TOMeYaTh Ba)KHbIE MBICIH,
BBIJICJIATH KITFOUYEBEIE CJIOBA, TEPMUHBI. KOHCIEKT JIydIlie mopa3ieisaTh Ha MyHKTHI, maparpadsl,
cobmoias KpacHyto cTpoky. [IpuHIMNUManeHbBle MecTa, omnpeeneHus, (HopMyibl CcileayeT
COIIPOBOXKIATh 3aMEUaHUSIMH: «BAXKHOY», «OCO00 BaXKHO», «XOPOIIO 3allOMHUTBHY» H T.II. WA
NOJUYepKUBaTh KpacHoW pyukoi. IlemecooOpazno pa3zpaboTaTh COOCTBEHHYIO CHMBOJMKY,
COKpAIIIEHUsI CJIOB, YTO TO3BOJHUT CKOHIIGHTPUPOBAaTh BHHMAaHHE Ha BaXXHBIX CBEICHUSX.
[TpocnymuBaHue U 3aMUCh JEKIIUH MOYKHO MPOU3BOIUTH MPH TIOMOIIY COBPEMEHHBIX YCTPOMCTB
(mukrodoH, HOYTOYK, HETOyk M T.M.). PaGoTast Haj KOHCIEKTOM JIEKLUH, BCETAa CIEIyeT
UCIIOJIb30BaTh HE TOJBKO YUEOHHK, HO U Ty IUTEPaATypy, KOTOPYIO JOMOJHUTEIHHO PEKOMEH10Bal
JEKTOp, B TOM WYHCJIE TIEPHUOJMYECKUE W3JIaHHs COOTBETCTBYIOIIEH HampaBieHHOCTH. [lo
pe3ynbTaTaM paboThl C KOHCTIEKTOM JICKIIHH CJIeyeT 0003HAYUTh BOIPOCHI, TEPMHUHBI, MaTepHall,
KOTOPBIA BBI3BIBACT TPYJAHOCTH, MOMETHTHh W TIONBITATECS HAHUTH OTBET B PEKOMEHIyeMOU
auteparype. Ecim camocTosiTenbHO He yaaercs pazoOpaTbcs B Marepuaie, HeoOX0IuMo
chopMyIHpOBaTh BONPOC ¥ 33JaTh IMPENOJaBaTeN0 Ha KOHCYJIbTAllMH, Ha OOINEHHH B
KOHTaKTHBIC Yachl. JICKIIMOHHBIN MaTepual sBisieTcs 0a30BbIM, C KOTOPOTO HE0OX0IMMO HavaTh
OCBOCHHE COOTBETCTBYIOIIETO pa3zeiia Ui TeMbl. [111aH MOArOTOBKH K JICKIIHH:
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*03HAKOMUTHCS C TEMOH JIEKIIUN

*03HAKOMMUTHCSA C IPEUI0KEHHBIMU BOIIPOCAMHU

*U3Y4YUTh COOTBETCTBYIOIINN MaTepuai

*03HAKOMMUTHCS C JINTEPATYPOH 1O TEME
JlaGopaTopHbie padoThI

B mporiecce moAroToBku K 1a60paTopHOi paboTe HEOOXOAMMO 03HAKOMUTHCS ¢ paboueit
IpOrpaMMOi TUCIHUIUIMHBI, TEMaMH M IUTAaHaMU J1a0OpaTOPHBIX 3aHATUH, ynaemss ocoboe
BHUMaHUE LEJIAM M 3ajadaM, CTPYKTYpE M COAEPXKAHUI JUCLMIUIMHBI, IPOBECTU aHAJIN3
OCHOBHOIl yueOHOU JIUTEpaTyphl, OCIE Yero padboTaTh ¢ PEeKOMEHIOBAHHOMN OMOIHUTEIHHON
auteparypoid. IIpu yCTHOM BBICTYIUICHHMH IO KOHTPOJIBHBIM BOIPOCaM JIAOOPAaTOPHOTO 3aHATHS
HY>KHO M3JIarath (He YMTaTh) MaTepHUall BHICTYIIEHUS! cBOOOIHO. Heo0X011MMO KOHIIEHTPUPOBATh
CBOE BHUMaHHE Ha TOM, YTO BBICTYIIJICHHE OOPAIICHO K ayTUTOPHH, a HE K MIPET01aBaTelio, T. K.
9TO 3HAYMMBIN acnekT MNpodecCHOHaIbHBIX KommneTeHuui. [lo okoHyaHuu 1a6OPATOPHOIrO
3aHSTHS CIIEYET MOBTOPUTH BBIBOJbI, CKOHCTPYHMPOBAHHBIE B X0OJI€ YCTHOTO OIIpOCa, IPOCIEIUB
JIOTUKY UX IMOCTPOEHHUs, OTMETHUB IOJOKEHHUs, JeKallue B UX ocHoBe. [l 3TOro B TeueHue
ompoca ApYrux yJamuxcs ciaeayeT aenaTh NoMeTkd. bosee Toro, B ciiydae HETOUYHOCTEH U (MK
HEMOHMMAaHHUs Kakoro-mubo BOmpoca NPOHACHHOTO MaTepuana cledyeT oOpaTUThbcs K
NPENoIaBaTe0 ISl TOIYYEeHUST HEOOXOIUMON KOHCYJIbTAlMA W Pa3bSCHEHHS BO3HUKIICH
cutyarnuu. Cxema MoAroToBKH K JIaOopaTOPHBIM paboTaM:

[103HAaKOMHTBCS ¢ TEMOM, LENbI0 U 3a1a4aMu paboThl; [paccMOTpeTh MpPeIOKEHHBIS
BOIIPOCHI; [ MU3yUUTh JEKLIMOHHBIN Marepua, OCHOBHYIO u JIOTIOJTHUTEIbHYIO
TuTEpaTypy; JO3HAKOMUTBCA C 3aJaHUAMH M XOJIOM UX BBITIOJHEHUS; [ ]0O3HAKOMUTBCS C
o0opysoBaHuEeM 3aHATHS; [ BBIMOIHUTE 33aHHSI B COOTBETCTBUU C XOJIOM PaOOTHI; [ TUCEMEHHO
0(hOPMHTH BBHIMIOTHEHHYIO PaOOTY; MOJBECTU UTOT U CAENaTh CTPYKTYPUPOBAHHbBIE BHIBOIBI
CamocrosiTesibHas padora

CamocrosrenbHas paboTa CTyICHTOB JUCIUILUIHHE OCYIIECTBISIETCS C LENbIO YriTyOIeHus,
pacHIMpeHHsl, CHCTEMAaTH3allMM U 3aKPEIUICHUS TOJIyYCHHBIX TEOPETUUYECKUX 3HAHMM,
(GbopMHUPOBaHUS YMEHHI UCIOJIB30BATh JOKYMEHTAIMIO M CHEIUATBHYIO JIUTEPATYPY, Pa3BUTH
MO3HABATENBHBIX CIIOCOOHOCTEH W aKTUBHOCTH, a Takke (POPMHUPOBAHHUS CaAMOCTOSITEIHHOTO
MBILUIEHHSI, CIOCOOHOCTEN K CaMOpa3BUTHIO, CaMOCOBEPILIEHCTBOBAHUIO M CaMOpeaIn3alluy,
pa3BUTHS HCCIENOBATENbCKUX YyMeHHH. Ilepen BBIMONHEHHWEM CaMOCTOSITENBHON pPabOTHI
HEO0OXOMMO YETKO MTOHUMATh IEJH U 3a7a4i padOThl, CPOKH BBIMOJHEHUS, OPUCHTUPOBOYHBIN
00BeM, OCHOBHBIE TPeOOBaHMsI K pe3ybTaTaM paboThl, KpUTEPUU OIICHKU. BO BpeMsi BHITIOTHEHUS
CaMOCTOSITENIbHOM pa0OThl MpenojaBaTesib MOXET MPOBOAUTH KOHCYJIbTalMU. KOHTpOIb
pe3yNbTaTOB CaMOCTOSITENIbHOM pPabOTHl CTYIEHTOB MOKET OCYIIECTBIATHCS B MUCHMEHHOM,
YCTHOM WJIM CMEIIaHHOW (opme, C MpeacTaBIeHHWEM IMPOAYKTa TBOPYECKON ACSATEIHHOCTU
CTyneHTa. B kauecTBe opM M METOIOB KOHTPOJII CAMOCTOSITENILHON pabOThl CTYyJIEHTOB MOTYT
OBIThH MCIIOJIb30BaHbl CEMUHAPCKUE 3aHATHS, KOJJIOKBUYMBI, 3a4€Thl, TECTUPOBAHNE, CAMOOTYETHI,
KOHTPOJIbHBIE paboThl U Ap. KpuTepusMu OLIEHKH pe3ylbTaTOB CaMOCTOATEIbHOM paboThI
CTyJEHTa SIBJSIOTCS: YPOBEHb OCBOEHHS CTYJIEHTOM Yy4eOHOIro Marepuasa; YMEHHUsS CTyJeHTa
UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUs TMPU  BBINOJHEHUWUM WHJUBUAYAIbHBIX 3aJaHUM;
000CHOBAaHHOCTh M YETKOCTh H3JIOKEHHUS OTBETa; o(opmiieHHe MaTepuaiga B COOTBETCTBUU C
TpeOOBaHUSIMHU.

IIman moArOTOBKH:

e [|M3y4NUTh COOTBETCTBYIOIINI JEKIIHOHHBIN MaTepHAIl
e [JU3y4UTh OCHOBHYIO JINTEPATYpPY IO TEME
e [JU3YyYUTH JOTOJHUTEIBHYIO JIUTEPATYPY IO TEME
e [JopopMUTH BBIMIOIHEHHYIO PabOTy NMUCHBMEHHO WJIM B BHUJAE NPE3CHTALUU B
3aBUCHMOCTH OT 3aJJaHHsI
e [JcaenaTh CTPYKTYpUPOBAaHHBIE BHIBO/IBI.
IHoaroroBka Kk 3auery



3ayer — 3TO MPOBEPOYHOE MCIBITAHUE IO Y4EeOHOMY IpeIMeTy, CBOEOOpa3HbII
UTOTOBBINM PyOeX M3ydeHUs! TUCIMILIMHBI, TO3BOJSIOMUHN JTydIlle ONpeAeTUTh YPOBEHb 3HAHMIA,
HOJY4YEeHHBbIH oOywaromumucs. Jlis ycHnemHoW ciayM 3adeTra CTYAEHThl JOJDKHBI IOMHMTh
cienywouiee:
— K OCHOBHBIM TMOHATHAM M KaTeropusM HYXHO 3HAThb ONPEAEICHMs, KOTOpble HEOOXOAUMO
IMOHUMATb U YMCTHb IHOSACHATH, — IIPU IOATOTOBKE K 3a4YCTy Tpe6y€TC$I IIOMHMO JICKIIMOHHOI'O
Marepuaiga, IPOYUTATh €lIe HECKOJIbKO YYEOHHUKOB 110 JAMCLUIUIMHE, JOMOJHUTEIIbHBIE
HCTOYHHUKHU, NPCHJIOKCHHBIC Ui HU3Y4YCHHA B CIHHCKC JIUTCPATYPbl; — CCMHUHAPCKUC 3aHATUSA
CIOCOOCTBYIOT IOJIY4EHHUIO OoJiee BBICOKOI'O YPOBHS 3HaHMH M, KaK CJIEJICTBHE, MOIy4EeHHUE
3a4era;
— TFOTOBUTHCA K 3a4€Ty HYXHO HAYMHATH C NEPBOI JEKUUM U CEMUHapa, a He BbIOMpaATh TaK
Ha3bIBAEMBIH «IITYPMOBOW METOJ», NMPH KOTOPOM MaTepuall 3aKperuisieTcss B HaMsITh 3a
HECKOJIbKO IOCJIEIHMX 4YacoB M JHEW mepen 3aderoM. IIpu oneHMBaHMM 3HAHUHI CTYJEHTOB
IPEroJIaBaTeb PyKOBOJICTBYETCS, MIPEKIE BCETO, CIACTYIOIUMH KPUTSPUSIMU:
— MpPaBUIBHOCTb OTBETOB Ha BOIPOCHI; — IOJIHOTA U JIAKOHUYHOCTh OTBETAa; — CHOCOOHOCTh
NpaBWIbHO KBAMU(UIUPOBATh (AKTBI W OOCTOSTENHCTBA, AHAJIM3UPOBATH CTATUCTHYECKUE
JTaHHbIE; — OPUCHTUPOBAHUE B JINTEPATYPE; — 3HAHUE OCHOBHBIX MIPOOJIEM yUEOHOM TUCHUIUINHBL
— IIOHUMAaHHUE€ 3HAYUMOCTH yqe6H0ﬁ AUCHUILIMHBI B CUCTEMC, — JIOTMKAa U apTYMCHTUPOBAHHOCTDH
U3JI0KEHUs; — KyJbTypa oTBeTa. TakuM o0pa3oMm, NpH NPOBEJCHUM 3adyeTa IperojiaBaTellb
yIenseT BHUMaHUE HE TOJIBKO COJIEPIKAHHUIO OTBETA, HO M (hOpME ero U3JI0KCHUSI.
[Ipu moaroroBke K 3auyeTy HEOOXOJMMO OPUEHTHPOBATHCS HA KOHCIEKTHI JIEKLUH, pabodyro
IporpaMMy JUCLUILIMHBI, HOPMAaTUBHYIO, YUEOHYIO U peKOMEHAYeMYI0 JuTeparypy. OCHOBHOE B
HOJArOTOBKE K C/laye 3ayeTa — 3TO MOBTOPEHHE BCEro MaTepuasa JAUCLUILIUHBI, [0 KOTOPOMY
Heo0XoauMo caaBaTh 3a4eT. [Ipu moAroToBke K caaye BeCh 00bEM pabOThl HY)KHO PACIIPEAEsATh
PaBHOMEpPHO 10 JHSAM, OTBEACHHBIM JUId IIOATOTOBKH, KOHTPOJIMPOBATh KaKIbl JECHb
BBINTOJIHEHNE HAaMEYEHHOH paboThl. [loAroToBka BKIIOUAET B ce0s [Ba dTama: CaMOCTOSTEIbHAS
paboTa B TeueHHE CEMECTPa; HEMOCPEICTBEHHAs TIOJTOTOBKA B THH, MPEILIECTBYIOIIUE 3a4ETy 10
TeMaM Kypca. 3adeT MPOBOJUTCS IO BOMPOCAM, OXBATHIBAIOIIMM BECh MPOUICHHBIN MaTepual
JUCLUIUIMHBL, BKJIIOYasi BOIPOCHI, OTBEJICHHBIE /JIs1 CAMOCTOSATEIHOTO U3yueHus. [l ycnemHnoi
clauM yKa3aHHbIE B pa0oueil mporpamMmme (popmMupyemble KOMIIETCHIIUU B PE3yJIbTaTe OCBOCHUS
JUCLUTUTMHBI T0JKHBI OBITH TPOJIEMOHCTPUPOBAHBI; TOTOBUTHCS K 3a4E€TYy HEOOX0AMMO HAUMHATh
C MIEpBOM JIEKIIMU U MIEPBOTO CEMHUHApAa.
IloaroroBka npeseHTanuii:

® 3HAKOMMTBCS C TEMOH, LIEbIO U 3aJjauaMU

® COCTaBHTH IUIaH MPE3EHTALUHU COTJIACHO OCBOEHHOMY TEOPETUYECKOMY MaTepHaiy

® [IPOM3BCCTH IIOMCK B JICKIMOHHOM MaTcpuale, OCHOBHOH M HOHOJ’IHHTCJ’IBHOﬁ
auTeparype pakTHUeCKOro MaTepuaa 1o TeMe
MPOU3BECTH MOUCK MILTIOCTPATUBHOIO MaTepuaia B CeTH "HHTepHET"
COCTaBHUTb MPE3EHTALMIO MTPH MTOMOIIM crieruannzupoBanHoro 110
COCTaBHTH JOKJIA/l IO WILTIOCTPATUBHOMY MaTepHaiy IMpe3eHTaluu
OTpENeTHUPOBATh MIPE3CHTAIMIO MIepe]] caaueit

B ocBoeHuM IMCHUIUIMHBI MHBATUAAMM U JIMIIAMH C OFPAaHUYEHHBIMU BO3MOXHOCTSMHU
3I0pOBbsl OOJBIIOE 3HAUEHHWE HMEET WHIUBUIyaldbHass ydeOHas palboTa (KOHCYJIbTAaIlMHM) —
JIOTIOJTHUTEIBHOE pa3bsiCHEHNE Y4eOHOro Marepuara.

I/IH)II/IBI/IHyaJ'H)HI)Ie KOHCYJIbTalUK 110 MPCIMETY SABJIIOTCA BaXHBIM (i)aKTOPOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3AaUU O0YUEHHS U YCTAaHOBJIEHUIO BOCIMTATEIHOTO KOHTAKTa
MCXKAYy MnOperoaaBaTcjiceM U O6y‘-IaIOHH/IMC$I HHBAJIUJOM WX JIMOOM C OI'paHUYCHHBIMHA
BO3MO>KHOCTSIMH 37J0POBBSI.

7. MarepuajibHO-TeXHUYECKOe o0ecredeHne 1o JUCHUIInHe (MOAYJII0)



[To Bcem BuaaM y4eOHOW MAEATENBHOCTH B paMKax TUCIHMILIMHBI HUCIIONB3YIOTCS
ayJUTOPUH, KaOMHETHI U JIA0OPATOPUH, OCHAIIEHHBIE HEOOXOIUMBIM CHEIUATU3UPOBAHHBIM U
71a00paTOPHBIM 000PYIOBAHUEM.

HaunmeHoBaHue cnieliMajabHBIX IMTOMEIICHUM

OcCHAaIIEHHOCTD CITEIUAIbHBIX
HoMelIeHu I

IepeueHpb TUIEH3HOHHOTO
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3aHATHUI JEKIIMOHHOI'O TUIIA

Meo0enb: yueOHas meOeIb
TexXHUYECKUE CPEACTBA O0YICHUSL:
9KpaH, IPOEKTOP, KOMIBIOTED
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Microsoft Office

VYueOHble ayAuTOpUU

414

naboparopHeix pabor. Jlabopatopus 412,

Ui mipoBencHus | MeOenb: yueOHas MeOeb
TexHUUECKUE CPEICTBA OOyUCHHS:
9KpaH, IPOEKTOP, KOMIBIOTEP
Ob6opynoBanue: nmabopaTopHOE

MHKpOOHOIIOTHIECKOE 000pyI0BaHNE

Microsoft Windows
Microsoft Office
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Microsoft Windows
Microsoft Office

Jliist

CaMOCTOSITEILHOMN

paboThl  00yYarOIIUXCS

MpEeayCMOTPCHBI

IIOMCIICHHA,

YKOMILJIEKTOBAHHBIE CIEIUATN3UPOBAHHON MEOEbl0, OCHAIIICHHBIE KOMITBIOTEPHON TEXHUKOM C
BO3MOXXHOCTBIO MOJKIIOUECHUS K ceTu «VHTepHeT» U obecreyeHueM JOCTymna B 3IEKTPOHHYIO
UH(OPMAIIMOHHO-00pa30BATENBHYIO CPEly YHUBEPCHUTETA.

Hayunoit OubmmoTexu)

JIOCTYIIOM B DJIEKTPOHHYIO HH(OPMALMOHHO-00pa30BaTENbHYIO
cpeny obpazoBaTenbHOI opraHu3aluu, Be0-KaMephl,
KOMMYHHKAIIMOHHOE 000pyI0BaHKe, 00eCceunBaroIiee JOCTY K
CeTH MHTEpHET (NIPOBOJHOE COEJMHEHHE U OeclpoBOJHOE
coequHenue o texuosoruu Wi-Fi)

Haumenosanue OCHaIIEHHOCTh TOMEIIEHNH JUIsl CAMOCTOSITEIbHON paboThI Ilepeuens
TIOMETIECHUH 11t 00y4JaroImuxcs JHULECH3HOHHOTO
CaMOCTOSTENILHOM MIPOTPaMMHOTO
paboTHI 00yJaOIIIXCS obecriedeHUs
ITomenienue Juisi | Mebens: yaeOHast Mebenb Microsoft Windows
CaMOCTOSITEIILHOM KoMmekT cienuann3upoBaHHOil MeOenn: KoMIbroTepHble ctonel | Microsoft Office
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O6opynoBaHue: KOMIBIOTEpPHAs TEXHUKA C TMOIKIIOYEHHEM K
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JOCTYIIOM B OJICKTPOHHYI HH(OPMALMOHHO-00pa30BaTEIBHYIO
cpeny o0Opa3oBaTENIbHOW OpraHM3aldd, KOMMYHHKAI[HOHHOE
obopyznoBaHue, OOECIeYHBAIOIIee JOCTYIl K CETH HWHTEPHET
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Microsoft Windows
Microsoft Office






