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Oo6opoTHas cTopoHa TUTYJabHOrO Jucta PITY /]

I. PaGouasi mporpaMMa nepecMoTpeHa Ha 3aceJaHUH Kaeapsl:

IIpoTokoun oT « » 20 1. Ne

3aBenyrontwii kKadeapoi

(moamucs) (M1.0. ®amumms)

I1. PaGouasi nporpaMMa nepecMoTpeHa HA 3acelaHMN Kadeapsi:

[IpoTokoi oT « » 20 1. Ne

3aBenyrontwii kKadeapoi

(moamuce) (1.0.Damunus)



Leab - TMO3HAKOMHUTH CTYJEHTOB C OCHOBHBIMH KOHULEHUIUSIMH U
NPECTaBICHUSAMU B 00JaCTH LIUTOJIOTUA MUKPOOHOM KIIETKHU, JaTh CUCTEMHBIEC U
COBPEMEHHbIE  3HAHMS O  CTPYKTYPHO-(QYHKIIMOHAJIbHOW  ajamnTaiuu
MUKPOOPTraHu3MOB. P pa3nenoB Kypca MOCBSIIEHBI COBPEMEHHBIM METOJaM
IIUTOJIOTHYECKOTO aHaJlu3a, W H3YYCHHWIO COCTOSHHA KJIETOK In  Situ -
HEIMOCPEJICTBEHHO B MPUPOJIHBIX CPeIax, U3YUCHHIO APEBHUX KU3HECTIOCOOHBIX U
uckomaemblx ¢GopM  MUKpoopraHu3moB. Ocpsiiaercss Takxke mpodieMa
UCIOJIb30BaHUs JOCTHXKEHUI MUKPOOHOM LIUTOJIOTUN B OMOTEXHOJIOTHH.

3apaum:

1. 03HaKOMHUTH CTYACHTOB C COBPEMEHHBIMH JKCIEPUMEHTATbHBIMU JTaHHBIMH,
IpPEJCTaBICHUSIMA U KOHLEMIUSAM B OOJIACTH CTPYKTYPHO-()YHKIMOHAIBHOU
OpraHM3alid MUKPOOPTAHM3MOB M TEPECTPONKU KJIETOK B TMPOIECCE HX
aIanTaluy K YCJIOBHSIM BHEIIIHEH CPEIbL;

2. W3J0XUTh MaTepHalibl O COBPEMEHHBIX METOAAX IIUTOJIOTMUYECKOI0 aHAIIN3A;

3. TpPEACTaBUTh CTyIEHTAM BO3MOXXHOCTb OCBOUTH pPAJ HOBBIX METOJOB
AJIEKTPOHHOM Y JJFOMUHECUEHTHON MUKPOCKOIIHUHU.

ConmepxaHue JUCHMIUIMHBL OXBAaTbIBA€T CIEAYIOLIUMH KPYr BOIPOCOB:
OCHOBHBIE TPEACTABICHUSA, KOHIEMNIMA W TIOHATHA B O0JAacTH UUTOJIOTUHU
MUKpPOOPTaHU3MOB; KOHLENIMS KJIETOYHOW SBOJIOLMH, pa3zHoOoOpa3ue Mmupa
MUKPOOPTaHU3MOB B TUTaHe 00111ei MOP(OTOTHH KIETOK W HMX YIbTPACTPYKTYPHOU
OpraHu3aluy; crneruduueckue KIeTOUHbIe CTPYKTYphl OaKTepuil U apxen, Kak
OpUMEpbl  CTPYKTYPHO-(PYHKIIMOHAJIBHOW  aJanTaldd  MHUKPOOPIaHHU3MOB,
KierouyHas aAuddepeHmanus y OakTepuil U ee pe3yabTaT - 00pa3oBaHHE
CHEIUATN3UPOBAHHBIX (PYHKIMOHAIBHO AKTUBHBIX M MOKOSLIUXCS KIETOK;
OCOOCHHOCTH  YIbTPAaCTPYKTYPHOH  OpraHu3alWM  KJIETOK  T'e€HETHYECKHU
MOAU(PUIIMPOBAHHBIX MHKPOOPTaHU3MOB; MEXKKJICTOUYHBIE B3aUMOACUCTBUS Y
MUKPOOPTraHU3MOB; IpoOJieMa COOTBETCTBUS JaHHBIX, MOTYYECHHBIX MPU U3YYEHUU
CTPYKTYpHO- (YHKIIMOHAJIBHONH OpraHu3allid MHKPOOPTaHu3MOB €X Situ, B

71a00paTOPHBIX YCIOBHSX U IN SitU — HETIOCPEACTBEHHO B MPHUPOJHBIX  YCIIOBHSIX,



B  cyOcTparax

OUTOJOTNYCCKOI'O aHaJIn3a.

TUIIA IIOYBBI, MJIOB, BOAHBIX CHCTEM, IPUHIMIIBI U MCTOJbI

HpOCbeCCI/IOHaJ'IBHBIC KOMIICTCHI N BBIITYCKHUKOB U MHAUKATOPBLI UX

JOCTHUKCHUSA:
Tun 3amau Kona u HanmeHoBaHue
HpO(l)eCCPIOHaHLHOﬁ KO[[ 1 HAaUMCHOBAHUEC MHAUKATOPA JOCTUIKCHUA
KOMIICTCHIIUH KOMIICTCHIIUH
(pe3yabTaT OCBOCHUS)
MPOEKTHBIA [1K-7.1. Tlonumaet 6a3oBbie

IIK-7 CnocoOHOCTE
MPUMECHSITH TOCTHKCHUS
1 METOJIbI Pa3IMUHBIX
o0OacTell 3HaHHS U

INPAaKTUYICCKUX 3adav

JIOCTHIKEHUS M METO/IBI Pa3ITUIHBIX
o0JlacTel 3HaHUSA

[1K-7.2. Ucnionp3yeT AOCTUKEHHUS U
METO/JIbI Pa3JIMYHBIX 00JIaCTel 3HAHUS

HCIIOJIb30BATh
. JUIs1 peLLIEHUs IOCTABJIEHHBIX 3a/1a4
MEXIUCIUTIITHHAPHBIN
[1K-7.3. Ilpumensiet
MOAXOJT AJIsl PEeIIeHUs .
MEXKIUCHUTUTHHAPHBINA TOIX O IS
Hay4HBIX U

pEIICHUS HAYYHBIX U MPAKTUYCCKUX
3a1a4

KO,H 1 HAUMCHOBAHUC MHAUKATOPA
JOCTHXXCHUSA KOMIICTCHIIMN

HanmeHoBaHMe mOKa3aTeNs OLICHUBAHUS
(pe3ynbTaTta 00y4YeHHs IO AUCIUILIIHE)

[1K-7.1. ITouumaet 0a30BbIE
JOCTHIKEHUS U METOJIBI Pa3IMYHBIX
oOJlacTel 3HaHUA

3HaeT: Kak MMpaBUJIbHO NPUMCHATH JOCTUKCHHUA U MCTO/bL
PAa3JIMIHBIX obnacrei 3HaHUA JJI pCHICHUS HAYYHBIX 3a1a4

YMeeT: NpUMEHATh AOCTHIKEHUS U METOAbl Pa3iIu4HBIX
oOyacTel 3HaHU JUIsd pellieHUs] HAyYHbIX 3a7a4

Biiageer: HaBpIKaMy PUMEHEHUS JOCTHKEHUM U METOJIOB
pa3nMyYHbIX o0acTel 3HaHUs JUIsl pellieHUs] HayYHbIX 3aja4

[1K-7.2. Wcnonb3yeTr NOCTHKEHUS
U METOJbl pa3jIMyHbIX obiacten
3HaHUS TSt pemeHus
MIOCTaBJIEHHBIX 3a]1a4

3HAET: OCHOBHBIE JOCTM)KEHHS M METOHBl Pa3InYHBIX
oOnacteid  3HaHUS, HEOOXOAUMBIE JUIsI  PELICHUS
KOHKPETHBIX HAYYHBIX U IPAKTUYECKHX 3a7a4

VYmeer: MNPUMCEHATE OOCTHXXCHUA W MCTOJbl PAa3JIMYHBIX
oOJlacTeil 3HAHUS M MCIOJIB30BaTh MeX(ﬂHCHHHHHHapHLIﬁ
moaxoq i pCHICHUA COOCTBEHHBIX HAay4YHBIX H
MPAKTUYCCKUX 3ada4d

BnaneeT: HaBBIKaMH  HCIIOJIb30BaHUS }IOCTI/I)KGHI/II\/II n
METOJ0B Pa3JINIHBIX oOnacreit 3HaHUA u
MCKIUCHOUITIIMHAPHOT'O nmoaxoga JUIA peICHUA
COOCTBEHHBIX HAYYHBIX U IPAKTUYCCKHUX 3a/1a4

I1K-7.3. [Tpumenser
MEXIUCIUTITUHAPHBIA TTOAXOM st
perieHus Hay4HBIX u
MPaKTUYECKUX 3a/1a4

3HAET: OCHOBBI IMAPOKOTO MEKAUCIHUIUIMHAPHOT'O ITOAX0Aa
JJIg PCIICHU S HAYYHBIX U IPAKTUYCCKUX 3a1a4

YMeeT:  pacnpoCTpaHUTh  JOCTHMXKEHHSI W METOJbI
pa3nuuHbIX ~ obyjacTtell  3HaHMS M HCIOJB30BaTh
MEKIUCUUIUIMHAPHBIA TMOAXOA I PEUICHUS Hay4HBIX
3a/1ad Ha MECTHOM, PETHOHAJIBHOM U MEXPETHOHAJIBHOM
YPOBHSIX

Brageer: crnocoOHOCTBIO pacHpOCTpPaHUTh AOCTHKEHUS U
METOJIbI Pa3IUYHBIX 00JacTell 3HAHWUS U WUCIOIb30BATh
MEXKIUCIUTIIMHAPHBIA TOAXOA ISl PEIICHUS HayYHBIX




3a/1ad Ha MECTHOM, PETHOHAJIBHOM U MEXPETHMOHAIbHOM
YPOBHSIX

Jis popMUpOBaHUS BBIIIEYKA3aHHBIX KOMIIETEHIIMN B paMKax JUCLUUIIINHbI
«CtpykTypHas u (yHKIIMOHATbHAs T€HOMHUKA MUKPOOPTaHMW3MOBY» MPUMEHSIOTCS
CIIEAYIOIIME METOAbI AKTHBHOI0/ HWHTEPAKTHMBHOIO OOyYEHHSl: METOJ

«MO3IroBOro mtypmMay, JICKOUA-BU3yaJIUu3alnuA.

|. CTPYKTYPA U COJEP) KAHUE TEOPETUYECKOM YACTH KYPCA
Jlekuuu (18 yacos)

Tema 1. Ucropusi pa3BuTHs mpeacraBjieHHid 0 KieTrke. Kierounas
Teopus (2 4 Jlekuusi - Bu3yaau3samus). Vcropus u3ydeHuss MEKPOOHBIX KIIETOK,
CTaHOBJICHHE LIUTOJIOTHH KaK CaMOCTOATeNIbHOM HaykH. 1Ikona Mromepa. HIkona
ITypkunbe. Kiierounas teopus Illnelinena-llIBanna. CoBpemMeHHas KJIETOYHas
TEOpHs.

Tema 2. CucreMaTHKa MUKPOOPTraHu3MoB (2 1 Jlekuus - BU3yaamu3amusi).
OCOOEHHOCTH CTpPOEHHE MPOKApUOT U AyKapuoT. OCOOEHHOCTH CTPOEHUS U
¢busunonoruu apxeil. BHekneTouHbie (OPMBI )KU3HHU.

Tema 3. IBosonuss MukpooHoro mupa (2 4u Jlekuus - Bu3yaau3amusi).
KoHuenmus KJI€TOYHOM HBOJIOUMHU. OBOJIOIUS MHUKPOOHOTO MeTaboJu3Ma.
AJlantaiuu MUKpPOOPTaHU3MOB.

Tema 4. Ilutockeser mnpoxapuoT (2 4 Jlekuusi - BHU3yaJu3amusi).
Oco0OEeHHOCTH LMTOCKENIeTa MPOKAPUOT U 3yKapuoT. CTpyKTypa OakTepuaibHOro
nuTocKeneTa, pynkuuu. 'omonoru aktuHa. ['omonoru tyOynuHa.

Tema 5. Kinerounasi nuddepenunanmuss MukpoopranusmMon (2 4 Jleknus
- pu3yaam3anusi). L-popmel, HekynbTUBUpYyeMoe cocTosinue. CriopooOpa3oBaHue,
npyrue GopMbl MOKOALIUXCS KIIETOK.

Tema 6. Axanranuu MUKpooprann3MoB (2 1 Jlekuus - Buzyaaun3amusi).
[TurmenTtol, OGakTEpUOLMHBI, AHTUOMOTUKHU, TOKCHHBI. (DaKTOpHI MATOr€HHOCTH.

MeTannope3ncTeHTHOCTh OaKTepHUi.




Tema 7. Mertoapl nHMTOJOrHMYecKoro aHajauza (2 4 Jlekousa -
BU3yasm3anus). Meroabl MHUKPOCKONUUA B IUTOJIOTUA MHUKPOOPTaHU3MOB:
CBETOMNOJIbHASA, (a30BO-KOHTPACTHASI, JIIOMUHECLIEHTHAs, 3JEKTpOHHas. MeTomabl
OTpe/IeNiCHUs] TOABMKHOCTH OakTepuii, ompeneneHue pasmepoB. Oxpacka I0
I'pamy, @'yrmiteriHy. BoisiBieHne kamcys. BbeisiBIeHHE KHCIOTOYCTOWYMBOCTH
OakTepuii, OKpacka JKITYTHMKOB, OOHapyXKeHHUE HYKJICOHJa, BBISBICHHUE
nonuocdaTos.

Tema 8. Pasmuo:xkenue mnpoxapuor (2 u Jlekuusi - BH3yajm3amus).
Kinerounoe aenenue. AonTo3 y mpoKapuoT.

Tema 9. buonenku (2 u Jlekuusi - Bu3yanuzanus). MeToapl U3ydeHUs
ouorieHkooOpazoBanus OakTepuil. bBHOIIEHKH, KBOPYM CEHCHUHI, MEXaHHU3MBI
peryJsiuu.

Il. CTPYKTYPA U COAEP)KAHUE MPAKTUYECKOHN YACTH
KYPCA
IpakTnyeckue 3anaTus (16 yac.)
3ansitue 1-2. CBeroBasi MUKpockonus (2 gac.).
1. YcTpolcTBO M IpUHIMI pabOThl CBETOBOTO MUKPOCKOIA.
2. Nzyuenue MOpQoIOTUIeCKIX 0COOEHHOCTEN MUKPOOPTAaHU3MOB.
3ansTue 3-5. DiekTpoHHasi MUKpockonus (6 vac.).
1. YcTpoicTBO IEKTPOHHOTO MUKPOCKOMA.
2. TexHuKa MPUTOTOBJICHUS NIPEMAPATOB IS SJICKTPOHHOW MUKPOCKOIIUH.
3. M3ydyeHue OCHOBHBIX  KIJIETOYHBIX  CTPYKTYp U  YJIBTPaCTPYKTYp B
Pa3IMYHBIX YBOJIOIMOHHBIX TPYIINAX B IApCTBaX OaKTepuil U apxeil.
3ansitue 6-/. JlromuHecueHTHAsE MUKpPOcKkonus (4 vac.).
1. VYcrpoicTBO TIOMUHECIIEHTHOIO MUKPOCKOIIA.
2. UccnenoBanue BUAOBOTO pa3zHOOOpa3usi COOOIIECTB MHUKPOOPTAHH3MOB C

IIOMOIIIBIO CI)HIOOpeCLIeHTHBIX T'CHCTUYCCKHUX 30HO0OB.

3ansaTue 8-9. Kondokanbnasa mukpockonus (4 4ac.).

1. YcrpoiicTBO KOH(OKATBHOIO MUKPOCKOIIA.



2. 3yueHne MEXKJIETOYHBIX B3aUMOJEHCTBUI y MHKPOOPTaHU3MOB,
nporeccoB (HOpMHUpPOBaHMS, CTPYKTYpbl MHUKPOOHBIX MAaTOB, IUICHOK H
KOJIOHUH, CTPYKTYPHO- ()YHKIIMOHAJIBbHOW OpraHU3aluid MUKPOOPTaHU3MOB

ex situ u in situ.

I11. YHAEBHO-METOJANYECKOE OBECIIEYEHUE
AMOCTOSTEJBHON PABOTBI OBYUAIOIIUXCSI

VY4eOHO-MeTOIUYECKOE obecrnieueHue CaMOCTOSITEIIBHON paboThI
oOyuvaronuxcss no aucuuimHe «CTpykTypHas W (yHKUHMOHAJIbHAsh T€HOMHMKA
MUKpPOOPraHU3MOB)» TpeacTaBieHo B [Ipunoxenun 1 u BkirovaeT B ceOs:

IUIaH-Tpa( UK BBIIOIHEHHS CAMOCTOSTENIbHOM pabOThI O TUCHUIUIMHE, B TOM
YU CIIE TPUMEPHBIE HOPMbI BPEMEHU HA BBITIOJHEHUE 110 KAXKIOMY 33/IaHUIO;

XapaKTepUCTHKa 3aJaHUN Ui CaMOCTOSITENIbHON paboThl 00ydaromuxcs M
METOANYECKUE PEKOMEH LMY 110 UX BBIIIOJIHEHUIO;

TpeOOBaHUSI K  MPEACTAaBICHUID U O(GOPMIIEHHIO  pe3yJbTaTOB

CaMOCTOSATEIbHON paOOTHI.

IV. KOHTPOJIb JOCTUXXEHUS LIEJIEA KYPCA

JI71s1 KOHTPOJISI UCTIONIB3YIOTCS CIIETYIOIIHE OIICHOYHBIC CPEJICTBA:

VYO-1 — unauBuyaaprHoe cobeceoBaHre, B OCHOBHOM Ha 3a4eTe;

YO-2 — KO/UTOKBUYM — y4eOHOE 3aHATHE B BUJIC KOJUICKTUBHOTO COOECEIOBAHNS;
[1P-2 — mucbMeHHast KOHTPOJIbHAs paboTa;

[1P-4 — pedepar.



/o

Kontponupyemoie
pas3eibl / TEMBI
JUCTIATUTAHBI

Konpr 1 3Tambl popMUpOBaHUs KOMIIETCHITHIA

OneHOYHbIE CPEICTBA -
HaMMEHOBaHUE

Texywmuit
KOHTPOJIb

IIpomexyTou
Hast
aTTecTalus

Hcropus passutus
MPEJCTABICHUMN O
kietke. Knerounas
Teopus

CucreMaTHka
MHKPOOPIaHHU3MOB

DBOITIOINA

MHKPOOHOTO MHpa

[IK-7 | 3naer TEOPETUYECKUE OCHOBBI
BOKHEUIIMX  TEXHOJOTMYECKHUX U
MHUKPOOHOJIOTHYECKUX IPOLECCOB U
UX TPAKTHYECKOE MNpPUMEHEHHE IS
HOJy4YeHUs MHAYCTPHAIbHBIM
CIOCOOOM  IEHHBIX  MPOAYKTOB
KHU3HEIEATEIIbHOCTH
MHUKPOOPTaHU3MOB; METO/BI,
anmnapaTypHoe oopmuenue u
TEXHOJIOTUT MIPOM3BOJICTBA
CHeLHUaTU3UPOBAHHBIX
OuornpernapaToB C HCHOJb30BaHUEM
MHUKPOOHOIOTHYECKOT O CHHTE3a,
Ouokarann3a, FeHHOW MHXXEHEPUU

YMeeT NpUMEHSITb COBPEMEHHbIE
MpeJICTaBICHUs] 00 OCHOBAxX
OMOTEXHOJIOIMYECKUX IPOU3BOJICTB,
TeHHOW MHXKEHEPHH MPH 0TOOpE U
MCCJIENOBAaHUM MUKPOOPIaHU3MOB-
IIPOJYLIEHTOB

Brnaneer metonamu
CaMOCTOSITENILHOTO TTOMCKA U aHAJIH3a
uHpopMaLuu B 00J1aCTH
MPOMBIIIICHHON MUKPOOHOJIOTHA U
OMOTEXHOJIOIUH; METOIaMH TTOUCKa,
0oTOOpa U HCCIIeIOBAHUS
MHUKPOOPTaHU3MOB

YO-2,
I1P-2
(KOHTpOIIB
Has Nel),
I1P-4

YO-2, I1P-
2
(KOHTpOJIB
Has Nel),
I1P-4

YO-2, I1P-
2
(KOHTpOJIb
Has Nel),
I1P-4

Bompocst
K 3a4eTy
Ne 1-10

[uTockener
MIPOKapUOT

Knerounas
muddepeHnmanys

MHKPOOPIraHUu3MOB

[IK-7 | 3HaeT OCHOBBI MUKPOOHOM
OMOTEXHOJIOTUH, CENIEKIINU U
TE€HETUYECKOTO KOHCTPYHPOBAHUSI
MHUKpPOOPTaHU3MOB; OCHOBHBIE
TpeOOBaHUs, IPEIBSBISIEMBIC K

MHKPOOpTaHHu3MaM — MMPOAYLCHTaAaM

YMmeer ucnonb30BaTh 3HaHUS 00
OCHOBax MUKPOOHOM
OMOTEXHOJIOTUH, CETEKIIMOHHON
paboTHI A1 perIeHus TpooIeM B
HapOJIHOM XO3sHCTBE

3HaeT OCHOBBI MUKPOOHOM
OMOTEXHOJIOTUH, CEJIEKIINU U
TE€HETUUYECKOTO KOHCTPYUPOBAHMS
MUKpPOOPTaHU3MOB; OCHOBHBIE

VO-1

YO-2, I1P-

Bompocsr
K 3a4ery
Ne 11-20




TpeOOBaHUS, PEIBSIBISIEMBIE K (KoHTpOIH
MHUKPOOPTraHU3MaM — IPOJIylIEeHTaM Hast Ne2),
Brnaneer coBpeMeHHBIMHU
MPEJICTABICHUSIMEA O METOaX TCHHON
WH)KCHEPUH, HAHOOMOTEXHOJIOT HH,
MOJICKYJISIPHOTO MOJICIIMPOBAHMSI JIJISI
1esieil OMOTEXHOJIOTUI
Ananranuu
MHUKPOOPTIaHU3MOB
YO-2, I1P-
2
(KOHTPOJIb
Hast Ne2),
Mertonsl IIK-7 | Brmageer cOBpEeMEHHBIMH YO-1
HTONOTHIECKOro MIPEJICTABICHUSIMEA O METO[aX TCHHON Bormpocs!
WH)KCHEPUH, HAHOOMOTEXHOJIOT HH, K 3auery
aHaJM3a MOIIEKYJIAPHOTO MOJICIMPOBAHHS JUIS Ne 21-27
[ p— 1eleil OMOTEXHOJIOTUI YO-2, TIP-
HpOKapnoT YMeeT NpPUMEHATh COBPEMEHHBIE 2
MPEJICTaBICHHS 00 OCHOBAX (xoHTpOI,
OMOTEXHOJIOTMYECKHUX IPOU3BOJICTB, Hast Ned)
TEHHOU MH)XEHEpUH MPH 0TOOpE U
MCCJIETOBAaHUH MUKPOOPTaHU3MOB-
MIPOYIIEHTOB
YMeeT TPUMEHSITh COBPEMCHHBIE VO-2
MpeJICTaBICHUs] 00 OCHOBAxX
bronnenxu OMOTEXHOJIOTHYECKUX IPOU3BOJICTB,
TeHHOW MHKEHEPHH MPH 0TOOpE U
WCCJICIOBAaHIH MUKPOOPTaHU3MOB-
MIPOJIYIIEHTOB
Bcee pazaenst Pedepar
JTUCIUTLTAHBI 3auer

V. CIUCOK YUEBHOM JIUTEPATYPbI U UHOOPMAIIMOHHO-
METOANYECKOE OBECIIEYHEHHUE JTUCHUIIIMHbI

OcHoBHas JquTEparypa

(2/1eKMpoHHbLE U NeYamHvle U30aHUsL)
1. Herpycos A. B. MukpoOuonorusi: yaeOHUK i1 BBICIIETO MPO(PEeCCHOHATBHOTO

obpazoBanus / A. U. Herpycos, U. b. KotoBa Mocksa: Akaaemus, 2012. - 379c.



Pexum nocrymna:

http://lib.dvfu.ru:8080/lib/item?id=chamo:668869&theme=FEFU

2. I'yces M.B. MukpoOuosiorus: yd4eOHHMK JJii BY30B II0 OHOJOTHYECKUM
cneruansHocTaMm / M.B. I'yces, JI.A. MuneeBa Mocksa: Akanemus, 2010. -
462c. Pexum goctymna:

http://lib.dvfu.ru:8080/lib/item?id=chamo:668451&theme=FEFU

3. Ummuna U.b. bonbmoit mpaktukym "Mukpobuosorus": yuedbHoe mocodue Ass
By30B / W.b. Bmmna.- C.-IL.: [Ipocnext Hayku, 2014.-108 c¢. Pexum gocryna:
http://lib.dvfu.ru:8080/lib/item?id=chamo:785574&theme=FEFU

4. TanpiakuH B.A. OcHOBBI (hapManeBTHUECKOW MUKPOOHOJIOTUU: Y4YeOHOE
nocoOue JIJIsl CHCTEMBI MOCIeBY30BCcKOro oopazoBanusi / B.A. ManbiakuH, H.A.
3amkuna, B.M. Koueposermr C.-II.: Ilpocmekr nayku, 2014. - 238c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:785488&theme=FEFU

5. @wmmoHoBa H.M. MeTonpl ANeKTPOHHOM CHEKTPOCKOIMMK [ NEKTPOHHBI pecype]
yuebHoe mocodre / HW. ®umamonosa, A.A. Bemmuko, H.E. ®aneesa.  HoBocrOupck:
CHOMPCKHIA TOCYIAPCTBEHHBIN YHUBEPCUTET TeJISKOMMYHUKAIMIA 1 nHbopMaTvky, 2016.
-68 ¢. Pexxum noctyna: http:/Amww.iprbookshop.ru/69546.html

6. [MaBmoBuu C.A. MukpoOuoJIOTUsl ¢ BUPYCOJIOTUEH U UMMYHOJIOTHEH : yaeOHOe
nocooue/ IlaBmoBuu C.A. Munck: Bemmimas mkoia, 2013. -800c. Pexum

noctyna: http://www.iprbookshop.ru/24067.html

/. Mannamnosa P.T. MukpoOuosorus u ummyHosaorus. [IpaktukyM : yue6. mocodue
/P. T.Mannamosa - M. : I'90TAP-Menua, 2013. - 544c. Pexum
noctyna: http://www.studmedlib.ru/book/ISBN9785970427507.html

JonoaHuTeILHAA JIUTEPATYpPA
Anéxuna I'.II. MukpoOuosioruss ¢ oCHOBaMu BHUPYCOJIOTHH: MeToandecKkue
yKazaHus K saboparopasiM 3anstusm / I.I1. Anéxuna OpenOypr: TOY OI'Y,

2003. - 73 c. Pexxum poctyma: http://window.edu.ru/resource/002/19002

bepesosckas B.A., benoycoa W.H., KioukoBa H.I'. buonorus wu

MUKpoOuojorus: YuyeOHO-MeToAudyeckoe rmocodue (mpakTtukym). B. A.


http://lib.dvfu.ru:8080/lib/item?id=chamo:668869&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:668451&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:785574&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:785488&theme=FEFU
http://www.iprbookshop.ru/69546.html
http://www.iprbookshop.ru/24067.html
http://www.studmedlib.ru/book/ISBN9785970427507.html
http://window.edu.ru/resource/002/19002

bepesosckas, .H. benoycosa, H.I'. Kimoukosa - [IerponaBnosck-Kamuarckui:
Kamuarl TV, 2006. - 92 C. Pexum JIOCTYTIA:
http://window.edu.ru/resource/541/68541

3. TI'pomoB b.B. Dxonorus 6akrepuii / b.B. I'pomos, I'.B. TlaBnenko JI. U3a-Bo
JI'Y, 1989. -248c. Pexxum pgoctyna:
http://lib.dvfu.ru:8080/lib/item?id=chamo:315194&theme=FEFU

4. 3amap3uH [.A. BBemenuwe B TPHUPOJOBEAUECKYIO MHKpoOuosoruio. / [.A.
3aBap3uH, H.H. Konotunosa M.: Kamwxusiit tom "Yuusepcurer", 2001. - 256
c. Pexxum mocryma:

http://lib.dvfu.ru:8080/lib/item?id=chamo:15563&theme=FEFU

5. 3parunue J.I'. BzauMmopeicTBHE MHKpPOOPraHM3MOB C  TBEpIbIMHU

noBepxHocTssMu / JI. I'. 3Bsarunnes. M. Uza-so MI'Y, 1973.-176¢c. Pexum
noctyna: http://lib.dvfu.ru:8080/lib/item?id=chamo:83529&theme=FEFU

Ilepeyens pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH

«AHTepHeT»

Poccuiickuii 061eo0pa3oBaTeNbHbIN KypHaT WWWw.school.edu.ru

[Tpoekt «Best buomorus» www.sbio.info

WuTepHeT - )KypHAJI 0 KOMMEPYECKHX OMOTEXHOJIOTUAX WWW.CDio.ru

Enunoe okHO mocTyna kK nHGOpMaIMOHHBIM pecypcam WwWw.window.edu.ru

o~ w Do

DKOJOTUYECKUH LIEHTP «IKOoCcUucTeMa» WWW.ecosystema.ru

Ilepeyenb MHGPOPMALUMOHHBIX TEXHOJIOT U

U MPOrpaMMHOI0 o0ecrneyeHust

WoS, Scopus, PubMed

VI.METOIUYECKHUE YKA3AHUA 11O OCBOEHUIO JUCLHUTIJIMHBI
B mponecce usydenust aucummiiuHbl «CTpykTypHas ¥ (pyHKUHOHAJIbHAsS

Ir€HOMHKAa MUKPOOPTaHU3MOB) IIPCAJIararoTcs paBHOO6paSHBIC MCTOJbI U CPCACTBA
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OCBOEHUS yUeOHOTO COACPKAHUS: JIEKINH, TabopaTopHbIe PadOThI, KOJJIOKBUYMBI,
KOHTPOJIbHBIE pa0OThI, TECTUPOBAHUE, CAMOCTOSTEIbHASI pab0OTa CTYACHTOB.
Jlekuusi — OCHOBHasl akTHBHasi (popMa ayJIUTOPHBIX 3aHATUH, pa3bsICHEHUS
OCHOBOITOJIATAIOIINX TEOPETUYECKHUX Pa3JeiIoB OMOJIOTUH, KOTOpas Mpearnoiaraet
UHTEHCUBHYIO YMCTBEHHYIO JESATEIBHOCTh CTYJEHTa UM OCOOEHHO CIIOKHA [
CTYJEHTOB IIEpBOTO Kypca. JIeKuus HOCUT ITO3HABATENIbHBIM, pPAa3BUBAIOLIUM,
BOCIIUTATENbHBI M OPraHM3YIOIUKA Xapakrep. KOHCHEKT NeKuuili IMoMoraer
YCBOUTh TE€OPETHUYECKMI MaTepuall NUCHUIUIMHBL. 1Ipu ciaymaHuy jeKnuu Hano
KOHCIIEKTUPOBAaTh €€ pyOpUKalMio, TEPMHUHOJIOTHIO, KIIIOUEBBIE  CJIOBA,
onpenenenus, Gpopmyibl, rpapudeckue cxembl. KOHCHEKT SBIAETCS MOJE3HBIM,
KOI'Jla OH MUUIETCS CaMUM CTYJeHTOM. MOHO pa3paboTaTb COOCTBEHHYIO CXEMY
COkpaiieHus ciioB. Ha3BaHue TeMm, maparpadoB MOKHO BBIACNATH I[BETHBIMU
MapKepaMHu.
[Ipu nomamHelr paboTe C KOHCHEKTOM JIEKUUH HEOOXOIUMO HCHOIb30BaTh
OCHOBHOM y4€OHUK U JIONOJIHUTEIBHYIO JIUTEPATypPy, KOTOPbIE pEKOMEHI0BAHbI 10
naHHOW aucuuiinHe. IMEHHO Takasi cepbe3Hasi paboTa CTyJeHTa C JIEKIIMOHHBIM
MaTepUaJIOM ITO3BOJISIET TOCTUYD EMY YCIIEXOB B OBJIAJICHUHA HOBBIMU 3HAHUSIMU.
[Ipu M3I0KEHUH JIEKIMOHHOTO Kypca N0 AUCHUIUIMHE «DU3HOI0THS Ye0BEKa U
KUBOTHBIX» B KauecTBE ()OPM MHTEPAKTUBHOIO OOYUEHUS UCIIONIb3YIOTCA: JICKIIUS-
Oecena, JIEKIUA-BU3YyaU3aLMsl, JIEKLIHS MTpecc-KOHPEPEHIUs, KOTOPBIE CTPOATCS Ha
0a3e MpeIIecTBYIONINX 3HAHUM U B CMEKHBIX JUCHMILIMHAX. JlJI1 WuTIoCTpanuu
CIIOBECHOM HWH(pOpMAIMM TMPUMEHSIOTCS TPE3EHTAllMM, WHTEpaKTHUBHAs JOCKa,
Tabnuipbl, cxembl. [lo XoAy WH3M0KEHHsS JEKIMOHHOIO MaTepuajia CTaBATCA
npo6JieMHbIE U TPOBOLUPYIOIINE BOIIPOCHI, BKIIOYAIOTCS 3JIEMEHTHI IUCKYCCHH.
JlabopaTopHbie padorbl. [IpuMeHSIOTCS 171 NOPOBEACHHS YYalUMUCS
OMBITOB,  JKCIEPUMEHTOB,  HAOMIOAEHUM  3a  SBICHUSAMH,  IPOLECCaMU
IPEUMYIIECTBEHHO B YCJOBHSX CHELMATIbHBIX Jaboparopuil, KaOMHETOB U C
MIPUMEHEHUEM TEXHUYECKUX CPEACTB. OJTOT METOJ CTUMYJIHPYET AKTUBHOCTH
JIEVUCTBUM KAK HA CTaAWU TMOJATOTOBKM K NPOBEICHUIO HUCCIEIOBAHUW, TAK U B

nmpouecce €ro OCymeCTBICHMA. Ha60paToprIe pa6OTBI ITOBBIIIAIOT KadCCTBO



oOy4eHwsi, CIOCOOCTBYIOT Pa3BUTHIO MTO3HABATEIILHON aKTUBHOCTH Y CTYICHTOB, UX
JIOTUYECKOTO MBIIUIEHUST W TBOPYECKOM CaMOCTOATENBHOCTH. B mponecce
BBITIOJIHEHUS  JIAOOPATOPHBIX  PabOT  yrayOnsitoTcss W KOHKPETU3UPYIOTCS
TEOPETUUYECKHE 3HAHUS, BBIPA0ATHIBACTCS YMEHHE MPUMEHSATh MX Ha TPAKTHKE.
[IpuoOpeTatorcss HaBBIKM PAOOTBI C MHKPOCKONAMH, TaOJUIAMU W aTjacamu.
CTyeHT y4YuTCSd aHAJIU3UPOBATH IIOJYYECHHbIE [AHHBIC, BBISBISATH HOPMY H
OTKJIOHEHHE OT Hee, MPHUOOpPETaeT HaBBIKM PAOOTHI C JKHUBBIM OOBEKTOM W
dbu3noNornyeckUMu  IpudOpaMu  U3MEPEHHMs, OCYUIECTBICHUS  OIepalui,
MIPOBOJIUTh CPABHHUTEIBHBIN aHaIu3, 0000MIaTh MOTYYEHHBIM MaTepHant U JeiaTh
BEIBOABL. Bce 3T0 mo3BOMsIeT TyOke MOHATH MEXaHU3MBl (YHKIIMOHUPOBAHUS
JKUBOT'O OpraHu3Ma U MPHUHIUIBI €r0 B3aMMOJICUCTBUS C OKpPYKaloLeH CpeIou.
DopMHUPYIOTCS HABBIKM HAYIHO-UCCIIEI0BATEILCKOU pabOTHI ¥ TPO(ECCHOHATILHBIC
KOMITETEHIIUH.

TpanuuronHo Ja00paTOPHBIEC 3AHITHS SIBISIIOTCS OCHOBHBIM BUIOM YU4€OHBIX
3aHITHH, HAlIPaBJIEHHBIX HA DKCIIEPUMEHTAIBHOE TTOATBEPIKICHNUE TCOPETUICCKUX
noJiokeHuil. B mporiecce 1abopaToOpHOTO 3aHITHS CTYACHTHI BBITOIHSAIOT OHY WU
HECKOJIBKO JIa0OpaTOPHBIX paboT (3aaHuil) MOl PYKOBOJCTBOM IpEINOaBaTelis B
COOTBETCTBHHM C M3Yy4aeMbIM COJECpKaHHUEM y4uyeOHOro marepuaia. BeimonHeHue
CTyJ€eHTaMu JabopaTOPHBIX pabOT HANIPABJICHO Ha:

- 00001IeHNe, CUCTeMaTU3aluIo, YIIIyOJIeHWE TEOPETUUYECKUX 3HAHUU IO
KOHKPETHBIM TeMaM y4eOHOU TUCIUTLIIUHBI,

- ¢opMHpOBaHNE YMEHHUW TPHUHATH TOJYYCHHBIC 3HAHUS B MPAKTUYCCKOMN
NEeSATEITLHOCTH,

- Pa3BUTHE AHAIUTUYECKUX, IPOESKTUPOBOYHBIX, KOHCTPYKTUBHBIX YMCHHIA,

- BBIpaOOTKY CaMOCTOSATEILHOCTH, OTBETCTBEHHOCTH U TBOPYECKOH
WHUIIAATHBBI.

HeobOxoaumbie cTpyKTYpHBIE 3JIEMEHTHI JIJA0OPATOPHOTO 3aHSITHUS:

- HHCTPYKTaX, MPOBOJUMBIN TTPETIOIaBaTEIIeM;

- CaMOCTOSITENIbHAS ICSITEIIbHOCT CTY/ICHTOB;

- 00Cy’X/ICHHE UTOTOB BBIMOJHEHHUS JTaOOpaTOPHOU pabOTHI (3a1aHU).



KossokBuymsbl. KommokBuyMm — KoJuleKTHBHas ¢GopMa pPacCMOTPEHUS H
3aKperieHus yueOHoro marepuaina. KoIoKBUyMBI SIBIISIFOTCS OJHUM W3 BHUOB
NPAKTUYECKUX 3aHATUM, TMPEAHA3HAYEHHBIX IS YIIyOJEHHOTO U3Y4YeHUS
JUCLHUIUIMHBI, TPOBOMASITCS B MHTEPAKTUBHOM pexkume. Ha 3aHaTHsIX MO Teme
KOJUIOKBUYMa pa30MparoTcsi BOMPOCHI, W 3aTeéM BMECTE C IIpernojaBareieM
MPOBOJUTCS UX OOCYXKJI€HHE, KOTOpOE HAMpaBJICHO Ha 3aKpeIUieHUuEe MmaTepuala,
dbopMHpOBaHNE HABBIKOB BECTH IIOJICMHUKY, Pa3BUTHE CAMOCTOSITEILHOCTH W
KPUTUYHOCTH MBIIUICHUSI, Ha CIIOCOOHOCTh CTYIACHTOB OpPUEHTUPOBATHCA B
00JIbIINX UH(POPMAITMOHHBIX TTOTOKAX, BEIpA0AThIBATh U OTCTAUBATh COOCTBEHHYIO
MO3ULHKIO MO MPOOJIEMHBIM BOIPOCAM y4E€OHOUM TUCHUUTLITUHBI.

Mo3roBoii mTypm (Mo3roBasi aTraka, OpEWHCTOPMHUHI) - IIIHPOKO
MPUMEHSIEMBIN CcrIOCO0 MPOAYLUPOBAHUSI HOBBIX HJACH JJISI PELICHUS] HAYYHBIX U
npakTUYecKux npoosiem. Ero 1ens — opranusanus KOJJIEKTUBHOM MBICIUTEIIbHON
JESATEILHOCTH 110 TIOUCKY HETPATUIIMOHHBIX MyTEH perieHus: mpooieMm.
Hcnonb3oBaHWe METOJAa MO3TOBOTO IITypMa B Y4eOHOM IIpOLIECCE€ MO3BOJISET
pELIUTh CAEAYIONIUE 3a/1aUH:

" TBOPYECKOE YCBOEHHUE CTYJEHTAMU y4eOHOTO MaTepHaa;

= CBSA3b TEOPETUUYECKUX 3HAHUU C PAKTUKOW;

" aKTUBHU3alUS YYeOHO-TIO3HABATEIBLHOM JESITEILHOCTH 00Y9aeMbIX;

= (hopMupoBaHUE CTOCOOHOCTH KOHIIEHTPUPOBATH BHUMAHUE U MBICTUTEIbHbIE
YCUJIMSI HAa PEUICHUH aKTyaJIbHOM 3a/1auu;

= (opMupoBaHHE OMBITA KOJJIEKTUBHON MBICTUTEIBLHON ACATEILHOCTH

[IpobGnema, dhopmynupyemMasi Ha 3aHSITHU IO METOJAMKE MO3TOBOTO IITYypMa,
JIOJDKHA MUMETh TEOPETHYECKYI0 WJIM MPAaKTHYECKYI0 aKTyallbHOCTh M BBI3BIBATH
aKTUBHBIA HMHTEpeC CTylneHTOB. OOmuM TpeOOBaHHEM, KOTOpOE HEOOXOIUMO
YYUTBIBATH MPU BEIOOPE TIPOOIEMBI JIJIs1 MO3TOBOTO IMITYpMa — BO3MOKHOCTh MHOTHX
HEO/IHO3HAYHBIX BApHUAHTOB PEIICHUS MPOOJIEMBbI, KOTOPasl BBIIBUTACTCS TEpe]

y4aluMucs Kak yueOHas 3ajayda.



Kourpoabubie TecTbl. Mcmonp3yeTcss OIaHKOBOE WM KOMIBIOTEPHOE
TECTUPOBAaHME B PEXKUME BBHIOOpAa TPABUIBHBIX OTBETOB, YCTAHOBJIICHUS
COOTBETCTBHS TMOHATUH, 0003HAUEHUS JIeTale Ha CXeMax | Mpoy.

B03MOXHBI Takke MUCHMEHHBIE KOHTPOJIbHBIE Pa0OTHI B (OpME TPATUITHMOHHBIX
MUCHMEHHBIX OTBETOB Ha PsJi BOMPOCOB IO MPOWUJICHHOW TeMe, M3JI0XKCHHOW B
JCKIUAX M OOCYKIEHHOW Ha KOJUIOKBMyMax. HecmoTpss Ha MTpPOW3BOJIBHOCTH
dbopMBI, B OTBETaX 0053aTEILHO HCIIOJIH30BAHUE TEPMHUHOB, KIIOUEBBIX CIIOB H
NOHATHN, a Tpu HeoOxomumocTH cxeM u (opmyn. I[lo HEKOTOphrIM Temam
npeaiaracTcs perieHue 3aaad.

Vil. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
JANCHUIIJINHBI
MeTtoauveckoe odecneyeHne IMCHUIIUHBI:
VYyebHo-TeMaTnyeckuil miaaH Kypca « CTpyKTypHast U (yHKIIMOHAJIbHASI TEHOMUKA
MUKPOOPTaHU3MOB).
Texnnueckue cpeacTBa odecnevyeHust TUCIUINIMHBI:
1. HoyrOyk, mynbTuMenuiinbIi poektop, [1IK ¢ mporpaMmmabiM obecrnieueHrem
(TakeTsl MpoTpaMM TSI PA3IMYHBIX TUIIOB MOJICITUPOBAHMS ).
KomMriiekT miakaToB o MUKpOOUOJIOTHU U BUPYCOJIOTHH.
Komriekt atmacoB mo MUKpPOOUOJIOTHH.
YyeOHas KOJUTSKINS MUKPOOPTaHNU3MOB.
KoMIiekT MUKpPOCKOTTMUECKHUX MpenapaToB.

ABTtopedepaTsl JuccepTalii 10 UUTOJIOTMH MUKPOOPTaHU3MOB

N o g bk DN

Hp€3€HTaLII/II/I, BI/IIIGO(i)I/IJ'IBMBI MO UCTOPHH PA3BUTHA U COBCPIICHCTBOBAHU

METOJIOB U3yUEHUSI MUKPOOHBIX CTPYKTYP
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IInan-rpa¢guk BHIMOJTHEHHUSA CAMOCTOATEIbHONH padOThI MO IMCHMILIMHE

Ne Jara/cpokn Bun IIpumepHbie dopmMa KOHTPOJIA
n/n BbIIIOJIHCHUS CAMOCTOSITEJILHON | HOPMBI
padoThI BpeMeHHU Ha
BbINOJIHEHHE
1 Ha mpotsxkenun Bcero | Iloaroroska K | 12 gac. [IpakTrueckue
Kypca MIPaKTUYECKUM 3aHSTHSL.
3aHATHUAM. IIpoBepka
BEJICHUS
KOHCIIEKTA.
2 Ha mpotspkennu Bcero | Pabora Hay | 13 yac. Texyrre BOmpocsI
Kypca PEKOMEHI0BaHHON B IIpo1iecce
JTUTEPATyPOH. BBIMIOJTHEHUS
MPAKTHICCKUX U
71a00paTOPHBIX
pabor.
3 B teuenue cemectpa ITonroroska 13 yac 3amuTa
pedepara " pedeparos.
MIpe3eHTaINH u
MOJITOTOBKA K
JK3aMEHY
4 B konme cemecrpa [MonroroBka K | 36 vac. DK3aMeH
JK3aMEHY

PexomeHaaluu 0 CaMOCTOATEILHOM padoTe CTYACHTOB

CaMmocTtosTenbHass paboTa CTYyIEHTOB COCTOUT M3 TOATOTOBKM K
NPaKTUYECKUM  3aHSATHSAM, padOThl Haja PEKOMEHIOBAHHOW JHUTEPaTypoH,
NOJIFOTOBKY MIPE3EHTALNN U 3alIUThI pehepaToB, pelieHus 3a1au.

[Ipy opraHuzauuu CcaMOCTOSTENBHOM pabOThl MpenoAaBaTesb JAO0JDKEH
YUUTHIBATh YPOBEHb MOJTOTOBKH KaXXJIOTO CTYAEHTa W MPEABUIETH TPYIHOCTH,
KOTOpbI€ MOTYT BO3HUKHYTh IIPH BBINOJHEHUH CaMOCTOSITENILHOM paOOoThI.
ITpenonaBaTesnp JaeT KOKJIOMY CTYJIEHTY WHJUBUTyaJIbHbIE u
muddepeHurpoBanHbie 3ananus. HekoTopble M3 HUX MOTYT OCYIIECTBISITHCS B
rpynne (HarmpuMmep, MOATOTOBKA AOKJIAAA W MPE3EHTALMH IO OJHOW TEME MOTYT
JIeJ1aTh HECKOJIBKO CTYACHTOB C Pa3eJICHNEM CBOUX O00513aHHOCTEN — OIUH TOTOBUT
HAy4YHO-TEOPETUYECKYIO YacTh, & BTOPOU MPOBOJMT aHAJIU3 MPAKTHUKH).

3aganus 118 CAMOCTOSITEILHOIO BBINIOJTHEHHSA
1. TeopeTHKo-TUIOIOrnYeCKU I aHAINU3 OI00PKU IEPUOINUECKON JIUTEPATYPHI

1o u3yyaemon aucuuruinge. [lo nmpopadotaHHOMY MaTepuany T0JKHBI ObITh


http://www.google.ru/url?sa=t&rct=j&q=&esrc=s&source=web&cd=3&ved=0CDUQFjAC&url=http%3A%2F%2Fknowledge.allbest.ru%2Fjournalism%2F2c0a65635a2ac68b4c43a89521316c36_0.html&ei=6QNdUp3qKKHh4QSth4DAAQ&usg=AFQjCNGLrBzE5GCTxlE1sWrO-O8AnD4vKw&sig2=bHurRXWOHbxJ9PKHC_V9XA&cad=rjt

MOJITOTOBJIEHBI 3 COOOIEHUSI B CEMECTp, KOTOPhIE BKJIIOYAIOTCS B OOIIMI
PEUTHHT JUCIUTUIAHBL.

2. CocraBiieHne rioccapusi TSPMHUHOB 0 U3y4aeMOW JUCIUILTUHE.

3. [ToaroToBka pedepara Mo Teme, MPEIIOKEHHOW MPENnoaaBaTesieM HWIN
CaMOCTOSITENIFHO ~ BBIOPAHHOHW  CTYJEHTOM H  COTJIACOBAaHHOHW  C
npernogaBareneM. lIpeacraBmenue pedepara B BUIAE MNPE3CHTAIUN C

UCITOJIb30BAaHUEM MYJIbTUMEIUIMHOTO 000PYI0BaHHUS.

MeToanyecKue YKa3aHUIO K BbITIOJIHEHHIO pedpepaTa
eau u 3axa4u pedepara

Pedepar (ot nmar. refero — moknaaeiBaro, cooOIMa0) MpeCcTaBIseT coO0M
KpPaTKOe M3JI0’)KCHHUE TTPOOIEMBI TPAKTUIECKOTO HIIH TEOPETUUECKOTO XapaKTepa C
bopMYyIIMPOBKOM ONPEICIICHHBIX BBHIBOJOB 110 paccMaTpuBaeMoi Teme. M30panHas
CTYJIIEHTOM TIpo0jieMa H3ydaeTcs W aHAIM3UPYETCSd Ha OCHOBE OJHOTO WIIH
HECKOJbKMX HCTOYHHKOB. B OTiaM4me OT KypcoBOil paOOThI, MpeACTaBISAIONICH
co00l KOMIUIEKCHOE HCCIIeIoBaHuEe MPoOJaeMbl, pedepar HampaBlIeH Ha aHaW3
OJTHOM WJIM HECKOJIbKMX HaYIHBIX Pa0oT.

Lensamu pedepara SBIASIOTCS:

® pa3BUTHE Y CTYJACHTOB HaBBIKOB IIOMCKA aKTyaJbHBIX MpoOIeM
COBPEMEHHOM MTPOMBIITUICHHOW MUKPOOHOJIOTHH U OMOTEXHOJIOTHH;

® pa3BUTHE HaBBIKOB KPATKOTO M3JI0’KEHUS MaTepraja ¢ BBIACICHUEM JIUIITh
CaMBbIX CYIIECTBEHHBIX MOMEHTOB, HEOOXOIUMBIX ISl PACKPBITHS CYTH MTPOOJIEMBI,

® pa3BHUTHE HABHIKOB aHAJM3a M3yYCHHOTO Marepuaia u (HopMyIupoBaHUsS
COOCTBEHHBIX BBIBOJIOB IO BRIOPAHHOMY BOITPOCY HAyYHBIM, TPAMOTHBIM SI3BIKOM.

3aoauamu noocomosxu u 3awumst pedepara BISIOTCS:

- HAy4YUTh CTYJCHTA MAaKCUMAJIHLHO BEPHO TEpeIaTh MHEHHUS aBTOPOB, Ha
OCHOBE pabOT KOTOPBIX CTYJEHT TOTOBUT CBOM pedepart;

- HAy4YUTh CTYyJIGHTa TPaMOTHO U3JlaraTh CBOK TMO3UIHI0  TIO

aHanu3upyeMon B peepare npobdieme;



- MOATOTOBUTH CTYJIEHTAa K JajdbHEWIIEMYy Yy4YacTUI0O B HAy4YHO —
MPAKTUICCKUX KOH(DEPEHITUAX, CEeMIUHApax U KOHKYpPCax;

- IIOMOYb CTYAEHTY OIIPEIEIUTbCS C HWHTEPECYIOLIE €ro TEMOMU,
JaJbHEUIlee PACKPBITUE KOTOPOH BO3MOXKHO OCYIIECTBUTH MPU HAMUCAHUU
KypCOBOM pabOThI WJIA JUIIIIOMA;

- VSCHUTh it ce0d U U3JIOKUTh TPUYMHBI CBOETO COTJacHs
(Hecoryacus) ¢ MHEHUEM TOTO WJIM MHOTO aBTOpa MO JIaHHOU mpoodiieme.

OcHoBHBIE TPEOOBaHUA K COIEPKAHUIO pedpepaTa

CTyneHT NOJKEH HCIOJb30BaTh TOJBKO T€ Marepualbl (HaydyHbIE CTaThH,
MOHOTpaduu, Mocoodus), KOTOpble UMEIOT MPSIMOE OTHOIICHUE K M30paHHOW UM
Teme. He gomyckalrTcsi OTCTpaHEHHBIE pPACCyXACHUS, HE CBSA3aHHBIE C
aHanusupyemon npobdiemoii. Conepxanue pedepara JOIKHO ObITh KOHKPETHBIM,
HCCJIEIOBATHCS JOJDKHA TOJIBKO OJIHA MpobiieMa (I0MycKaeTcss HECKOIbKO, TOJIBKO
€cliM OHM B3auMOCBsi3aHbl). CTyIEHTYy HEOOXOIMMO CTPOro MPHUACPKUBATHCS
JIOTUKW W3JIOKEHUsI (HauaTh C OMpEACICHUS U aHalv3a MOHATUM, MEepelTH K
MOCTAaHOBKE TMPOOJIEMBI, MPOAHATM3UPOBATh IMYTH €€ peHIeHUusT MU ClenaTh
COOTBETCTBYIOIIME BbIBOBI). PedepaT nomkeH 3akaHUMBATHCS BRIBOJAAMU IO TEME.

Pedepar nomxeHn ObITh IPEICTABIICH B BUJIE PE3CHTAIINH.

OO6mue TpeboBaHMs K TPE3ECHTAIUU:

o TIPE3CHTAIMA HE JI0JKHA OBITh MeHbIe 10 craiiios;

o TICPBBIN JINCT — 3TO TUTYJILHBIN JTUCT, HA KOTOPOM 0053aTE€IIbHO JOJIKHBI OBITh
MpEJICTaBJICHbI: Ha3BaHHUE MPOEKTA; (HaMuUIIHsl, UMs, OTYECTBO aBTOPA;

o CJICAYIOIIMM CIAWJIOM JOJDKHO OBITh COJIEp)KaHHe, TJe MPeICTaABICHbI
OCHOBHBIE Tarbl (MOMEHTHI) IPE3CHTAIINN; KETATSIIbHO, YTOOBI U3 COAEP>KaHUS TI0
TUIIEPCCHUIKE MOKHO TIEPEHTH Ha HEOOXOIUMYIO CTPAHUILY U BEPHYThCS BHOBb Ha
COJIEpKaHHUE;

o IN3aWH-IPTOHOMHYECKUE TPEOOBAHUS: COYETAEMOCTh I[BETOB, OTPAHIMYCHHOE
KOJIMYECTBO OOBEKTOB Ha Cllaiijie, IIBET TEKCTA;

o IOCJICTHUMHU CTIAliIaMHU TIPE3EHTAIIUU JTOJDKHBI OBITH TJIOCCAPHI M CITHCOK

JUTEPATYPHI.



Brictynnenue no pedepupyemMoil TeMe He TOJKHO NPEeBbIIaTh 15 MUHyT, 5
MUHYT JIONOJIHAUTEIEHO OTBOAUTCS HA BOMPOCHI 10 TEME.
IMopsinok cnauyu pedpepara M ero oueHKa
Pedepar roTtoBuTCA CTyaeHTaMH B TEUYEHHE TpPHUMECTpa B CpOKH,
yCTaHaBJIMBaEeMble MpenojaBaTejeM IO KOHKPETHOM IUCLUUILIMHE, W CIaeTCs
MPEnoIaBaTesto, BEAYIIEMY JUCIUTUINHY.

[Io pe3syapTaTaM NOpPOBEPKH CTYAEHTY BBICTABISIETCS  OINPEACIIEHHOE
KOJIMYECTBO 0asuioB, KOTOpOE BXOJUT B OOIIee KOJIMYECTBO OAJJIOB CTYJEHTA,
HaOpaHHBIX MM B TedeHue Tpumectpa. llpu oueHke pedepara ydUTHIBAIOTCS
COOTBETCTBHE COJIEp)KaHUSI BBIOPAHHOW TEME, YETKOCTh CTPYKTYpbl padOThI,
yMeHHE paboTaTh C HAYYHOW JIMTEpaTypoll, yMEHHE CTaBUTh NpoOJIeMy U
aHAJIM3UPOBaTh €€, YMEHUE JIOTMYECKU MBICIUTh, BIAJEHUE MPO(ECCHOHATBHON
TEPMUHOJIOTHEN, FPAMOTHOCTD U3JIOKECHHUSI.

Temaruka pedeparos

1. YcTpoiicTBO (POTOCHHTETUYECKOTO ammapaTa OakTepuid
2. CTpyKTypa HyKJIeoua 1 puO0OCOMAaNIbHOTO amnmnapara OakTepui
3. MonekysipHbIi MEXaHU3M XeMOTaKcHuca U oToTakcuca
4. Oco0eHHOCTH CTPOeHUS U (PU3HOJOTUN CKOJIB3SIINUX OAKTEPHid
5. OcobeHHOCTH CTPOCHUS U (PU3UOIOTUH MUKOTLTIa3M
6. 3amacHble BeUIECTBA W JPYrM€ BHYTPHUIMTOIIA3MATHUYECKUE BKIIIOUECHHUS
npokapuoT. Hampumep, MarHuTocoMbl, KapOOKCHCOMBI, Ta30Bbl€ BaKyoOllH,
XJIOPOCOMBI, PUKOOUITUCOMBI U T.I1.
7. dKvi3HEeHHBIN HUKII MUKCOOAKTEpU
8. OcobeHHOCTH CTpOSHUS U (PU3UOJIOTHH aKTHHOMHUIICTOB
9. Tema Ha BbIOOp CTyACHTa

MeToanyeckue peKOMeHAAUM IPU padoTe HAJ KOHCIEKTOM JIEKIUI BO

BpEeMA MPOBECACHUA JICKIIMH

B  xome  JeKIMOHHBIX — 3aHATUM — ClieayeT  00s3aTeIbHO  BECTHU
KOHCIIEKTHpOBaHUE ydeOHOro Mmarepuana. OOpamarh BHUMaHUE Ha KaTErOpHH,

(bOopMYIMPOBKH, PACKPBIBAIOLIUE COIEPKAHUE TEX WIIU UHBIX SIBIIEHUN U MPOIECCOB,



Hay4YHbIE BBIBOABI W IMPAKTUYECKHE PEKOMEHJALWH, IMOJIOKUTEIbHBIA ONBIT B
OpaTOpCKOM HUcKyccTBe. JKenaTelabHO OCTAaBUTh B pabOYMX KOHCMIEKTaxX MOJisf, Ha
KOTOPBIX J€JaTh IOMETKH W3 PEKOMEHJIOBAHHOM JIMTEPATyphl, IOIOJIHSIOLINE
MaTepHuall MPOCIYIIAHHON JEKIUHU, a TaAKXKE MOJUEPKUBAIOIINE O0COOYI0 BaKHOCTh
TEX WM UHBIX TEOPETHYECKUX MOJI0KEHUN. 3a1aBaTh IIPEIOAABATENIO YTOYHSIOIINE
BOIIPOCHI C LENBI0 YSICHEHUS! TEOPETUYECKUX ITOJIOKEHUM, Pa3pelIeHUs] CIIOPHBIX
cutyanuii. B Xoje moAroToBkHM K JTaOOPATOPHBIM 3aHATHSAM, TECTHPOBAHHUIO U
KOJUIOKBUYMaM HEOOXOJMMO HM3YYUTh PEKOMEHJIOBAaHHYIO OCHOBHYIO JIUTEPATYpY,
O3HAKOMUTBCS C JONOJHUTEIBHOU JInTepaTypoi. [Ipu aTom yuecTs pekoMeHnanum
IpenojiaBaresis u TpedoBaHus yueOHou nporpaMmsbl. JlopabaTeiBaTh CBOM KOHCHEKT
JEKIUW, Jejas B HEM  COOTBETCTBYIOLIME 3allUCU U3  JINTEPATYpHI,
PEKOMEHJJOBaHHOW MpernojaBareyieM U MPeayCMOTPEHHONW Y4eOHOW MpOrpaMMOM.
CBOEBpEMEHHOE U KA4YE€CTBEHHOE BBIMOJHEHHE CaMOCTOSITENbHON padoThI
OasupyeTrcsi Ha  COOJIIOJEHUM HACTOAIIMX PEKOMEHJAMil U HU3yYeHUH
pEeKOMEHAOBaHHOM  juTeparypbl. CTyAeHT  MOXKET  JONOJHUTH  CIHUCOK
UCIIOJIb30BaHHOMN JIUTEpaTyphl COBPEMEHHBIMH UCTOYHHUKAMH, HE
IIPEACTABICHHBIMA B CIIUCKE PEKOMEHJIOBAHHOW JUTEPATYpbl, U B JAJIbHEHIIEM
UCIIOJIb30BaTh COOCTBEHHBIE IOJTOTOBJICHHBIE Yy4YeOHbIE MaTepuaibl MpU

IIOATOTOBKC K KOJULIOKBHUYMAM H 3K3aMCHY.

MeToanuyeckue yKa3aHusl 0 MOAT0TOBKE K KOHTPOJIbHbIM padoTam

K koHTpOaBHBIM paboTaM (TECTUPOBAHUIO) CTYJAEHT JOJKEH MOATOTOBUTHCS
OCOOEHHO TIIATENHHO, TaK KaK MOJy4eHHas OlleHKa ujeT B peutunr. Heooxoaumo
ellie pa3 MOBTOPUTH JIEKIMOHHBIM MaTepual, MPOYUTATh HYKHBIA pasjaen B
yueOHHUKE, BCIIOMHUTbh CEMUHAPCKYIO AMCKyccuio. Jljis Xopoliero 3amoMHHaHUs
bopmyI, cxeM, TEPMUHOB MX HY>KHO IMPOMKCATh HECKOJIbKO pa3 Ha Oymare. Eciu
npeJrnoiaraeTcs peleHue 3aad, MoJjae3Ho 3apaHee NpopadoTaTh aHATIOTUYHBIE.

B kouTponbHOUW paboTe BOMPOCH JOJKHBI OBITH OCBEIIEHBI KPaTKO, HO
JIOCTaTOYHO TIOJIHO. B OTBeTe MOJIKHBI CONEPKATHCS OIPEAEICHUE SBIICHUS,

mpoliiecca, CTPYKTYphI, MEpPEUrCIICHne Hanbojee XapaKTEPHBIX MPU3HAKOB WM



CBOICTB SIBJICHHUS, MTPOIIECCA, CTPYKTYpbI. [IpuBETCTBYETCS cCXemMaTu3alus OTBETA B
BHJIE PUCYHKA C YKa3aHUEM JICTAJICH U CBI3EH.

MeToanuyeckue YKa3aHud 110 NOAT0TOBKE K KOJIJIOKBHYMaM

[TockOIBKY KOJIJIOKBUYM SIBIISIETCS] KOJJIEKTUBHOU (hOPMON pacCMOTPEHUS H
3aKperieHusl yueOHOro Marepuana, K HeMy JIOJDKHBI TOTOBUTHCA BCE CTYACHTBHI.
KomnokBuyMm 00bIYHO POBOAUTCS B pOpME pa3BepHYTOM Oeceibl, AUCIYTa, IIpecc-
KoH(epeHu ¢ 700aBIeHNEM BO3MOKHO UTPOBBIX PopM (Keiic-cTaam). Ha xkaxapiii
KOJUIOKBUYM 3apaHee OOBSBIISIETCS TE€Ma U IEpeyYeHb BOIPOCOB Jisi YCTHBIX
cooOmenuit. I[To Bcem Bompocam Hano mpopadOTaTh COOTBETCTBYIOMIMI MaTepua
U3  y4eOHWKa, KOHCHIEKTAa JIEKIMH, JOMOJHUTEIBHON  JIUTEpaTyphl U
COOTBETCTBYIOIIEH J1abopaTopHOil paboThl. [IpenonaBarens oOBSABISIET BOMPOC U
npejuiaraeT cieyaTb COOOIIEeHUE Ha 5-7 MUHYT OJIHOMY U3 CTYJEHTOB — JIMOO IO MX
YKeJIaHuIo, TU00 1Mo cBoeMy BrIOOpY. [locie coobiienns mpenojaBaTesb U CTYICHThI
3a/1a0T BOIPOCHI M BBICTYIAIOT C JOMOJHEHUSIMUA U KOMMEHTAPUSIMU.

OTBeTHl Ha BOMPOCHI, BHICTYIUICHUSI U aKTUBHOCTh CTYJICHTOB Ha 3aHATHH
OLICHUBAIOTCS TEKYILEU OLIEHKOM.

MeToauveckue ykazaHusi o padore ¢ JUTEPaTypou

Hano coctaBuTh nepBOHAYalIbHBINA CHHUCOK HCTOYHHKOB. OCHOBOW MOTYT
CTaTh CIHMCOK JIMTEPATYpPhl, PEKOMEHIOBaHHBIN B pabouel mporpamme kypca. s
yno0cTBa pabOThl MOXXHO COCTaBUTh COOCTBEHHYIO KapTOTEKY OTOOpPaHHBIX
WUCTOYHUKOB ((hamMusiMsg aBTOPOB, 3arjiaBUe, XapaKTEPUCTUKU H3JAHHS) B BUIE
pabouero ¢aiina B komnelorepe. Takas KapTOTEKa UMEET MPEUMYILECTBO, T.K. OHA
MO3BOJIACT J00ABJSATh UCTOYHUKH, 3aMEHATh 110 HEOOXOJUMOCTH OJIHA Ha JApPYTHE,
youpatb Te, KOTOpbIE OKa3aJluCh HE  COOTBETCTBYIOIIHE  TEMaTHKE.
[lepBoHaUaNbHBIA  CHOUCOK  JIUTEPATypbl MOXKHO  JIOTIOJIHUTH, HCIOJIB3Ys
AJIEKTPOHHBIN KaTanor Ooubnnoreku [IBDY, npu 3ToM He cTecHsTECh 00paIaThCs
3a TOMOUIBIO K COTPYTHUKAM OMOTUOTEKH.

PaboTas ¢ nuTepatypoii o Toi uiu Apyrou TeMe, HaJo He TOJIbKO MPOYUTATD,

HO U YCBOUTb MCTOA €€ U3YUYCHU: CACIIATDh KpaTKI/Iﬁ KOHCIICKT, aJITOPUTM, CXCMY



MNPOYUTAHHOTO MaATCpHiia, 4YTO IMO3BOJIACT 6BICTpee €ro IOHATHb, 3aIIOMHUTbD. He

PEKOMCHAYCTCA NOCITOBHO IICPCIIUCHIBATL TCKCT.
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No Kontponupyemoie Konpr 1 3Tambl popMUpOBaHUs KOMIIETCHITHIA O1neHOYHbIe CPECTBA -
H/H pasaciibl / TEMBI HANMCHOBAHUEC
IUCIUATIIAHBI Texymuit IIpomexxyTou
KOHTPOJIb Has
arrecrauus
1 Ucropus pazsutus | [IK-7 | 3naer TEOPETUYECKUE ocHOBHI | YO-2, Bomnpocsl
HpeHCTaBHeHHﬁ 0 BAKHEUIIINX TCXHOJIOTHYCCKUX u | TIP-2 K 3a4eTy
kietke. Kierounas MHKPOOMOTIOTHHECKIX TIPOLIECCOB 1 (xonTposs | Ne 1-10
reopus MX NPAKTHYECKOE NPUMEHEHHE IId | Nel),
MOJTYYCHUS WHTyCTPUAILHBIM
CII0CO00M LIEHHBIX POJIyKTOB 11pP-4
JKU3HEICITCIIbHOCTH
MUKPOOPTaHU3MOB; METO/IbI,
armapaTypHoOe odopmiieHre u
TEXHOJIOTHH MIPOM3BOJICTBA
CIIeIIUATTU3UPOBAHHBIX
OuornpenapaToB C HCHOJb30BaHUEM
MHKPOOHOJIOTHYECKOTO CUHTE3a,
Ouokarann3a, FeHHOW MHXXEHEPUU
YMeeT TpUMEHSITh COBPEMCHHBIE
Cucremaruka MPEACTABICHHUS 00 OCHOBaX YO-2, ITP-
MHKPOOPraHu3MOB OMOTEXHOJIOTHYECKUX MPOU3BOJICTB, 2
TeHHOW MH)KEHEPUH TIPH 0TOOpE U (xoHTpOITH
2 HCCIIEI0BAHUM MUKPOOPIaHH3MOB- nast Nel),
MPOYIIEHTOB [1P-4
Brnaneer meTonamu
OBOMIOLMS CaMOCTOATENIBHOTO MOUCKa U aHaimsa | YO-2, I1P-
uHpopMaLuu B 00J1aCTH 2
3 MHKPOGHOrO MHpa MIPOMBIIIJICHHOW MUKPOOHOJIOTHN U (KoHTpOIB
OMOTEXHOJIOTHH; METOIAMH TIOUCKA, Has Nel),
0TOOpa U KCCIIeIOBAHUS I1P-4
MUKPOOPTaHU3MOB
4 [uTockener [IK-7 | 3HaeT OCHOBBI MUKPOOHOM VO-1 Bomnpocsr
IPOKAPHOT OMOTEXHOJIOTHH, CEJICKITUU 1 K 3adery
TEHETHYECKOTO KOHCTPYHPOBAHHS Ne 11-20
MHUKPOOPTaHU3MOB; OCHOBHBIE
TpeOOBaHUS, TPEIBSIBISIEMBIC K
MHUKpPOOPTaHU3MaM — MPOAYIIEHTaM
YMeeT UCIoIb30BaTh 3HAHUS 00
Knerounas OCHOBaX MHKPOOHOI
mddepenmars OMOTEXHOJIOTHH, CEIEKITMOHHON
paboTHI AT perIeHus TpooeM B
MHUKPOOPraHU3MOB HapOJIHOM XO3SHCTBE
YO-2, T1P-
5 3HaeT OCHOBBI MUKPOOHOU 2
OMOTEXHOJIOTHH, CENEKIUH H (koHTpoTH
I€HETUYECKOTO KOHCTPYUPOBAHUS Hast Ne2),
MHUKPOOPTaHU3MOB; OCHOBHBIE
TpeOOBaHUS, MPEIbSIBISIEMBIE K
MHUKPOOPTaHU3MaM — IMPOIYIICHTaM
6 AnanTanum BrajgeeT COBpPEMEHHBIMU YO-2, I1P-
MHUKPOOPIraHM3MOB MPEJCTABICHUSMHU O METOJIaX TEHHOU 2




WHXCHEPUU, HAHOOMOTEXHOJIOTHUH, (KOHTpPOIB
MOJICKY/ISIPHOTO MOJEIMPOBAHUS A5 | Hast Ne2),
neseil OMOTEXHOIOrUU

MeTtonsl [IK-7 | Brageer coBpeMEHHBIMH YO-1
MNpeaACTaBICHUAMU O MCTOAAX TeHHOU BOHpOCBI
WH)XEHEPUH, HAHOOWOTEXHOJIOTHH, K 3a4eTy
aHanm3a MOJICKYJISIPHOTO MOJICIIUPOBAHMS JIJIS Ne 21-27

OTHUTOJOTrHYCCKOI0

1ee OMOTEXHOJIOTHHI
Pa3zmuoxeHue YO-2, I1P-

2
[pOKapHoT VMeeT NpUMEHSTh COBPEMEHHbIE
(KOHTpOIB

MPEJICTaBICHHS 00 OCHOBAX

Hast Ne3)
OMOTEXHOJIOTMYECKUX POU3BOJICTB,
TEHHOM MH)KEHEepUH IpU 0TO0pe U
UCCJIETOBAaHUH MUKPOOPTaHU3MOB-
MIPOYIIEHTOB

YMeeT NpUMEHSITh COBPEMEHHbIE
MpeJICTaBICHUs] 00 OCHOBAxX
OMOTEXHOJIOTMYECKUX IPOU3BOJICTB,
TeHHOW MHXKEHEPHH MPH 0TOOpE U
MCCJIENOBAaHUM MUKPOOPIaHU3MOB-
IPOJYIIEHTOB

YO-2
buormnenku

Bcee pas3aensl Pedepar

JTACIUTITHHBI 3auer

MeToanyeckue peKOMeHIAIUM, OTIPeIeISTI0IIHe MPOLeayPbl OlleHUBAHUSA
pPe3yJbTATOB OCBOEHUSN TUCHMILINHBI
OIIEHOYHBIE CPEJICTBA:

1. YcrHbli onpoc:

YO-1 — unauBuyanprHoe codeceoBaHre, B OCHOBHOM Ha DK3aMEHE;
Y O-2 — KOJUIOKBHYM — y4eOHOE 3aHATHE B BUJE KOJIJICKTUBHOTO
cobecenoBaHusl.

2. Ilucemennsie padotsl (I1P):

[TP-2 — nucbMeHHass KOHTPOJIbHAS padoTa;
[1P-4 — pedepar;

YcrHblii onpoc - HauboJsiee paclpOCTPaHEHHBIM METOJI KOHTPOJSI 3HAHUU
cTyneHToB. [Ipu ycTHOM ompoce yCTaHaBIMBAETCS HEMOCPEICTBEHHBINH KOHTAKT
MEXy TMpernoaaBaTelieM W CTYJEHTaMH, B MPOIECCE KOTOPOTO MPErojaBaTeib
MOJIy4aeT IIMPOKUE BO3ZMOXKHOCTH JIJISl OLICHKM KOJUYECTBA M KaYeCTBAa YCBOCHUS

CTyAeHTamMHu y4yeOHoro marepuana. OH sBiseTcs HauOoJiee pacHpOCTPAaHEHHOU U




anekBaTHOW (OpMOM KOHTPOJIS 3HAHUM  y4allMxcsi, BKIIOYaeT B  ceos
cobeceoBanue (TJIaBHBIM 00pa30M Ha 3K3aMEHE U 3a4€Te), KOJUIOKBUYM, JOKIa.

KDI/ITCDHI/I OILCHKH YCTHOI'O OTBCTA.

«5 GaIoB BBICTABIISIETCS CTYACHTY, €CJIM OH HA 00CYX/IaeMbI€ BOITPOCHI JaeT
MpaBUJIbHBIE OTBETHI, KOTOPbHIE OTIMYACTCS TIIYOMHOW M TMOJHOTOM PACKPBITHS
TEMBbI, yMEET JeNIaTh BBIBO/BI U 0000IIEHNUS, 1aBaTh apIryMEHTUPOBAHHBIE OTBETHI,
KOTOPBIE JIOTUYHBI U MOCIE0BATEIbHBI.

«4 Gaia» BBICTABIISIETCA CTYACHTY, €CIIM OH Ha 00CY>KJaeMbIe BOIIPOCHI JaeT
MPAaBUWIbHBIE OTBETHI, KOTOPHIC OTIUYACTCA TIyOMHOM M TOTHOTOM PACKPBHITHS
TE€Mbl, YMEET JIeJlaTh BBIBOJABI U OOOOIIECHUS, OJHAKO IOMYCKAeTCS OJIHY-IBE
OIIMOKU B OTBETAX.

«3 Oaia» BBICTABISIETCA CTYAEHTY, €CJIM OH Ha 00CYyK/1aeMbl€ BOIIPOCHI a€T
OTBETHI, KOTOPHIE HEJOCTATOYHO IOJHO €T0 PACKPBIBAIOT, OTCYTCTBYET JIOTHUYECKOE
MOCTPOEHUE OTBETA, TOMYCKAET HECKOJIBKO OLITUOOK.

«2 Ganya» BBICTABISETCS CTYAEHTY, €CIIM OH Ha 00CY>KJaeMbl€ BOIIPOCHI JAET
OTBETHI, KOTOPHIE MMOKA3bIBAIOT, YTO HE BJIAJAECET MATEPUAIIOM TEMBI, HE MOXKET JaTh
JlaBaTh apryMEHTUPOBAHHBIE OTBETHI, JOIMYCKAIOTCS CEphe3HbIE OIIUOKU B
COJIep’KaHHH OTBETA.

Ko/siokBUYM  sIBIIIeTCS  CPEICTBOM  KOHTPOJIE YCBOGHUS Y4eOHOTO
MaTepuana TeMbl, pa3jiella WM pa3lesioB AUCHUIUIMHBI, OPraHU30BAaHHOE KakK
ydyeOHOe 3aHsTHE B BHJIE cOoOeceOBaHMS TMPENojaaBaTelis C O00yJarolUUMUCH.

KDI/ITCDI/II/I OILICHKH OTBCTOB HA KOJJIOKBUYMC COOTBCTCTBYIOT KPUTCPHUAM «YCTHOT'O

orBeTay. OOBIYHO KOJUIOKBUYM MpPOBOAAT B ¢dopme Oecenbl, KOTOpas MOXKET
BKJIIOUATh CUTYyallMOHHBIE 3a/1a4n (case stady). B ciydae perienus cutyalimoHHbIX
3a/1a4 MOXKHO CTYJACHTaM MPEJIOKUTh pad0oTy UHAUBUAYAJIbHO. Y 1OOHO paboTaTh
¥ C MaJbIMU TPYIIaMu — He OoJiee 6-7 denmoBek (ecnu ydeOHast rpymnmna OoJbInas
HEOOXOMMO pa3/IeNIUTh €€ Ha MOArpymIbl). JJOCTOMHCTBOM KeHc-MeToa sBisieTcs
BO3MOXXHOCTH OIICHHUTb, CTIPABUTCS JIU CTYJICHT C TEMH 3aJ]a9aMi, KOTOpPhIE eMY eIlle
HE MPUXOJWIOCH PelIaTh B PEANbHBIX YCIOBUSX.

B PaMKax 3aHATHUA Keuc AOJDKCH p€IIaTh CIACAYIOIMHEC IMO3UIIUN:



OCBOEHHE HOBOM HH(POpMAIIH

OCBOEHHE METOOB cOOpa TaHHBIX

OCBOCHHE METOJIOB aHaJIN3a

yMeHHe paboTaTh C TEKCTOM

COOTHECEHHE TEOPETUYECKUX U TIPAKTUUECKUX 3HAHUM.

JIiist ycnienmHou padoThl C CUTYallMOHHBIMU 33/1a4aMU CTYJEHT JI0JKEH YMETh
OpPUEHTUPOBATHCS B HOBOU MPOOJIEMHOM CUTYallluH, BBISIBIISATH KIIFOUEBBIE BOIIPOCHI,
ONEpPaTUBHO PabOTaTh C TEKCTOBBLIMU MaTepHalaMH, aHATOMUYECKUMU aTjacamu,
MMETh HaBBIKM NOKCKa MH(opMmanuu B Internet. B cioyyae paboThl B Masioil rpymme
CTYJEHTY HEOOXOJMMO BJIAJE€Th HABBIKAMU YETKOW (QPOPMYIUPOBKH MBICIH,
apryMEHTaluy, YMEHUEM BBICIYLIaTh YY)KO€ MHEHUE, YMEHUEM NPHUXOAUTH K
o0111eMy pelIeHUIO.

JlabopaTopnasi pabGora sBIsSETCSd NPAKTUYECKONH (POpPMON  KOHTPOJIS
TEKYyIIEr0 YCBOCHHS MaTepuaja Mo OonblIOMY pas3aeny (Teme) IUCLUILIMHBL,
OLICHMBAET YCBOEHUE TEPMUHOB, OCHOBHBIX MOHSATHUNA, CIIOCOOHOCTH Ha MPaKTUKE
IPUMEHUTH TEOPETUUECKUE 3HAHMUSL.

Kpurepuun orieHku 1a00paTOPHON padOTHI:

«5 0ammoB» CTAaBHTCS 3a BBIMOJHEHHYIO B MOJHOM OOBeMe JIabOpaTOpHYIO
paboTy: B aibOOMe/TeTpaid B OTIIMYHOM KaueCTBE U MPABWIBHO C/I€JIaHbl PUCYHKH,
CXEMBI, OITUCaH X0 pa0OTHI, MOTYYCHHBIC JaHHBIC, X HHTEPIIPETAINS U CICTaHBI
pa3BepHyThie BBIBOJBI. CTYIEHT OTJIMYHO BJaJI€ET TEPMUHOJIOTHEH, MOKa3bIBaeT
rIyOOKO€ H CHCTEMaTHYECKOE 3HAHHWE BCETO MPOTPAMMHOTO Marepuaga |
CTPYKTYPBI KOHKPETHOT'O BOITPOCA.

«4 Oamnma» CTaBUTCS 3a BBIMIOJIHEHHYIO B TOJHOM OOBeME JIabOpaTOpHYIO
paboTy ¢ OTHETbHBIMH HEIO0YETaMH: B albOOME/TeTpaar B XOPOIIEeM KayecTBE W
MPaBUJIBLHO CJIENIaHbl PUCYHKH, CXEMBI, OMMCaH X0/ paOOThl, MOTYyYCHHBIC TaHHbIC,
WX UHTEPIIPETAIUS U CAeNIaHbl BEIBOABI. CTyICHT MOHUMAET TEPMUHOJIOTHIO, 3HAET
y3JI0BBIC MPOOJIEMBI IPOTPAMMBI 1 OCHOBHOT'O COJICpKaHUS JICKIIMOHHOTO Kypca.

«3 Oamna» CTaBUTCS 32 BBIMOJHEHHYIO B HETMOJHOM 00BbeMe JabopaTopHYIO

pa60Ty C OTACJIBbHBIMHM HEOOYCTAaMM. B aJIB6OM€/TeTpaI[I/I B 4aCTHUYHO OTpPa’XCHBbI



PUCYHKH, CXEMBI, ONMCAH X0 Pa0OThI, MOTyYEHHbIE JaHHBIC M YACTHYHO CJCTAHbI
BEIBOABL. CTyZeHT (hparMEHTapHO 3HAET TEPMHUHOJIOTHIO, TIOBEPXHOCTHBIC 3HAHUS
BOKHEUIIIUX Pa3/IeNIOB MPOrpaMMbl U COJIEPKaHUS JIEKIIMOHHOTO Kypca.

«2 Oaimay CTaBUTCS 3a HE BBIMIOJIHCHHYIO JTAOOpaTOpHYIO0 padoty, Jmbo 3a
paboTy ¢ cepbhe3HBIMU HEIOYETaMU: B aibOOME/TeTpaau HE MPABUIIBHO CHIEJaHBI
PUCYHKH, CXEMBbI, HE OIMCaH XOJi pabOThbl, MOJyYECHHbIC JaHHBIC, HE CJEJaHbl
BBIBOJIBI, CTYJICHT JIEMOHCTPHUPYET HE3HAHUE, TUOO OTPHIBOYHOE MPEICTABICHUE O
JTAaHHOM MpobJieMe B paMKax yueOHO-TIPOrpaMMHOTO MaTepuarna,

Kontposbnass padora sBIsETCS NHUCHbMEHHOW/JIEKTPOHHOU  (opMoit
KOHTpOJISl TEKYIIEro YCBOEHUsI MaTepuana Mo OoJblIoMYy pa3aeny (Teme)
JUCIUTUIMHBI, OIICHUBAET YCBOCHUE TEPMHUHOB, OCHOBHBIX MOHSTUH, CIOCOOHOCTH
pelaTh 3a1a4u.

Bonpocsl KOHTPOJILHOM padoThl Ne 1:
[IpencraBnenns o kietke B XVII-XIX Bekax
Knerounas teopus [lIBanna-Illneiinena
CoBpeMmeHHas KIETOYHAs TEOPHUs
KoH1menmuus kieToYHON dBOIOINHU
OTanyust IPOKapuoT OT 3YKAPHUOT

Oco0OEeHHOCTH CTPOCHHUS apXe

N o g bk DR

L-dbopmbl OakTepuii: 0coOeHHOCTH MOP(OIOrHH, KyJIbTypajdbHble CBOWCTBA,

buznonorus

©

YTo Takoe HEKYJIbTUBUPYEMOE COCTOSIHUE OAKTEPHUH.
9. MHHnyktopel miepexojla B HEKYJbTHUBUpPYEMOE cocTosiHue. WHIyKTOphI
pEBEPCHUU HEKYJIbTUBHUPYEMOTO COCTOSHUSI.
10. OcobGeHHOCTH ITUTOCKEIeTa OaKTepHit
Bonpocsl KOHTPOJILHOM padoThl Ne 2:
VYeTpoiicTBO U IPUHITUT pabOTHI CBETOBOT'O MUKPOCKOTIA.
N3yuenne MopdosIorudecKkrux 0COOEHHOCTENH MUKPOOPTaHU3MOB

MCTOI[BI IMPHUKN3HCHHOI'O U3YUCHHA MUKPOOPTaHU3MOB

A W

MCTO,Z[BI OKpalllnBaHUA MHUKPOOPIraHU3MOB IJIs1 MUKPOCKOIINH



Y CTpONCTBO 3JIEKTPOHHOTO MUKPOCKOIIA.
TexHuKa IpUTrOTOBIICHUS PENAPATOB JJIs JIEKTPOHHOW MUKPOCKOITHH.

YCTPOﬁCTBO JJFIOMUHCCICHTHOI'O MUKPOCKOIIA.

o N o O

HccnenoBanre BHUIOBOTO pa3zHOOOpasus COOOHIECTB MHUKPOOPIAaHU3MOB C
MOMOIIBIO (PITFOOPECIIEHTHBIX T€HETUYECKUX 30HI0B

9. VYcrpoiicTBO KOH(OKAIBHOTO MUKPOCKOIIA.

10. M3ydeHne MEXKIECTOYHBIX B3aUMOJICUCTBUI Y MUKPOOPTAHU3MOB, TIPOIIECCOB
dbopmupoBaHUs OMOIIIICHOK

Bonpocsl KOHTPOILHOM padoThl Ne 3:

1. I[IurMeHThl MUKPOOPTaHU3MOB, CBOMCTBA U (PYHKIIUU

2. baktepuoluHpl, aHTUOMOTHUKH

3. baktepuanbHbIC TOKCHHBI

4.  daxTopbl NATOTEHHOCTH MUKPOOPTaHU3MOB

5. Meraninope3ucTeHTHOCTh OaKTepuil, MEXaHM3MbI 3alUThl OT JIEUCTBHUS
TSDKEJIBIX METaJIOB

6. OcoOeHHOCTH KJIETOYHOTO JCJICHUS MPOKAPUOT

7. CrapeHue u CMEPTh KJIIETKH, arloNTo3

8. MeTtoasl u3yueHus OMOTUIEHKOOOpa30BaHus OaKTepuit

9. TlonsTHE «KBOPYM CEHCHUHT»

10. MexaHu3MBbI pErysigyun KOJUICKTUBHOI'O IMOBCACHNA MUKPOOPTaAHU3MOB

Kpurepun o1ieHKH KOHTPOJIbHOW PAOOTHI:

KoHTposibHbIE pabOThl OLIEHUBAIOTCA YHUCIOM NpPaBUIIbHBIX OTBETOB Ha 10
MPEJI0KEHHBIX BOIPOCOB.
5 6amnoB ctaButcs 3a 9-10 MpaBUIILHBIX OTBETOB,
4 6aia — 3a 7-8 npaBUIIBLHBIX OTBETOB,
3 Gauta — 3a 5-6 IpaBUWIIHHBIX OTBETOB,
2 Oamna — 3a 3-4 mpaBUJIHHBIX OTBETOB,
1 Gamn —3a 1-2 mpaBUJIbHBIX OTBETOB.
Kontponbubie paboThl MPOBOASATCS B Yachl, Kak OTBEJACHHbIE Ha

7abopaTOpHBIE 3aHATHUS, TAK U HA CAMOCTOATENbHYIO PadoTy.



TecTOBBIC 3a1aHUSA

Pubocomsl 370:

a) 3amac MUTaTeIbHBIX BEIICCTB

0) SBJISFOTCSI TPOU3BOIHBIMU ITUTOTIA3MATHIECKON MEMOpPaHbI
B) LIEHTPHI CUHTE3a OenKa

T) CIIyXaT JUIsl COXpPAHECHUS BUJa

1) COXPAHSIIOT KJIETKY OT HeOJIaronpusTHhIX BO3EHCTBUN

XKrytuku 6akTepuii BBISBISIOT METOIOM
a) [luns-Hunscena

0) I'pama

B) Jlepdnepa

r) Byppu-I'unca

1) MPOCTBIMHU METOIaMU OKPACKHU
YcnoBus o6pa3zoBaHus CIIOP:

a) HeOJIaronpusiTHAsI BHEIIHSS cpeia

0) Ipu NOMaJaHNuU B OPraHU3M YeJIOBEKA
B) IIPU BO3/ICHICTBUU CEPHON KUCIOTHI

T) IpU OOBEMHOM JIOCTYTIE KUCIOPOIa
1) 3aBUCUT OT MOP(HOJIOTUU OaKTepHit

JIOTIOTHUTETHPHBIMA CTPYKTYPHBIMU KOMIIOHCHTAMH Y OaKTEpUH SBIISIOTCS:
a) [lutornazma

0) Hykneorun

B) Kiterounas crenka

r) Criopsl

n) Llutonnasmarnueckas memOpana

HazoBuTte cTpyKTypHBIE KOMITOHEHTHI OaKTePUATHHOU KIICTKH:
a) AuddepennmpoBannoe sapo

0) duddy3Ho pacnonoxxeHHas siaepHas CyOCTaHIIUs

B) lllunoBuIHBINH OTPOCTOK

r) Kancun

Krnerounast crenka 6akTepwii

a) [IpouHas, ynpyras CTpyKkTypa

0) Cnuzucroe oOpazoBaHue

B) [Ipumaer GakrepusiM onpeneneHuyo Gopmy
r) CoCTOUT TOJILKO U3 OenKa

1) CriocoOCTBYyET COXpaHEHUIO BUA



L-dopmbl GakTepwii:

a) baktepuu, yTpaTuBiIie KJIETOUYHYIO CTEHKY, HO COXPaHHBIIHE CIOCOOHOCTH K
Pa3MHOXKEHHIO

0) I[IpoTomniacTsl

B) OKpyXeHBI IENTHIOTINKAHOM

r) ImMeroT HapyKHYI0 MeMOpaHy

n) bakTepuun, UMeroNIMe PETUIHYIO KICTOUHYIO CTCHKY

OxpammBanue 1o unb-Hunbceny npuMeHs 10T 11l BBISIBICHHUS:
a) Cnop

0) Kamcyn

B) 3€pEH BOJIIOTHHA

r) KucnoroycroitunBeix 6akrepuit

n) LluTonnazmarnueckoid MeMOpaHsbI

B kadecTBe 3aKIIIOUUTENBHOTO JTamna MPOMEXYTOUHOU (CeMecTpOBOM)
aTTeCTallly N0 JUCHUIUTNHE «[[UTONOrus MUKpOOPTraHU3MOBY, C OLIEHOYHBIM BECOM
B 50 % OT Bcero pevTuHra, NperyCMOTPEH 3a4eT.

[Ipy mpomMeXyTOYHON aTTECTAllud YCTAHOBJICHBI OLICHKH: Ha 3a4€Te —
«3aYTEHO» U «HE 3aYTEHOY.

OueHovHbIe CPpeACTBA JAJS POMEKYTOYHOM aTTeCTAlMU

Bomnpocsl k 3k3aMeny:
HcTropust pa3BUTHS IPEICTABICHUN O KIIETKE.
Knerounas teopus lIBanna-Inelinena. CoBpeMeHHas KJIE€TOYHAs TEOPHUSI.
Konnenius ki1eTo4Hoi 3BOMIOIUH. DBOJIOLUS MUKPOOHOTO METaboIu3Ma

OTnnymne npoKapuoT OT dYKAPHOT.

o~ WD e

Apxen. CXOACTBO ¢ dyOaKTEepUsIMHU U S3yKapUOTaMH, OTIMUUTEIbHBIC

OCOOEHHOCTH.

6. L-dopmbl OakTepuii: ocoOeHHOCTH MOpP(]OTIOTHUH, KyIbTypaibHble CBOWCTBA,
busnonorus.

7.  HexynbruBupyemoe coctosiuue 6akrepuil. UTHAyKTOpHI epexo/ia B
HEKYJIbTUBUPYEMOE COCTOSIHUE. IHIYKTOPBI PEBEPCUH HEKYJIBTUBUPYEMOTO
COCTOSIHHUSI.

8. CnopoobpazoBaHue: cTagauu o0Opa3oBaHMsl CIIOPbI, CTPOEHUE CIIOPBI, CBOICTBA

3peJIO ¥ MPOPACTAIOIIEN CIIOPBI, CTAIUH MPOPACTAHUS CITOPHI



9.

10.
11.
12.
13.
14.

15.
16.

17.

18.

19.
20.

21
22
23

24,
25.

26.
217,

[Moxostmuecst GopMbI (IIUCTHI, IK30CTOPBI, MUKCOCTIOPHI, AKHUHETHI).
[Turments OakTepuil u rpubOB: PYHKIINH, TPUMEPHI.

Knaccuduxanyuu aHTHOMOTUKOB.

bakrepronyHsl. TOKCHHBI.

[TaToreHHOCTB U BUPYJIEHTHOCTb. DAaKTOPBI MATOr€HHOCTH MUKPOOPTaHU3MOB.
Anresus. CyTb METOJUKH ONPEAEIICHUS aAT€3UBHOCTH MUKPOOPTaHU3MOB,
MOKa3aTelld PacyeToB.

MexaHn3Mbl METAIIIOPE3UCTEHTHOCTH OAaKTEpHil

BnusHMe TSKETbIX METANIOB HA U3MEHEHHE OMOJIOTMYECKUX CBOMCTB U
YIBTPACTPYKTYpPhI OaKTepuid

[Tonsitue 6uonnenku. Ctaauu oOpazoBaHus OMOIUIEHKH. MaTpuKC
OMOIJIEHKU U €r0 (PYHKIIHH.

[ToHsiTHE KBOpYMa MUKPOOPTaHU3MOB. MeXaHU3MbI MEKKIETOYHOM
KOMMYHUKAIIUM MUKPOOPTaHU3MOB.

[{uToCKENEeT MPOKAPUOT

JleneHue NpoKapuoOTUYECKOUN KIETKH. ANIONTO3.

. YCTpoicTBO U MPUHIUIT pabOThI CBETOBOIO MUKPOCKOIIA
. I3ydyenune MopdoIornyeckux 0CoOEHHOCTEH MUKPOOPTaHU3MOB

. YCTpOHCTBO 3IEKTPOHHOTO MUKpOCKONa. TeXHHKa MPUTrOTOBJIEHUS ITPENapaToB

JUISL JIEKTPOHHOM MUKPOCKOTINH

YCTpOUCTBO JIFOMUHECLHEHTHOTO MUKPOCKOIIA

HccnenoBanrie BHUAOBOTO pa3zHOOOpa3us COOOUIECTB MHUKPOOPIaHU3MOB C
MTOMOIIBIO (PITFOOPECIIEHTHBIX TEHETUYECKUX 30H]I0B

YerpoiicTBO KOH(POKAITBHOTO MHUKPOCKOTIA.

N3yueHne MEKKIETOYHBIX B3aUMOJIEMCTBUN Y MUKPOOPTraHU3MOB, MPOLIECCOB
dbopMHUpOBaHUS, CTPYKTYpbl MHUKPOOHBIX MATOB, IUIEHOK U KOJIOHUH,
CTPYKTYPHO- ()YHKITMOHAIPHOW OpPTaHU3AIlMd MHUKPOOPTAaHU3MOB €X Situ U in

situ .



Kputepuu BLICTABJICHMS OIICHKHM HA DK3aMEHE

«5 6aIoBy BBICTABISIETCS CTYACHTY, €CJIM OH Ha 00CYK1aeMbIe BOTIPOCHI JAET
MPaBUWIbHBIC OTBETHI, KOTOPHIC OTIUYACTCS TIyOMHOM M TOTHOTOM PACKPBITHS
TE€MBbI, YMEET JielaTh BBIBOABI U 0000IIEHMS, JaBaTh apIyMEHTUPOBAHHBIC OTBETHI,
KOTOPBIE JIOTUYHBI U MOCIIEI0BATEIIbHBI.

«4 Gainnay» BBICTABISIETCS CTYJICHTY, €CJIM OH Ha 00CY’K/1aeMbIe BOIIPOCHI 1a€T
MPAaBUWIbHBIE OTBETHI, KOTOPHIC OTIUYACTCA TITyOMHOW M TOTHOTOM PACKPBITHUS
TeMBbl, yMeeT JieJlaThb BBIBOJABI U OOOOIIECHHS, OJHAKO JOMYCKAeTCs OJIHY-IIBE
OIIMOKH B OTBETAX.

«3 Oainnay» BBICTABIISIETCS CTYJICHTY, €CJIM OH Ha 00CY’K/1aeMbI€ BOIIPOCHI 1a€T
OTBETBI, KOTOPHIE HEAOCTATOYHO MOJHO €TI0 PACKPBHIBAIOT, OTCYTCTBYET JIOTUUECKOE
MOCTPOCHHUE OTBETA, JOMYCKAET HECKOJIBKO OIIHUOOK.

«2 Gainay BBICTABISICTCS CTYJICHTY, €CJIM OH Ha 00CY’K/1aeMbI€ BOIIPOCHI J1aeT
OTBETHI, KOTOPHIEC MOKA3bIBAIOT, YTO HE BJIAJEET MAaTEPHUAJIOM TEMBbI, HE MOXKET JAaTh
JlaBaTh apryMEHTUPOBAHHBIE OTBETHI, JOIMYCKAIOTCS CEphe3HbIE€ OIIUOKU B

coAep>KaHUM OTBETA.
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