CUCTEMA MEHEJ[DKMEHTA KAYECTBA
VnpaBneHue 10KyMEHTUPOBaHHOH HHpopMarmei 7.5.3
Konrexkcr opranmsammuu 4. O6ecnieuenne 7. (Ilepconan 7.1.2)

MunucrepcTBo
HayKu W BbICIIEro o6pasosanus PO Brasenen nporecca 7.5.3: Otzen 10KyMeHT0o060poTa Crpanuna 1 u3 44
®Ir'bOY BO «COI'Y» Bun noxymenra: IlonoxkeHue 1o AesTeIbHOCTH

Honoxenue o paspaborke u peanusannu OIOIT COT'Y

Munucmepcmeo nayku u evicuieco obpazosanusi Poccutickou ®edepayuu
Dedepanvroe 2ocyoapcmeenHoe 6100icemHoe 00Paz08amenbHoe YupercOeHue 8blCuLeco
oopaszosanus « Cesepo-OcemuncKuil 20Cy0apCmeeHHblll YHUGepCumem
umenu Kocma Jlesanosuua Xemazyposa»

YTBEPXIAIO
IIpopektop o YP

A.M. JlurypoBa
«_» 20 T

PABOYAA ITPOI'PAMMA JUCHUIIVINHBI

«Mukpoouonozus (Ilpakmuxkymsl u cemunapot)»
Hanpasnenue noarorosku 06.03.01 buosorus

[Tpoduns «broskomorus»

Kpanmudukanms (cTeneHp) BITYCKHUKA OaKaiaBp

Bmangukaskas 2019



CUCTEMA MEHEJ[DKMEHTA KAYECTBA
VnpaBneHue 10KyMEHTUPOBaHHOH HHpopMarmei 7.5.3
Konrexkcr opranmsammuu 4. O6ecnieuenne 7. (Ilepconan 7.1.2)

MunucrepcTBo
HayKu W BbICIIEro o6pasosanus PO Brasenen nporecca 7.5.3: Otzen 10KyMeHT0o060poTa Crpannna 2 u3 44
®Ir'bOY BO «COI'Y» Bun noxymenra: IlonoxkeHue 1o AesTeIbHOCTH

Honoxenue o paspaborke u peanusanuu OIOIT COT'Y

Pabouas mporpamMa cocTtaBieHa B CcOOTBeTcTBUM ¢ DenepalibHbIM TOCYAapCTBEHHBIM
oOpasoBarenbHBIM cTaHmapToM 10 HampaieHuto 06.03.01__buonorus IIpoduns "buoskomorus",
YTBEpP)KJICHHBIM MpHKa3oM MuHUCTepcTBa 00pa3oBanus U Hayku Poccuiickoit ®epepauuu ot Ne 944 ot
07.08.2014 y4eOHBIM TUJIAHOM TOATOTOBKM OakanaBpoB 1o Hampasienuto  06.03.01 buonorwus,
yTBep)kJIeHHBIM y4eHbIM coBeToM DPI'BOY BO «CeBepo-OceTHHCKMI TOCyIapCTBEHHbIA YHUBEPCUTET

uM. K.JI. Xeraryposa» ot 28. 05. 2019 r., mporokox Ne 10
CocraBuTenb: K. C.-X. H., founeHt Hwukkonosa b.C.
Pabouast mporpamma oOCyXJieHa | COTJlacOBaHa Ha 3acellaHhH Kadeapbl aHATOMHUH, (PU3HOIOTUN

u 6oranuku (mpotokoa Nel3 ot 26.06.19)

3aBenyronuii kKageapoit lNanmoesa B.C.

Ono6peno coBeToM (hakyapTeTa XUMUU, OMOJIOTUN U OMOTEXHOJIOTUN
(mpotokon Ne 12 ot 01.07.2019r. )

[Ipencenarens coBeta dakyiabTeTa AraeBa @.A.




HayKH U BBICIIEro oopasoBanusi PO
OI'BOY BO «COI'Y»

CUCTEMA MEHEJ[DKMEHTA KAYECTBA
VnpaBneHue 10KyMEHTUPOBaHHOH HHpopMarmei 7.5.3
Konrexkcr opranmsammuu 4. O6ecnieuenne 7. (Ilepconan 7.1.2)

MunucrepcTBo

Buragener mporecca 7.5.3: Otaen 10KyMeHTO000poTa
Bun noxymenra: IlonoxeHue no JesTeILHOCTU
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1. Crpykrypa u 001Iasi TPYA0EMKOCTb M CIHILITHHBI

OO0mias TpyA0eMKOCTh JUCIUIUIMHBI 4 3a4€THBIC €MHUIIBI, B aKaJeMHUYEeCKUX dacax 144 daca,

Crpanuia 3 u3 44

Ounas popma 00ydeHUS

Kypc 3
Cemectp 6
Jlexuun 34
[IpakTrueckue (cCeMHUHAPCKUE) 3aHATHS 16
JlaGopaTopHbIe 3aHATHS 16+16
Koncynbranun -
WToro ayaAuTOpHBIX 3aHATHIA 66
CamocrosTenbHas paboTa 33
Kypcosas pabota -
dopmMa KOHTPOJIS 45
DK3aMeH +
3auer -
OO0111€€ KOJIMYECTBO YaCcOB 144

2. Uean ocBoeHMs TUCHHUIIUHBI

[enbto nucuuInHbl « MukpoOuosnorus (IpakTUKYMbl U CEMUHAPHI)» SBIISETCS

-pa3BUTHE Yy CTYAEHTOB JIMYHOCTHBIX KadecTB, a Takke (HOpMUPOBaAHHE KOMIETCHIMHA B
coorBercTBUM ¢ TpeboBaHusMu PI'OC BO no nanHoMy HampasieHuio noarotoBku 06.03.01 buosnorus
npoduins «buoskonoru»,

-popMHUpOBaHUE y CTYJEHTOB COBPEMEHHBIX MPEACTABICHUI 00 YpOBHE HAayUHBIX JIOCTHXKEHUI B
o0xacTd MHUKPOOHOIIOTHH,

-U3y4eHue  MOp(QOJIOTHUECKUX, (PU3MOIOTHYECKUX, OHOXMMHMYECKHMX H  SKOJOTMYECKHX
0COOEHHOCTEN MUKPOOPIaHU3MOB;

-CHCTEMaTHYECKOI0 MOJIOKEHNUSI MUKPOOPIaHU3MOB;

-BO3MOKHOCTH HCIIOJIb30BAaHHsI MUKPOOPTaHU3MOB B PA3JIMYHBIX OMOTEXHOJOTHSX, B MEIUIMHE,
BETEPUHAPHOW MEAMIIMHE, B OXpaHE OKPYKAIOWIEH Cpeabl, Ul YIy4dLIEHUs IUIOJOPOAMs IOYB U

MOBBILIECHHS YPOKAWNHOCTH CEIBCKOXO3SIMCTBEHHBIX KYJIBTYP.
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3. Mecto mucuuminabl «MUKpoOH010THA (IPAKTUKYMBI H ceMUHAPBI)» B cTpykType OIIOII
NMOATrOTOBKM 0aKaJIaBPOB.
Juctunnuna «MukpoOuosorus (mpakTukyMbl 1 cemuHapsl)» b1.5.13.01 BxoauT B LMK TUCUUILIAH
b1.b.13 nHayku o 6uopaznoobOpa3uu 6a30Boi 4acTH MPOoEeCCHOHATHFHOTO UKIIA padoyero yaeOHOTro
IJIaHa ¥ TpeIHa3Ha4YeH JUIs CTyAeHTOB 3 Kypca o Hanpasieruto 06.03.01 buonorus npodwuiib
buoskonorus, 6akanaBpuar.

JucuuriauHa UMeeT MpPEeIUIECTBYIOUIME JOTUYECKHE U COACPKATEIbHO-METOIUYECKUE CBS3U CO
CIIEYIOIIMMHU TUCIUTUIMHAMU YY€0HOTO TUTaHA: OMOXHMMUS, TEHETUKa, 00Ias SKOJIOTHs, MOJCKYIIpHas
OHOJIOTHS, SKOJIOTHS

Jns wusydenus yueOHoU aucuurauHbl (Y/]) HeoOXoauMbl 3HAHMS, YMEHUS U KOMIIETEHIIUH,
MOJTy9YEeHHBIC 00YJAIOIIUMHUCS B OaKajgaBpuare B Pe3yJbTaTe OCBOCHHUS IUCIUTUIHH: OMOXUMUS, TEHETHKA,
o01I1ast 9KOJIOTHSI, MOJICKYJISIPHAST OMOJIOTHSI, IKOJIOTHS

[IpenogaBanne  kypca«  MukpoOuonorus  ([IpakTukymbpl ¥ CEeMHHAphl)»  HMEET
npodeccuoHalbHYI0 HAMpaBIEHHOCTh W IMOCTPOCHO C Y4YeToM 3ajad oOO0y4YyeHHUs, BOCIUTAHUS
00yJarommxcs.

[Tpuctynas k uzydenuto kypca « MukpoOnoorus (IpakTUKyMbl 1 CEMHHAPBI)» CTYACHTHI JIOJDKHBI
BJIQ/IETh OIPE/ICICHHBIMU OMOJIIOTUYECKUMH 3HAHUAMU B 00BEME CpelHEel IIKOJIbI, MOJIyYeHHBIE B XOJIe
U3Y4YEHHUS KYpCOB OHMOJOTHMHU OO0IIe00pa3oBaTeNbHON INKONBI, a TaKKe HEOOXOTUMBIMHU 3HAHUSMU,
YMEHHSMH U KOMIICTCHIIUSIMH, TIOJTYICHHBIMU OOYUYalONUMUCS B OaKajaBpuare B pe3y/bTaTe U3ydeHUs
CIENYIOIUX JUCIHUIUIMH: 00Imas Ouojorus, OMOXUMHMs, TEHETHKa, OOIIas KOJIOTHS, MOJIEKYJspHas
OMOJIOTHS, SKOIOTHS

Jns ocBoeHusl yueOHON AMCUUIUIMHBI «MHKpOOHONIOTUS (TPAaKTUKYMbl M CEMHHApPHI)» CTYACHT
JOJIKeH

3HATH!

- OCHOBBI CTPOEHHSI KJICTKH U ¢ opranouoB u ux ¢pyHkimu (OK-7);

- OCHOBBI dKOJI0rnYeckux 3Hanui (OITK-2);

- OMOXMMHUYECKHI COCTAaB KJIETOK: CTPOCHHE OEIKOB, )upoB U yriesoaos (OITK-6);

- ctpoenne JIHK u PHK (OITK-4);

BJIa/I€Th:

- TeXHUKOI MuKpockonupoBanus (OK-7);

- TEXHUKOM mpurorosieHust Mukporpenaparos (OITK-5);

- HaBBIKAMH HCIIOJIb30BaHUs HHTEpHET — pecypcoB (OITK-9).

- buonoruyeckoit Tepmunosiorueii (OIMK-4);

yMeTb:
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- paborath ¢ 1aboparopHbiM 0bopymoBanueM (OK-7).

4. TpeOoBaHus K pe3yJbTAaTaM 0CBOEHHUS THCIMIIIHHBI

[Tponecc n3yyeHHst JUCUUIUTMHBIC MUKpOOHOIOTHS (IPaKTUKYMBI M CEMHHAPHI)» HalpaBiIeH Ha
dhopmupoBanue crnenyronmx komnerenuii: OK-7; OIIK-3; OIIK-5; OIIK-14; I[TK-6

JomkeH obiagaTh CIeIyOMUMA 00IMEeKyIbTypHbIMA KoMmreTeHIusIMHU (OK):

-CIIOCOOHOCTBIO K caMOOpraHu3anuu u camoobpaszosanuio (OK-7).

BrimyckHUK J0KeH 001a1aTh cienyommuMu odmenpodeccuonanbabiMu kommeTeHusmu (OIK):

-CIIOCOOHOCTBIO NMOHUMATh 0a30BbIe MPEJCTABICHUS O Pa3HOOOpa3uu OUOIOTMYECKUX OOBEKTOB,
3HaueHue Ouopa3zHooOpa3us g YCTOHYMBOCTH OuOChepbl, CIOCOOHOCTHIO HCIONB30BATh METOJbI
HaOJIOACHNS, ONTMCAHUS, UICHTH(PHUKAINHN, KIaCCUPUKAINH, KYIbTUBUPOBAHHUS OMOJOTHUECKUX O0BEKTOB
(OIIK-3);

-CIIOCOOHOCTBIO TPUMEHSTh 3HAHUWE TMPHUHIUIOB KJIETOYHOW OpraHu3alud OHUOJIOTHYECKUX
O0BEKTOB, OMOPU3NYECKUX U OHOXMMHUYECKUX OCHOB, MEMOpPAHHBIX MPOLECCOB M MOJEKYISIPHBIX
MeXxaHu3MOB kusHeaestensHoctu (OITK-5);

-CIIOCOOHOCTBI0O W TOTOBHOCTBIO BECTH JAHMCKYCCHIO IO COLMAJbHO-3HAYUMBIM IpoOiemMam
ouonoruu u skojoruu (OITK-14).

BeimyckHUK, OCBOMBIIMK Mporpammy OakanaBpuaTa, JIOJDKEH 00saaath NpodeccHoHaNIbHBIMU
komnereHmsmMu  (I1IK), coorBercTByrommMu BHy MpoeccHOHANbHON JeATENbHOCTH, Ha KOTOPBII
OpUEHTHpPOBaHa Mporpamma OakajgaBpHara:

-CIIOCOOHOCTBIO TIPUMEHSATh Ha MpPaKTHKE METOAbl yIpaBlieHUs B cdepe OHOIOTMYECKUX U
OMOMETUIIMHCKUX IPOU3BOJICTB, MOHUTOPHHIAa M OXpaHbl HMPUPOIHON Cpeibl, MPUPOJOIOIb30BaAHUS,
BOCCTAaHOBJICHHUS 1 0XpaHbl Onopecypcos (I1K-6).

B pesynbTare 0OCBOCHUS AUCIUTUINHBI CTYICHT J0JIKEeH:

3HATh:

-rpaBuiia paboThl B MUKPOOHOJIOIMYECKOH J1abOpaToOpuu M TEXHUKY O€30MacHCTU Ipu padoTe C
mukpoopranuzmamu (OK-7);

- METOIbl MUKPOCKOITHH, UCTIOJIb3yeMble B MuKpoOnomoruu (OITK-3);

-IIPUHIIMITBI KJIacCH(PUKAIH MUKpOOOB, OnHapHyto HomeHKiatypy (OI1K-5);

-OCOOCHHOCTH  YJIBTPACTPYKTYphl ~KIJIETOK OakTepuil, TIpuOOB, BBINOJHSAEMbIE (DYHKIHH,
xumuueckuii coctas (OITK-14);

-0COOCHHOCTH ()M3MOJIOTHM MHKpPOOOB: THTAHHE, JbIXaHHE, Pa3MHOXEHHUE, (pepMEeHTaTHBHYIO
aktuBHOCTH ([TK-6);

-KJ'IaCCI/I(I)I/IKaI_II/IIO MMUTATCIIBHBIX CPEA, MCTOABI KYJIbTUBUPOBAHUSA MI/IKp06OB,
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METO/IbI BBIACICHHS YHCTHIX KYJIBTYp a3pOOHBIX U aHadpoOHbIX Oakrepwmii (OIIK-5);

-coctaB MUKPOGIIOpHI opranu3ma u ee 3uadenue (OK-7);

-CAaHUTAPHO - MOKa3aTeJIbHbIE MHUKPOOPTaHU3MBI IOYBBI, BOJBI, BO3AyXa W WX 3HAUYCHHUE IS
OLICHKU CAHUTAPHOTO COCTOSIHUS OKpYy»katorei cpeabl (OITK-3);

-NeCTBUE HA MHKPOOOB XUMHUYECKMX U (u3nueckux (HaKTOpOB: TOHATHE «ACEITUKAY,
«aHTHUCETITUKA», METO Il Ae3uHpexin U ctepunuzanud (OK-7);

-FeHETHKY MUKPOOPTaHU3MOB, HACJICICTBEHHOCTh M M3MEHUUBOCTh MUKpoopranu3mos (OITK-3);

-MUKpPO(IIOpY OKpYXaromeil cpeasl U pojib MHUKPOOPTaHW3MOB B KpPYrOBOPOTE BEIIECTB B
npupoje (OITK-5);

-miporiecchl Oposkerus (OITK-14);

-poCT U pazMHOXKeHHe MuKpoopranu3mos ([1K-6);

- MUKpO(]IIOpY OKpYKaIOIIeH Cpeslbl, POJIb MUKPOOPTAaHU3MOB B KPYTOBOPOTE BEUIECTB B MPHPOJIE
(OK-7);

-00 HCIMOJB30BAHUM MHUKPOOPTaHHW3MOB B IPOMBIIIJICHHOM, CEIbCKOM XO3SIMCTBE, MEAMIIMHE,
nuieBbix npousBoacts (OITK-5);

-ACTOPHIO PA3BUTHSI MHKPOOHOJIOTHH, BUpYcoioruu, ummyHosoruu (ITK-6);

-0COOEHHOCTU PACIPOCTPAHEHUS MUKPOOPTaHU3MOB B PA3IMYHBIX Cpegax oOWUTaHUS, UX POIb B
HKOCHUCTEMAX U bruocdepe B 1eIOM, UCIOIB3YET ATH 3HAHUS B JIMKBUAALMH MOCIEACTBUNA aHTPOIIOT€HHBIX
3arpsisHeHU# okpyskaromeit cpeasl (OITK-14);

yMeThb:

-IPOBOJIUTH 3a00p MaTepuana JUisi OaKTEepUOJOTHYECKUX HCCIIECAOBAaHUM, W3 TOYBBI, BOJHI,
CTOYHBIX BOJI, MUIIEBBIX poaykToB (ITK-6);

-BBIJICNIATh U HICHTU(PHUIIMPOBATH YUCThIC KyIbTyphl OakTepuit (OK-7);

-OmpeeNATh OaKTepHUHU TPYIIbI KulllewHoH nanodku B Boje (OI1K-3);

-OTpeeNATh MUKpOoOHOE uuciio unctoit Boasl (OITK-14,ITK-6);

-OTpeIeNATh YYBCTBUTEILHOCTD OakTepuii k anTnOonoTnkam (I1K-6);

BJIA/IeTh:

-TeXHUKOUW MPHUTOTOBJICHUS Ma3KkoB-mipenapaToB (OK-7);

-TEXHUKOH OKpalIuBaHUs MUKPOIPENIapaToB MPOCTHIMU U CIIOKHBIMU MeToaamu ([TK-6);

-BBINOJTHEHNEM Pa0oTHI B acentuaeckux ycnopusix (OI1K-14);

-TEXHUKOH MHKPOCKOIIMPOBAHKS C WCIOJB30BAaHHEM HWMMEpPCHOHHOW CHUCTEMBl MHKPOCKOIA
(OIIK-5);

-TeXHUKOH IoceBa MaTepuaia Ha nutarensHbie cpeabl (OI1K-3);

-TE€XHOJIOTHEH npurotoByieHus nurateabHbiX cpen (OITK-14, [TIK-6);
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-MEeTOJaMH ITOJyUYCHHSI, KyJIbTHBUPOBAHMS U MCITOIb30BaHuss Mukpoopranusmos (OK-7, OIIK-3);

-OCHOBaMH T€OpPHUH U IpakTuku onorexuonoruu (OK-7,0I1K-3).
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5. Copep:xkanue U y4eOHO-MeTOAMYECKAsA KapTa IUCHUILIUHBI « MukpooOuoJorust (IlpakTukymbl 1 ceMHHapbI)»

Hom HaumenoBanue rem Ilepeyenn
CamocroniTesibHasi padoTa ®opmbI KoauuectBo Jlutepa
ep (Bompocos), 3aHATHs KOMIIeTeH
CTY/IeHTOB KOHTPOJIA 0ajj10B Typa
Hejle U3y4aeMbIX M0 JAHHOMH i
JIH AUCHUILINHE np |1ab Copnepxanue Yacel min max
1 Tema: BBeneHue B Pa3BuTHE IIpeICTaBICHUN O Koncnekr OK-7, [1-3]
Mukpoounosoruro. Ipeamer MpupoJie HHOEKITNOHHBIX O6cyxnenu OIIK-3,
H 321244 MUKPOOHOJIOTHH. 3a00JIEBAHUIA. € B Xone OIIK-5,
Hcropuueckuii ouepk Hay4nas nesarenbHOCTD 2 YCTHOTO OIIK-14,
BO3HMKHOBEHUS U PA3BUTH UL.ITacTepa. ompoca  Ha [1K-6
2 0 3
HaTpaBlIeHUN MPAKTHIECK
MUKpPOOHOJIOTUH OM 3aHSITHH
Brimonnenu
€ TECTOBBIX
3aJlaHUN
2 Tema: CucremaTnka Knaccudukanus Koncmekr OK-7, [1-3]
MHUKPOOPTraHU3MOB. MHUKPOCKOITMYECKUX TPHOOB. OO6cyxnenu OIIK-3,
[TpuHIHIBI KITaCCUPUKAIAA H 2 2 e B xome |0 3 OIIK-5,
HOMEHKJIATYPbI YCTHOTO OI1K-14,
MUKpPOOpPraHu3MoB. [lymkun ormpoca  Ha [1K-6
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B pYyCCKOH

KPHUTHUKE.

¢dunocodckoit

MIPAKTUIECK
0l1-13m
3aHATUH
Brmonnenun
€ TCECTOBBIX
3aJaHui
Py6exnoe
TECTUPOBAH

5 (5

3 Tema:

Mopdosorus

MHKPOOPTaHNU3MOB

Mopdonoruueckue u
(bH3HOJIOrMYECKHE
0COOEHHOCTH aKTH-
HOMHUIICTOB U IIJICCHCBBIX

rpuboB

Koncmekr
O6cyxnenu
€ B XO0lIe
YCTHOTO

ompoca  Ha
MPaKTUYECK
OM 3aHSITUH
Brmonaern
€ TECTOBBIX

3a/aHu(

OK-7,
OIIK-3,
OIIK-5,
OIIK-14,
I1K-6

[1-3]

4 Tema:

duszuoaorusa

MHMKPOOPTraHU3MOB.

OO611ast XapaKTeprucTUKa

PDHEPITCTUYCCKUX MIPOLCCCOB

Koncrnekr

O6cyxnenu

OK-7,
OIIK-3,

[1-3]
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Crpanwnna 10 u3 44

YaeTpacTpykTypa u y IPOKApUOT € B XoJue OIIK-5,
XUMHYECKHH COCTaB BEIICCTB, YCTHOTO OIIK-14,
BXOISIINX B COCTaB ompoca  Ha [1K-6
YIBTPACTPYKTYP u PaKTHYECK
U TOIIA3MBI OM 3aHSITHH
MHUKPOOPTaHU3MOB BeimonHaenun

€ TECTOBBIX

3aaHUuN

PyGexnoe

TECTUPOBaH

ue
Tema: Du3noJorus KynbTuBupoBanue 0akrepuii |2 Koncnekr OK-7, [1-3]
MHKPOOPraHu3MOB. B IIPOMBIIIJIEHHBIX O6cyxnenu OIIK-3,
[Tutanue (aBTOoTpOodHOE U YCIIOBUSIX. € B Xoue OIIK-5,
reTepoTpopHOe) M JbIXaHHE YCTHOTO OIIK-14,
(adpobHOE ™  aHadpOOHOE) ompoca  Ha [1K-6

MHUKpPOOPTaHHU3MOB.

MPaKTUYECK
OM 3aHATHH
Brmonaenu
€ TECTOBBIX
3aJaHuN

Pybexnoe

10



CUCTEMA MEHEJ[DKMEHTA KAYECTBA
VYnpasnenue 10KyMEHTHPOBaHHON nHbopMmarmeit 7.5.3

Kontekct opranmsarmu 4. O6ecneuenue 7. (Ilepconan 7.1.2)
MuHUCTEPCTBO

HayKH 1 BBICIIEro obpasoBanus PO Bunazenen npouecca 7.5.3: OTaen 10KyMeHT0060poTa Crpanuna 11 u3 44

@I'bOY BO «COI'Y» Bupn mokymenra: TlonoxeHune 1o IesTeTbHOCTH

Tosoxxenue o paspabdorke u peanuzaimu OIOIT COT'Y

TECTUPOBaH
ue
6 Tema: IpeBpainenue M3yueHue mporeccoB Koncnekr OK-7, [1-3]
coeIMHeHMit yriepoaa MOJIOYHO —KHCJIOTO, Ob6cyxaenu OIIK-3,
MHMKPOOPraHu3MaMu B CIIMPTOBOTO, MACIISTHHO — € B Xxoue OIIK-5,
aHa’pPOOHBIX YCJIOBHAX. KHCJIOTO, IIPOITMOHOBO — YCTHOTO OIIK-14,
[Iporiecchl OpOXEHHUS H HX KHCJIOTO, YKCYCHO — KHCIIOTO ormpoca  Ha [1K-6
BO30Y/IUTEIIH. OpOXKEHHS NPaKTUYECK
2 2 OM 3aHATHH
Brinosnnenn
€ TEeCTOBBIX
3aaHuN
Pybexnoe
TECTUPOBaH
ue
7 Tema: IIpeBpanieHus OO6cyxneHu OK-7, [1-3]
coeTUHEHUH a30Ta, € B XoIe OI1K-3,
docdopa, cepbi YCTHOTO OIIK-5,
MHKPOOPraHu3MaMHu 2 2 ornpoca  Ha OIIK-14,
MIPaKTUYECK I1K-6

OM 3aHsATHU

Brinmonaesu

11



CUCTEMA MEHEJ[DKMEHTA KAYECTBA
VYnpasnenue 10KyMEHTHPOBaHHON nHbopMmarmeit 7.5.3
Kontekct opranmsarmu 4. O6ecneuenue 7. (Ilepconan 7.1.2)

MuHUCTEPCTBO
HayKH U BbIcuiero oopaszosanus PO
OI'BOY BO «COI'Y»

Bunapener nporiecca 7.5.3: Otnen 1oKyMeHT0000pOTa
Bun nokymenra: IlomoxeHne o qesTeIbHOCTH

Tosoxxenue o paspabdorke u peanuzaimu OIOIT COT'Y

Crpanuna 12 u3 44

€ TEeCTOBBIX
3a1aHUI
Py6exnoe
TECTUPOBAH
ue
8 Tema: Poct u pa3MHO:KeHHe CocTtaBiieHHE KPUBBIX POCTa Ob6cyxaenn OK-7, [1-3]
MHUKPOOPraHU3MOB 1 Pa3sMHOXEHHUS € B Xoue OIIK-3,
MHKPOOPTaHU3MOB YCTHOT'O OIIK-5,
ompoca  Ha OIIK-14,
IPAKTHYECK [1K-6
OM 3aHSITHH
Brinosnenu
€ TEeCTOBBIX
3a1aHUI
PyGexHoe
TECTHUPOBAH
ne
9 Tema: I'eneTnka M3ydeHne reHeTHIeCKOro Ob6cyxaenn OK-7, [1-3]
MHKPOOPraHU3MOB MaTepuasna y IpOKapHuOTHBIX € B X0JI¢ OIIK-3,
OpPraHu3MOB. YCTHOTO OIIK-5,

ompoca Ha OIIK-14,
MIPaKTUYECK [1K-6

12



CUCTEMA MEHEJ[DKMEHTA KAYECTBA
VYnpasnenue 10KyMEHTHPOBaHHON nHbopMmarmeit 7.5.3
Kontekct opranmsarmu 4. O6ecneuenue 7. (Ilepconan 7.1.2)

MuHUCTEPCTBO
HayKH 1 BBICIIEro obpasoBanus PO Bunazenen npouecca 7.5.3: OTaen 10KyMeHT0060poTa Crpannna 13 u3 44
®I'BOY BO «COI'Y» Bun nokymenTa: IlonoxeHue 1o AesSTeNbHOCTH

Tosoxxenue o paspabdorke u peanuzaimu OIOIT COT'Y

OM 3aHSITHH
Brinosnenun
€ TECTOBBIX
3aJaHUuN
PyGexnoe
TECTUPOBAH
ue
Tekymasi pabora cCTyJ1€HTOB 25
1-s1 pyOe:xHas aTTecTalHA 25
(koMEbHOTEPHOE
TeCTHPOBaHME)

10 Tema: [eiicTBue M3yuenue necTBus OO0cyxaeHn 3 OK-7, [1-3]
(pu3uyecKuX, XHMHYECKHX U (bU3MYECKUX, XUMUYECKHUX U € B X0JIe OIIK-3,
ouosioruvyecknx pakTopon OMOJIOTMYECKUX (PaKTOPOB HA YCTHOTO OIIK-5,

HA MUKPOOPIraHU3MBbI MHKPOOPTraHU3MBI omnpoca Ha OIIK-14,
2 2 IIPAKTHYECK I1K-6
OM 3aHSITHH
Brinmosnenun
€ TeCTOBBIX
3aJjaHuI

13



CUCTEMA MEHEJ[DKMEHTA KAYECTBA
VYnpasnenue 10KyMEHTHPOBaHHON nHbopMmarmeit 7.5.3
Kontekct opranmsarmu 4. O6ecneuenue 7. (Ilepconan 7.1.2)

MuHUCTEPCTBO
HayKH 1 BBICIIEro obpasoBanus PO Bunazenern nporecca 7.5.3: OTen 10KyMeHT0060poTa Crpannna 14 u3 44
@I'bOY BO «COI'Y» Bupn mokymenra: TlonoxeHune 1o IesTeTbHOCTH
Ionoxenue o paspabotrke u peanuzanuu OINOIT COI'Y
PyGexnoe
TECTHUPOBAH
ue
11 Tema: JkoJiorus M3y4eHne BUIOBOTO COCTaBa OO6cyxnenu OK-7, [1-3]
MHUKPOOPTraHU3MOB. MUKPOQIIOPHI BOJIBI, TOYBHI, € B X0JIe OIIK-3,
Muxpodaopa BoJbI, TOYBHI, aTMoc(hepsl YCTHOTO OIIK-5,
aTMochepsl ornpoca Ha OIIK-14,
MIPaKTUYECK I1K-6
OM 3aHSITHH
Brinosnnenn
€ TECTOBBIX
3aaHuN
12 Tema: Opranusm yejioBeka Hapyrmenust HOpMaTbHOM OO6cyxneHu OK-7, [1-3]
U KHBOTHBIX KaK cpejaa MUKpPOQIOPHI Tella YeTOBEKa. € B X0JIe OIIK-3,
o0uTanus Jl1ncOaKTepuo3sl y KUTEIeH YCTHOTO OIIK-5,
MHMKPOOPTraHMU3MOB PCO - Ananus orpoca Ha OIIK-14,
MPaKTUYECK [1K-6

OM 3aHITHUHU
Brimonnenu
€ TECTOBBIX

3aJaHuN
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CUCTEMA MEHEJ[DKMEHTA KAYECTBA
VYnpasnenue 10KyMEHTHPOBaHHON nHbopMmarmeit 7.5.3
Kontekct opranmsarmu 4. O6ecneuenue 7. (Ilepconan 7.1.2)

MuHUCTEPCTBO

HayKH 1 BBICIIEro obpasoBanus PO Bunazenern nporecca 7.5.3: OTen 10KyMeHT0060poTa Crpannna 15 u3 44
@I'bOY BO «COI'Y» Bupn mokymenra: TlonoxeHune 1o IesTeTbHOCTH
Tosoxxenue o paspabdorke u peanuzaimu OIOIT COT'Y
13,14 | Tema: MeToabl MN3y4eHne MeTo10B OO6cyxneHu OK-7, [1-3]
HCCJIeAOBAHUS DKOJIOTHH MCCIIeIOBaHUS MUKPODIOPHI € B X0JI¢ OIIK-3,
MHUKPOOPTraHU3MOB. BOIbI, TOYBBI, aTMOC(HEPHI YCTHOTO OIIK-5,
N3ydeHune akTUBHOCTH MeToibl OnpeeICHUS ompoca Ha OIIK-14,
MHUKpPOOPIraHU3MOB B MUKPOOHOI OMOMAacCh MIPaKTUYECK I1K-6
npupoae. Ordop mpod OM 3aHATHH
MOYBBI, TPOO BOBI, TPOO Brimonnenu
BO3/yXa, U UX 00paboTKa. € TECTOBBIX
DeHOTUIIMYECKOE 3aJaHui
oOHapy>XeHHE
MHUKPOOPTaHU3MOB.
OO6Hapy>xeHus OTJIEIbHBIX
T€HOB U T€HOMHBIX
IIOCJIEIOBATEIBHOCTEN Y
MHUKpPOOpPraHu3mMoB. Metoz
[TP ananu3a. Onpenenenue
YHUCJIICHHOCTHU
MHUKpPOOPTaHU3MOB.. MeToasl
ompeaeneHuss MUKPOOHOU
OroMacchl
15 Tema: Posb [TpoGiemMa MPOUCXOKIACHHS OO6cyxneHn OK-7, [1-3]
MHUKPOOPraHU3MOB B MHKPOOPTaHU3MOB 1 € B X0Jie OI1K-3,

15



CUCTEMA MEHEJ[DKMEHTA KAYECTBA
VYnpasnenue 10KyMEHTHPOBaHHON nHbopMmarmeit 7.5.3
Kontekct opranmsarmu 4. O6ecneuenue 7. (Ilepconan 7.1.2)

MuHUCTEPCTBO
HayKH 1 BBICIIEro obpasoBanus PO Bunazenern nporecca 7.5.3: OTen 10KyMeHT0060poTa Crpanuna 16 u3 44
@I'bOY BO «COI'Y» Bupn mokymenra: TlonoxeHune 1o IesTeTbHOCTH
Tosoxxenue o paspabdorke u peanuzaimu OIOIT COT'Y
MPUPOJIHBIX DBOIIOIHA KU3HU YCTHOTO OIIK-5,
MeCTOOOMTAHUSIX. ompoca Ha OIIK-14,
BzaumoneiictBue MPaAKTUYECK [1K-6
MHUKPOOPTaHU3MOB U OM 3aHITHH
pacrenuit. [Ipaktruueckoe Brinosinenun
HCIIOJIE30BaHUE € TECTOBBIX
MHUKPOOPTaHU3MOB. 3aJlaHui
[IpoGnema 3arps3HeHHs
MIPUPOAHBIX SKOCUCTEM U
BO3MOKHOCTH
camMoouuIeHus. Poip
MHUKPOOPTraHU3MOB B
ABOJIIOLINU OHOC(hEpHI.

16,17 | Tema: [IpakTuyeckoe IBOJTIOLNS KIIETKH. Oo6cyxaeHn OK-7, [1-3]
HCIIOJIb30BaHUE M cnons30BaHue € B X0JI¢ OIIK-3,
MUKPOOPTaHU3MOB. MHKpPOOPTaHU3MOB B YCTHOTO OIIK-5,
Hcnons3zoBanue [TPOMBIIIJIEHHOCTH. omnpoca Ha OIIK-14,
MHUKPOOPraHU3MOB B MukpoOuosornyeckas NIPAKTUYECK [1K-6
MIPOMBIIUIEHHOCTH. [InieBsie OYHCTKA CTOYHBIX BOJ OM 3aHSITHH
MIPOU3BOJCTBA, OCHOBAHHbBIE Brinmonsenu

Ha MUKPOOHOM MeTaboIu3Me.

ITopua NUIEBBIX POAYKTOB.

€ TCCTOBBIX

3aJaHuN
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CUCTEMA MEHEJ[DKMEHTA KAYECTBA
VYnpasnenue 10KyMEHTHPOBaHHON nHbopMmarmeit 7.5.3

Kontekct opranmsarmu 4. O6ecneuenue 7. (Ilepconan 7.1.2)
MuHUCTEPCTBO

HAYKH M BBICIIEro o6pasosanns PO Buazenen npouecca 7.5.3: Otaen 10KyMeHTo060poTa
@I'bOY BO «COI'Y» Bupn mokymenra: TlonoxeHune 1o IesTeTbHOCTH
Tosoxxenue o paspabdorke u peanuzaimu OIOIT COT'Y

Crpanurna 17 u3 44

bonesznerBopHbIE
MUKpOOprasusmel. Ilytu
COBEPLICHCTBOBAHHUS
MHUKPOOHOIOTNYECKUX
IIPOU3BO/ICTB.
MukpoOuosioruyeckas
OUYUCTKA CTOYHBIX BOZ.
[TepepaboTka OTXO0B..
Hcnons3oBanue
MHUKpPOOPTraHU3MOB B HAyYHBIX

HCCIICOOBaAHUAX

Tekymas padbora cCTy1eHTOB

25

2-51 py0exxkHasi aTTecTamus
(KkoMIIBIOTEPHOE

TeCTHPOBaHHeE)

25

UTOTrO
34 | 16 |16

33

100

Tabauya 5.1

17



MunucrepcTBo

HayKH U BBICIIEro oopasoBanusi PO

®OI'BOY BO «COT'Y»

CUCTEMA MEHEJ[DKMEHTA KAYECTBA
VnpaBneHue 10KyMEHTUPOBaHHOH HHpopMarmei 7.5.3
Konrexkcr opranmsammuu 4. O6ecnieuenne 7. (Ilepconan 7.1.2)

Buragener mporecca 7.5.3: Otaen 10KyMeHTO000poTa

Bun nokymenra: [lonoxeHne Mo qeATENBHOCTH
Honoxenue o paspaborke u peanusanuu OIOIT COT'Y

6. OOpa3oBaTejibHbIE TEXHOJIOTHH

Crpanuna 18 u3 44

Ne/m

Tema

Bun

3aHATHUA

Koanuect

BO YaCoB

AKTHUBHBIE

$hopmbi

I/IHTepaKTI/IBHbIe

dopmbi

Tema 1.
MuxkpoOuoiorus KakK
HayKa. Hcropus
pa3BUTHS

MHUKPOOHOJIOTHH.
Joctmxenus JIyn
[Tactepa, P.Koxa, C.H.
J.N.

Ap.

BuHnorpazuckoro,
HBanoBckoro u
CoBpemMeHHast

MUKpPOOHOJIOTHSL.

[IpakTrue
ckoeCemu

Hap

2

OpoHTATBHBIN

orpoc.

[IpoBenenue

«KpPYTJIOTO CTOJIa»

Tema.
MuxkpoOuonoruyeckas
nabopaTopusi ¥ TIpaBuiIa
pabotsl B Hel. TexHuka
0e30MacHOCTH
ITogroroska
MUKpPOOHOJIOTUYECKOM
nabopaTopuu K padoTe.
[IpaBuna paboTel ¢
KYJIbTypaMu
MHUKPOOPTaHU3MOB.
Mukpockonus
YcerpoiicTBo
MHUKPOCKOIIa

MeToasl MUKPOCKOITHH

JlaGopato
pHast

paborta

Brimonxenue
paboTBl M aHaIMU3
MTOJTY9IEeHHBIX

JaHHBIX

Tema 2. Cucremaruka
MHUKPOOPTaHU3MOB.

OCHOBHBIC IIOHATHS U

CemuHapc
Koe

3aHATUC

OO6cyxaenue
pedepaToB u

JOKJIAIOB

Huckyccns

18



CUCTEMA MEHEJ[DKMEHTA KAYECTBA
VnpaBneHue 10KyMEHTUPOBaHHOH HHpopMarmei 7.5.3
Konrexkcr opranmsammuu 4. O6ecnieuenne 7. (Ilepconan 7.1.2)

MunucrepcTBo
HayKu W BbICIIEro o6pasosanus PO Brasenen nporecca 7.5.3: Otzen 10KyMeHT0o060poTa Crpannna 19 u3 44
®Ir'bOY BO «COI'Y» Bun noxymenra: IlonoxkeHue 1o AesTeIbHOCTH

Honoxenue o paspaborke u peanusanuu OIOIT COT'Y

KPUTEPUH OIPEICIICHUS
MHUKPOOPTaHU3MOB.
CoBpemMeHHast
Kiaccuukanms

MHUKPOOPIraHHU3MOB.

4 Tema. Wzyuenue | Jlaboparo |2 Boinonnenue
MHUKPOOPTaHU3MOB B | pHas paboTbl M aHamM3
CBETO HOoJBHOM | pabora HOJTYYSHHBIX
MHKPOCKOTIE. JAHHBIX
Mopdomnorus
MHUKPOOPTaHU3MOB.
[Ipenapatst ’KHUBBIX
KJIETOK
MHUKPOOPTaHU3MOB —
pa3faBlieHHAS «KarLIs,
«BUCSYAS  KAIUIA», W
«OTIEYaTOK».  OTaIlbl

IMPUT'OTOBJICHUA.

5 Tema 3. Mopdomorus | Cemunapc | 2 Ompoc no | [Ipe3zenranms
MHUKPOOPTaHU3MOB. Koe BOIPOCAaM TUISL
[TpokapuoThl U | 3aHATHE CaMOCT. U3y4EHUs
3YKapuOTHI,
OTJIMYUTEIIbHBIE
MpU3HAKA TPOKAPUOT U
sykapuoT. Pasmepsr u
dbopma OakTEepHATBHBIX
KJIETOK. Crpoenue
MPOKAPUOTUUYECKUX
KJIETOK. SlnepHast 30Ha.
I'eneTnueckuii amnmapar
npokapuor. Ilmazmupasl.
Crpoenue

LUTOILIa3MaTHYECKOM




CUCTEMA MEHEJ[DKMEHTA KAYECTBA
VnpaBneHue 10KyMEHTUPOBaHHOH HHpopMarmei 7.5.3
Konrexkcr opranmsammuu 4. O6ecnieuenne 7. (Ilepconan 7.1.2)

MunucrepcTBo
HayKu W BbICIIEro o6pasosanus PO Brasenen nporecca 7.5.3: Otzen 10KyMeHT0o060poTa Crpannna 20 u3 44
®Ir'bOY BO «COI'Y» Bun noxymenra: IlonoxkeHue 1o AesTeIbHOCTH

Honoxenue o paspaborke u peanusanuu OIOIT COT'Y

memOpanbel.  CrtpoeHue
KJICTOYHOU CTEHKU.
[Tnmm. Kryruku.
Kancynsl. BxirodeHus.

JIBMIKEHUS KIIETOK.

6 Tema Metonbt JlaGoparo | 2 Brimonnenue
OKpaIIBaHUs pHast paboTel W aHaIM3
MHKPOOPTaHU3MOB. pabora HOJTYYSHHBIX
[Ipenaparst TaHHBIX
(uKCHPOBaHHBIX

OKpAIICHHBIX KJIETOK
MHUKPOOPTaHU3MOB.
OTalbl
MPUTOTOBJICHUSI.
Hawubomnee
yrnotpebisiemMbie
KpacUTEJIH.
Huddepennmanbuas

OKpacka I0 METOay

I'pama.

7 Tema 4. Cemunapc | 2 OpoHTAIBHBIN Huckyccns
Mertabonuzm Koe orpoc,
MHUKpPOOPTaHU3MOB. 3aHsTHE o0cyxieHue
[TpoHuKHOBEHUE pedeparon "
BEIIECTB B KIETKY. JIOKJIa/10B,
DHepreTuyeckue MIPOMEKYTOHYHOE
MIPOLIECCHI y TECTUPOBaHUE
MHUKPOOPIaHU3MOB.

DepMeHTHI
MHUKpPOOPTaHHU3MOB.
[TurmeHThI
MHUKPOOPTIaHU3MOB.

8 Tema. JlaGoparo | 2 Boinonnenune




CUCTEMA MEHEJ[DKMEHTA KAYECTBA
VnpaBneHue 10KyMEHTUPOBaHHOH HHpopMarmei 7.5.3
Konrexkcr opranmsammuu 4. O6ecnieuenne 7. (Ilepconan 7.1.2)

MunucrepcTBo
HayKu W BbICIIEro o6pasosanus PO Brasenen nporecca 7.5.3: Otzen 10KyMeHT0o060poTa Crpannna 21 u3 44
®Ir'bOY BO «COI'Y» Bun nokymenra: [lonoxeHne Mo qeATENBHOCTH
Honoxenue o paspaborke u peanusanuu OIOIT COT'Y
KynsTuBHpOBaHue W pHast pabOTHl M aHaIu3
XpaHeHue paborta MOJTYYEHHBIX
MI/IKpOOpFaHI/I3MOB JAaHHBIX
[Iutanue
MHUKPOOPIraHu3MOB

[IuraTenbHbIE CpENBbL.
TpeboBanus,
IPEAbSBISIEMBbIC K
MATATEIbHBIM
cpenam.
Krnaccudukanus
MUTATEIbHBIX  CpE..
[TpuroroBnenne
MUTATEIbHBIX  CPEN:
pacTBOpeHue,
¢bunbTpOBaHUE.

OcBetiieHHe, pO3JIUB,

XpaHEeHHE.
9 Tema 5. Cemunapc | 2 OpoHTAIBHBIN Huckyccus
KyneTuBupoBanue u Koe orpoc,
pocT 3aHATHE o0cyxieHue
MHUKPOOPTaHU3MOB pedeparon u
[Tutanue OakTepuii. JOKJIa/10B,
TpebGoBanus K MPOMEKYTOUHOE
MUTATEIbHBIM TECTUPOBaHUE
BEILIECTBAM. Tursl

cpen. Tunbl nutanus
MHUKPOOPTaHU3MOB.
Poctr u passurue
MHUKPOOPTaHU3MOB
®da3bl pocrta
MHUKPOOPTaHHU3MOB.

Kpusas pocra.

21



MunucrepcTBo
HayKH U BBICIIEro oopasoBanusi PO
OI'BOY BO «COI'Y»

CUCTEMA MEHEJ[DKMEHTA KAYECTBA
VnpaBneHue 10KyMEHTUPOBaHHOH HHpopMarmei 7.5.3

Konrexkcr opranmsammuu 4. O6ecnieuenne 7. (Ilepconan 7.1.2)

Buragener mporecca 7.5.3: Otaen 10KyMeHTO000poTa
Bun noxymenra: IlonoxeHue no JesTeILHOCTU
Tonoxenue o pa3padorke u peanuzamru OIOIT COI'Y

Crpanuna 22 u3 44

KynsTuBHpoBanue
MHKPOOPTaHU3MOB
HakonurenbHpie  u
YUCTBIE KYJIbTYpbI
MHUKPOOPTraHU3MOB.
Ilepuonnueckoe
KYJIbTUBUPOBAHUE
HenpepriBHOE

(mpoTo4dHoOE)

KYJIbTUBHPOBaHUE

10 Tema. Brinenenune

YHUCTBIX KYJIbTYp
MHUKPOOPTaHU3MOB
Brigenenne umcToi
KYJbTYPBI H
omnpeaeieHue
YHUCTOTHI

BBIZICTICHHOMN

KYJIbTYpHI.

JlabopaTto
pHast

paborta

Brinonnenue

paboTBl M aHAIMU3

IMOJTYYCHHBIX

JAaHHBIX

11 Tema 6.
Crepunuzanusi.
ITonroroBka K
CTepUIIN3aluU
nabopaTopHOi
MOCY/IBI.
Crepunuzanus
MEIUIIMHCKIX
WHCTPYMEHTOB u
0aKTEePUOIOTHIECKUX
nerens. Iloaroroska
K CTepUITN3AIUU

Oymaru, Mapiy,

CemMuHapc
Koe

3aHATUC

OpOoHTAIBHBIN
orpoc,
o0cyxaeHue
pedeparon

JIOKJIAIOB

MIPOMEXYTOUHOE

TECTUPOBaHUE

Huckyccus
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CUCTEMA MEHEJ[DKMEHTA KAYECTBA
VnpaBneHue 10KyMEHTUPOBaHHOH HHpopMarmei 7.5.3
Konrexkcr opranmsammuu 4. O6ecnieuenne 7. (Ilepconan 7.1.2)

MunucrepcTBo
HayKu W BbICIIEro o6pasosanus PO Brasenen nporecca 7.5.3: Otzen 10KyMeHT0o060poTa Crpannna 23 u3 44
®Ir'bOY BO «COI'Y» Bun noxymenra: IlonoxkeHue 1o AesTeIbHOCTH

Honoxenue o paspaborke u peanusanuu OIOIT COT'Y

Batbl. CTepuiuzamus
KYJIBTYP
MHUKpPOOPTaHU3MOB.
Crepunuzanus
KUTITICHUEM.
Crepuinzanus Cyxum
MapoM.
Crepunuszanus napom
o JTaBJICHUEM.
Tuagamm3amnms.
Mexanndaeckas
CTepuII3aIus c
ITOMOILIBIO
OHMOTEXHOIOTHYECKUX

GuIbTPOB.

12 Tema. Meroabl JlaGopato | 2 Brmosigenue
CTepUIIN3aIUH. pHas paboThl M aHalu3
Crepunuzanus paborta TOJTYYEHHBIX
WHCTPYMCHTOB " TAHHBIX
npubOpoB.
Crepunuzanuus
CTEKJITHHOW ITOCY/IbI.
Crepunuzanus

MUTATCIIbHBIX CPEA

13 Tema 7. Cemunapc | 2 OpoHTAIBHBIN
HacnencrBennocts u Koe orpoc,
N3MEHYUBOCTH 3aHATHE o0cyxaeHue
MUKPOOPTaHHU3MOB pedepaToB u
OCHOBHBIE TEPMHHBI. JTOKJIaJIOB
PexomOunanms MPOMEKYTOUHOE
TeHETUIECKOTO TECTUPOBaHUE
MaTepuana y
MPOKAPHOT.

IIpoBencHue

«KpPYTJIOTO CTOJIa»
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HacnencrBennas
W3MCHYHBOCTD,
KOHDBIOTAIINS,
TpaHchopmarus,
TPaHCIYKITHSI.
SIBnenus
JIHCCOIHAIAN y

MIPOKAPHOT.

14

Tema. YcTOHUHBOCTH
MHUKPOOPTaHU3MOB K
dakTopaM BHEIIHEH
Cpebl.

Bnusuaue
YIBTPapUOIECTOBBIX
ay4deit Ha

MUKPOOpPIraHHU3MBbI.

JlaGopaTto
pHas

paborta

Brimonnenue
paboThl M aHaIU3
MIOJTyYEHHBIX

JaHHBIX

16

Tema 8. Dxonorus
MHUKPOOPTaHU3MOB
Metonrnl
HCCIIeTOBaHUS
9KOJIOTHH
MHUKPOOPTaHU3MOB
Poimn
MHUKpPOOpPTraHU3MOB B
MPUPOTHBIX
MECTOOOUTAHUSIX.
BzaumopeiictBiie
MHUKPOOPTaHU3MOB C

JIPYTUMH

OpraHu3MaMu

CemuHapc
Koe

3aHATUC

®poHTaTBHBIN
orpoc,
o0cyxaeHue
pedeparon u
JIOKJIa/I0B
MIPOMEKYTOUHOE

TECTUPOBaHUE

Huckyccus

16

Tema.
MukpoOuonoruuecku

€ METOABI

JlabopaTto
pHast

pabota

Brinosninenue
paboTel W aHau3

TOJIYUYCHHBIX
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HUCCIICOOBAHUA JaHHBIX
00BEKTOB

OKPYXKAarOILEH CpeIbl.
Muxkpodiopa
YyelioBeKa.
Uccnenosanue
MUKPO(DIOPHI
BO3/yXa
Uccnenosanue

MHUKPO(IOPHI BOABI

Hroro: 32 16

7. YueOHO-MeTOAHYECKOe o0ecriedeHne CAMOCTOSITeIbHOI padoThI

CamocrositenibHass paboTa CTYACHTOB SIBISICTCS OJHOW W3 BAXHEHIIMX COCTaBJISIONIAX
oOpazoBarensHOro mpormecca. OCHOBHBIM TPUHIIMIIOM OpPraHU3alldd  CaMOCTOSTCIILHON pa0OThI
CTYICHTOB  SIBJSIETCSI KOMIUJIEKCHBIM  TIOJXOJ|, HAmpaBlIEHHBIM Ha (QopMHpOBaHHME HABHIKOB
PENpPOYKTUBHON U TBOPUYECKOH AESATENBHOCTU CTY/ICHTA B ayIUTOPUH, IIPU BHEAYTUTOPHBIX KOHTAKTAX C
MpernoaBaTesieM, MpHu JOMaIlTHEN MOATOTOBKE.

BO BpeMH JICKIIU N CTYILCHTI)I JOJDKHBI BECTU KOHCIIEKTHI, Q)opMa 3aIlIMCU KOHCIICKTOB — IIO
YCMOTPEHHUIO KaXJIOTO CTYICHTa, HO B HUX B 00s3aT€NBbHOM MOPSJIKE TOKHBI OBITH 3a(pUKCUPOBAHBI
OCHOBHBIE TTOJIOXKEHUS (BBIBOIBI) JICKITUH, JIOTUKA JIOKA3aTeIIbCTRA.

CamocrosiTenpHas paboTa CTYJIEHTOB BO BHEAYJIUTOPHOE BPEMsSI HAUMHACTCS C PEIaKTUPOBAHUS
KOHCIIEKTOB JICKIIUHA. 3aTeM CIeAyeT H3Yy4YeHHE PEKOMEHIOBAaHHOW TIperojaBarejeM OCHOBHOM U
JOTIOJTHUTENBHON JTUTEPATYpPbI, KOTOpasi, C OJHOW CTOPOHBI, TO3BOJIUT JOMOJHUTH KOHCHEKTHI HOBBIMU
CBEICHUSIMH, a C JPYrOM CTOPOHBI, SBJISIETCS BaXKHBIM MOMEHTOM B TOJTOTOBKE K J1a0OpaTOpHO -
MPaKTUYECKOMY 3aHSITHIO.

CTYHGHTI)I JOJIKHBI CBOGBpeMeHHO BBIIIOJIHATE BCC 3aJaHMUS, HpeI[J'IO)KeHHBIe HpeHO)IaBaTeHeM.
Pe3ynbTarhl BBIMOJHEHHBIX 3aJaHUM ISl CaMOCTOSTENbHOW pabOThl O(OPMISIOTCS B TEYaTHOM (B
UCKITIOYUTENBHBIX CIydasx — PyKOMHCHOM) BHe. B xo/e cemecTpoBoi paOOTHI CTY/IEHTa YYUTHIBAIOTCS

€ro MpaKTUYECKHe pa3padOTKU, CBUIETEILCTBYIONINE 00 YCIIEIITHOM OCBOSHUU JUCITUTIIIMHBI.
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MeToauueckre MaTepuaibl, 0OECIICYMBAIONINE CAMOCTOSITEIbHYIO PabOTy CTYIACHTOB, MOXHO
HaWTH Ha AUCTAaHIMOHHOM riomaake cucteMbl « MOODLEY. TToHOCTBIO BeCh METOUYECKUA MaTepHall
Mo O0ECIEUYEHUIO CaMOCTOATENBHOM pabOThl CTYJEHTOB HOpuBoAUTCS B YMJl IuCHMIIIHMHBL

«be3omacHoCTh TOBApPOB».

DopMbI CAMOCTOSATEILHON PA00OTHI CTY/1€HTOB:

a) cocTaBiieHHe peepaTUBHBIX COOOIIEHUH HA MTPETIOKEHHBIC TEMBIL;

0) moarotoBka npesenranuii B Power Point;

B) MOATOTOBKA NMHCBMEHHBIX WMJIHM YCTHBIX BOIPOCOB M 3aJlaHUH IS CAMOCTOSTEIBHON pabOThI
(momanrHue 3a1anus);

I') KOHCTIICKTUPOBAHUE HEKOTOPBIX BOIIPOCOB TEM, Pa3iciiOB, BEHIHECCHHBIX HA CaMOCTOSITCIBHYIO
pabory;

1) y4acTue B JUCKYCCHUSX.

Pexomenpauum cryaenram mo ogpopmiieHHI0 pedgeparos

1. Tema pedepara BeIOMpaeTCs U3 CHUCKA, MPEII0KEHHOTO MPENOaBaTeIeM, B COOTBETCTBUHU C
TemMamMHu pabouell mporpaMMmbl Mo gucuMiUiMHe «besomacHocTh TOBapoBy». Jlomyckaercs BbIOOp
CcBOOO/IHOM TE€MBbI, HO MO COTJIACOBAHMIO C MPENO/IAaBATENEM U B paMKax TeM y4yeOHOro IJlaHa 10 JaHHOU
JTUCIUIUINHE.

2. Ins  HanucaHus  pedepara  CTYAGHTY HEOOXOJUMO  O3HAKOMHUTBCS, HU3YUUTh H
POaHATU3UPOBaTh IO BBHIODAaHHOM TeMe 3aKOHOJATelIbHblE M  HOPMAaTHBHBIE JIOKYMEHTHI,
MHCTPYKTUBHBIN MaTepuall, Cliequalu3upOBaHHYIO JINTEPATYPY, BKIIIOUas IEPUOJUYECKHUE MyOJIUKallUY B
KypHajaxX U razerax, COOpHUKH cTaTeil, MOHOTpaduu, yueOHUKH.

3. Pedepar nomkeH coaepkaTh IjiaH paOOThbI, BKIIOYAIONIUI BBEJIEHHE, JIOTHYECKH CBSI3aHHBIN
NepevYeHb BOMPOCOB, MO3BOJSIOMIMX PACKPHITh BBIOPaHHYIO TeMy U C(OpPMYIUpOBaTh IOJIydEHHBIE
BBIBOJIBI, 3aKJIIOUEHUE, ONOInoTrpadmuecKuii CIMCoK.

4. O6béM pedepara JoiKeH cocTaBisATh OT 10 10 25 cTpaHuI] MalIMHONMMCHOTO Tekcra. Pabora
JI0JKHA OBITH BBIMIOJTHEHA Ha Oernoil Oymare cranaapTHOro jucta A4. TekcT 1oJkeH ObITh OTIeYaTaH Ha
KOMITBIOTEpe B TeKCToBOM penakrope Microsoft Word um orBeuwars cienyrommMm TpeOOBaHHUSM:
rapameTphl MOJIeH CTpaHUI] JOJDKHBI OBITh B TIpeeiax: BepxHee u HbkHee — 1Mo 20 MM, mpaBoe — 10 MM,
aeBoe — 30 mM, mpudrt — Times New Roman Cyr, pasmep mpudra — 14, MEKCTPOUHBII UHTEpBAT —

NoJyTOpHBIHN. JIeHTa nmpuHTEpa — ToJIbKO 4€pHOro 1BeTa. Hymepauus crpanul B pedepare 10KHA OBITh
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CKBO3HOM, HauuHas co BTOpod crTpaHunbl. Homep mnpoctaBisercss apaOckumu LuppaMu MOCpeIuHe
CBEPXY Ka)KJIO¥ CTPAHMIIBI.

5. Kaxxp1il MyHKT M1aHa A0KEH HAaYMHATBCS ¢ HOBOM CTPAaHUIIBL. ITO K€ MPABUIO OTHOCUTCS K
APYTUM OCHOBHBIM CTPYKTYPHBIM YacTsM paOOThI: BBEICHHIO, 3aKIIOUEHHUIO, OuOmuorpaduueckomy
cnucky. TekcToBas 4acTh pabOThl HAYMHAETCS C BBEACHUSA, KOTOPOE HE CUMTACTCS CaMOCTOSATEJIbHBIM
pas3zenoM, MO3TOMY HE MMeEeT HOpSAKOBOrO HOoMepa. BBeneHue ecTb CTpYKTypHas 4acTb paloOThl, B
KOTOPOHM apryMEHTHPYETCSl BBIOOP KOHKPETHOW TeMbI, 0003HAa4YaeTcsi €€ aKTyalbHOCTb, CTABATCS LIEIH U
3a/laud, KOTOpBIC TMpEAroaraeTcs peuInTh. BBeieHne mo o0BEMY MOXKET OBITh OT OJHOW 10 JBYX
cTpaHull. TekcToBas wyacTb pabOThl 3aBepIIAETCS 3aKIOYEHUEM, KOTOpOe, Kak U BBEJICHHE HE
paccMaTpuBaeTCsl B KadeCTBE CAMOCTOSITEIBHOIO pasfeiia U TOXKE HE UMEET IOPSAAKOBOIO HOMEpA.
3aK/II04eHUE MOKET ObITh BBINOJIHEHO B 00BEME OT OJHOHM /10 JABYX CTPAHUI[ U COJEPKUT OCHOBHBIE
BBIBOJIbI, K KOTOPBIM IPUIIET CTYEHT IIPH BHIIOJIHEHUH pedepara.

6. bubanorpaguueckuii CHMCOK COCTaBIS€TCS HAa OCHOBE MCTOYHHUKOB, KOTOpbIe OBLIN
IIPOCMOTPEHbl M U3y4eHbl CTYJIEHTOM IIpu HamucaHuu pedepara. JlaHHBI CHHCOK OTpakaeT
CaMOCTOSITEJIbHYIO TBOPYECKYIO padOTy CTYJEHTa, YTO MO3BOJSET CYAUTh O CTENEHU €ro MOATOTOBKH U
yri1yOJieHHH B BEIOpaHHYO TeMaTuKy. UTo0bI n30exarh omuOOoK Mpu ONMUCAHUU KaKOT0-THO0 NCTOYHHKA,
HE0O0XO/MMO TINATEJIBHO CBEPUTh €r0 CO CBEIEHHUSMM, KOTOpbIE COJEpPXKATCi B COOTBETCTBYIOIIMX
BBIMMMCKAX W3 KaTaJorop M Oubmuorpaduueckux ykaszatensx. Bcs ucnonb3oBaHHas jauTeparypa
pazMeniaercs B CIEAYIOIIEM TOpSAKE: 3aKOHOJATENbHBIE aKThl, ITOCTAHOBJICHHS, HOpPMAaTUBHBIE

JOKYMEHTBI; BCSl OCTaJIbHAs JIUTEpaTypa B aj(aBUTHOM IOPSIIKE; UICTOUHUKH U3 ceTu MIHTepHeT.

IIpumepHasi TeMaTHKAa I0KJIA10B, CO00IeHU, pedepaToB

1. Pa6otsr JI.ITacTepa u ero mkosnsl. VX 3HaUYeHME IS pa3BUTUSI MUKPOOHOJIOTHH.

2. Ponb oreuecTBeHHBIX yuyeHBIX B pa3BuTHH MukpoOuosoruu (U.M. Meunuxos, JI.K.
3abonotHsblH, JI.A. 3unsbep, 3.B. EpmonbeBa).

3. Pa6otsr P. Koxa u ero mxonsl. X 3HaueHue A1 MEAULIUHBI.

4. JI.. IBaHOBCKMII — OCHOBOIOJIOKHUK BHUPYCOJIOTMH. J[OCTHKEHUS COBPEMEHHOM
BHUPYCOJIOTHH.

5. Mopdomnoruueckue 0COOEHHOCTH PUKKETCUH, XJIaMUAUN, MUKOILIA3M.

6. Pacnipoctpanenne MHKpoOOB B okpyxkaromed cpene. [loHsTHS 0 NpUpOAHBIX
OuoleHo3ax.

7. Knaccudukanus u moponorust rpu0os.

8. [IpakTueckoe uCHoab30BaHNE OMOXUMUYECKON aKTUBHOCTU MUKPOOPTaHU3MOB.
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0. Twurbl B3anMOAEHCTBUS MEX Ty MUKpOOaMH B OMOIICHO3aX.
10. Mukpoduiopa TUIIEBAPUTEIBHOTO TpPaKTa YeIOBEKa, €€ POJb B HOPMAIbHBIX

(U3MOOTHYECKUX MPOIECcCaX.

11. PacnipocTpanenue nucbakTeprnoson. Mx nmpodrtakTuka u jJe4eHue.

12. Hcnonp3oBaHne aHTUOMOTHUKOB B JICYCHNU HH(DEKIIMOHHBIX 3a00I€BaHUH.

13. [Tonsatue 06 nHpeKM. YCI0BUS BOZHUKHOBEHUS HH(PEKIIMOHHBIX 3a00I€BaHUI.
14. [TpuHIMIBI BAKIMHOTIPOPHUIAKTUKY M BAKIITHOTEPAITUH.

COBpeMeHHaH KJ'IaCCI/I(l)I/IKaHI/IH BaKIIMH.

15. CanutapHo-TIOKa3arenbHble OakTepun. X xapakTepucTuka.

16. Ponp mukpoopraHuzmMoB u  (aKkTOpOB OKpYXKalolleil cpeasl B Pa3BUTHH

I/IH(beKI_II/IOHHOFO Imponecca.

17. HopmanpHas mukpogopa denoBeka.

18. [Tyt mpOHMKHOBEHUSI MUKPOOOB B opranu3M. Pacnipoctpanenue 6akTepuii, BUpYCOB

1 TOKCHHOB B OPpraHu3Me 0OOJILHOTO.

19. [TaToreHHOCTh M BHPYJIEHTHOCTH MHKPOOPraHU3MOB. DakTOpbl IMATOIE€HHOCTH H

BUPYJICHTHOCTH MHUKPOOPTaHU3MOB.

8. OneHo4YHbIe CPeACTBA I TEKYIIero KOHTPOJIsl yCIeBaeMOCTH, Py0e:KHOH aTTecTalu U
NPOMEKYTOYHOM ATTEeCTALMH 10 MTOraM OCBOEHMS TUCHUIIUHBI.

OueHOYHBIH JIMCT 3aIIMTHI peepaTa/mpoeKTa

HaunmeHnoBaHMe moka3zareJs BoisiBJIeHHBIE HEAOCTATKH H OTMeTKa

3aMecYaHus

I. KAYUECTBO UCCJIE[JOBATEJIbCKOW PABOTEI (PEDEPATA, ITIPOEKTA)

1. CootBercTBHE coOJepkaHUA PabOTHI

3aJaHHIO

2. I'paMOTHOCTh M3JIOKEHHUS M KadyeCTBO

odopmiieHus paboThI

3. CaMOCTOATENBHOCTb  BBINOJHEHUS
paboThl, TIyOMHA MPOpabOTKU MaTepuaa,
WCTIOJNh30BaHUE  PEKOMEHIOBAaHHOW |

CIIPAaBOYHOM JIMTEPATYPHI

4. OOOCHOBAaHHOCTb U JIOKa3aTEIbHOCTH
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BBIBOJ1OB

OOmas orienka 3a Bpinoinenne VP

II. KAYECTBO JOKIJIA JA

1. CooTBercTBHE COACpPKaHUS JTOKJIaga

COZICPKAHUIO PAOOTHI

2. Boigenenue 0OCHOBHOW MBICIU paOOThI

3. KauecTBO U310°KEHUA MaTepuaia

OO01mas orleHKa 3a JTOKJIaI

III. OTBETBI HA JOIIOJIHUTEJIBHBIE BOITPOCHI 110 COAEPXXAHWIO PABOTbI

Bomnpoc 1

Bompoc 2

Bormpoc 3

O6ma51 OLCHKA 3a OTBCTHI Ha BOITPOCHI

UTOT'OBAS OLIEHKA 3A 3AILUTY

®opmbl padoTHI CTYIEHTOB
®opMbI pabOTHI: JIEKIIMH, CEMHUHAPHI, KOHTPOJIbHBIE pa0OTHI, CAMOCTOATENbHBIE PAOOTHI (UTEHHE
JIUTepaTypsl, pabota B 6ubnuoTeke, pedeparsl, Mpe3eHTallH, JUCKYCCUU, pab0Ta B CUCTEME

AUCTAHIIMOHHOI'O O6y‘IeHI/IH).

Buabl KoHTpOJIS
Texyuuii (Ha cCeMUHAPCKUX 3aHSTUSX ), IPOMEXYTOUHBIHN (pyOekHas aTTecTalus -
TECTUPOBAHNE), UTOTOBBIN (9K3aMEH B 5 CEMECTpe).

Texkymui KOHTPOJIb — ATO HCIIPEPBIBHO OCYH_IGCTBJ'IHGMHﬁ MOHHUTOPHHI' YPOBHS YCBOCHUA 3HAHUHU

1 (GOpMHpPOBAHUS YMEHUH M HAaBBIKOB B TEUEHHE CEMECTpa WM yuyeOHoro roja. Tekymuit KOHTPOJb
3HAHWW, YMEHMH M HAaBBIKOB CTY/IEHTOB OCYIIECTBISIETCS B XOJle¢ Y4EOHBIX (ayAMTOPHBIX) 3aHITHUH,
MIPOBOAMMBIX MO pacnucanuio. dopmMaMu TEKyIIero KOHTPOJIS MOTYT OBITh OMPOCHl Ha CEMHUHAPCKUX
3aHATUSX, a TaKXKe KOPOTKHME (Hampumep, A0 15 MuH.) 3a1aHus, BBIOJIHAEMBIE CTyJIEHTAaMH B Hayale
JIEKIIMM C LIEJbI0 NMPOBEPKU HAIMYMS 3HAHUM, HEOOXOAMMBIX JUIsl YCBOSHHsSI HOBOTO MaTepHaja Wi B
KOHIIE JIEKIIVH ISl BBISICHEHUS CTEIIEHH YCBOEHUS M3JI0KEHHOTO MaTepHaIa.

Bunbl Tekymero KOHTpOJIs:

a) (hpOHTANBHBIN OIPOC;
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0) KOHTPOJIbHBIE PAOOTHI,
B) pelIeHHE CUTYallMOHHBIX 3a/a4;
T') HaIllUCaHUE 3CCE;
1) - IOJITOTOBKA JOKIIAI0B, pedepaToB, BEICTYIIICHHH,

IIpoMeKyTOYHBINH KOHTPOJIb — TECTUPOBAHUC 110 OTACIIBHBIM pasaciaM AUCHUIIIIMHBI.

PyOexxHbIII KOHTpPOJIb OCYILECTBIISIETCS MO Oojiee MM MEHEE CaMOCTOSITEIbHBIM pas3fesiaM —
y4eOHBIM MOJIYJSIM Kypca M IPOBOJAUTCS IO OKOHYAHMM HM3y4YCHHsI MaTephaia MOJIYJs B 3apaHee
YCTAHOBJICHHOE BpeMsi. PyOeKHBIH KOHTPOJb MPOBOJUTCS C ILIETBbIO ONpPENCNICHHs KauecTBa YCBOCHUS
MaTepuana y4eOHOro MoIyis, B LeJoM. B TeueHue cemecTpa MPOBOAUTCS JBa TaKUX KOHTPOJIBHBIX
MEpONpPUATHS IO TpaduKy.

HTOroBBIM KOHTPOJIb 3HAHHM 1O TUCIUIUIMHE - 9K3aMeH B YCTHOU (hopme.

HUrtoroBasg oneHKa 3HAaHWU CTYAEHTA, OCYLIECTBIAETCS MO HAKOMUTEIBbHOM CHUCTEME
CYMMHUPOBaHHEM 0aJIJIOB, MOJIYYEHHBIX B MTPOLIECCE TEKYIIET0 U PyOEKHOT'0 KOHTPOJIS.
Metoauka ¢popMupoBaHus pe3yibTHPYIOLIEH OLlEHKHU
DOopMUPOBAHKE OLICHKH MO TEKYILIEMY U UTOTOBOMY KOHTPOJIFO YPOBHS 3HAHUU 10 JUCIUILIINHE
OCYIIIECTBIISICTCS C UCIIOJIb30BAHUEM OQJITbHO-PEHTHHIOBOM OIICHKU Pa0OThI CTYICHTA.

1 —s1 pyOexHas aTTecTalys - MakCUMaiIbHO 50 0a/lIoB; U3 HUX:

Ot 0 110 25 6amnos (P1) — aTTecTanonHas (pyOexkHast) KOHTPOIbHAs paboTa;

Ot 0 110 25 6amnoB (T1)— Tekyras paboTa CTy/IcHTa B TeUeHHE pyOeKa

2-5 DV6C)KH8.$I arTecTanys — MakCUMaiabHO 50 63.J'IJ'IOB; N3 HUX:

Ot 0 10 25 6amwos (P2) — arTecTanonHas (pyOexHasi) KOHTpOJbHas paboTa

Ot 0 10 25 6amnoB (T2) — Tekyias paborta cTyJeHTa B TEUCHUE pyOeka

Dk3ameH (D) — MakcuManbHO 50 6aioB.

3ayer (3) — makcuManbHO 50 6amios.

[To mpenmeraM, uMeronuM (HopMy KOHTPOJIS 3aveT/3K3aMeH, BO3MOXKHO IPOCTABICHHE OIECHKH
«3a4TE€HO»/» YIOBJICTBOPUTEILHOY, WIIH «XOPOIIIOY», WIH «OTINYHO», B COOTBETCTBHU C HAOPaHHON CYyMMBI
0aJIoB B cEMECTpE.

CrTyneHT uMeeT MpaBO CIaBaTh JK3aMEH B COOTBETCTBUH, €CIH TMONYyYEHHBIH «aBTOMATUYECCKI
pe3ysbTaT 1o HabpaHHOM cymMme OaioB €ro He ycTpanBaeT. Eciu sxe cTyneHT HaOpaim MeHee 56 6aiioB, TO

OH 00s3aH cJaBaTb 3a4eT/7PK3aMeH B CECCHIO B YCTaHOBJICHHOM ITOPSIKE.
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CryneHr, HaOpaBIIMii Ha pPyOSKHBIX arTecTausax 36 u Oosee OawioB, 00s3aH CIaBaTh dK3aMeH (B

yCTHOU (pOopMe) KOMUCCHOHHO BO BpeMsi CecCUH. MITOroBast OIieHKa BBIBOJUTCS CIEAYIOIIUM 00pa3oM:
O=T,+T,+222

Cryznent, HabpaBIIMiA HAa pyOSKHBIX aTTecTanusax MeHee 36 0aJUIoB, K cllaue K3aMeHa B CECCHIO HE
JOIYCKAETCSl.

[To npenmeram, umeromuM (GopmMy KOHTpPOJISL 3a4€T, BO3MOXKHO MPOCTABJICHHE OLICHKH «3a4TCHOY,
€cIM KOJTMUECTBO HaOpaHHBIX OaioB mpesbimaet 55. Ecmu ke cryneHT Habpan MeHee 56 0awioB, TO OH
00s13aH cl1aBaTh 3a4€T B CECCUIO B TAKOM JK€ MOPS/IKE, KaK U K3aMEH.

[Tepecuer nomydyeHHod utoroBoit (O) cyMMBI 0asIOB MO MPEIMETY B OLEHKY MPOU3BOAUTCS 10
mkasie (Tabauia):

e «OoTINYHOY - 86-100 OaJUIOB;

e «xoporroy - 71-85 6amnos;

® «yIOBJIETBOPUTEILHOY - 56-70 6aios;

o «3aueT» - 56-100 Gamnos.

Crynentsl, HabpaBiue 55 06aI0B M MEHEe MO JTUCIUIUTMHAM, TPETyCMaTPUBAIOIINM dK3aMEH; 110
IUCLUIUTAHAM, TIpeIyCMaTpUBaIOMIMM 3a4éT — 55 Oamia W MeHee — TOJy4aroT —OICHKY

«HCYIOBJICTBOPUTCIIBHO» UIIN «HC 3a4YTCHO» COOTBCTCTBCHHO.

IITxana UTOrOBOM aKaIeMUYECKON YCIIEBAEMOCTH CTYJIEHTOB

Cucmema oyenox COI'Y
Cymma b6annos Hassanue Yucnosotl sxkeueaieHm

86 - 100 Omauuno 5

71-85 Xopowio 4

56-70 Yooenemsopum 3

e/1bHO
36-55 Heyoosnemsopu 2 (Fx)
0-35 mejlbHO 2 (F)
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B tom cjiydqac, Korjga Ha6paHHI)Ie B CEMECTPE Oajuibl HE TO3BOJSIOT CTYACHTY IIOJIY4YUTb
y,[[OBJ'IGTBOpHTGJ'IBHOﬁ OLICHKH, OH MMCCT IIpaBO CAaBaTb 9K3aMeH/3a4eT B CECCHIO IO BCAOMOCTH Ne 2 Ge3

ydeTa TeKyIuX O0ayIoB ¥ MOTYYUTh MaKCUMaIbHO 70 Gayuios.

Kpurepun ¢popmupoBanusi oneHok

CeMuHapcKue 3aHSATHS MPU3BAHbI HAYYUTh CTYIEHTA CAMOCTOSITENIbHO paboTaTh ¢ MCTOYHHUKOM,
aHAIIM3HPYSI €T0 C TIO3UINI IOCTOBEPHOCTH ¥ HH(POPMATUBHOCTH.

Llenpro ceMUHAPOB ISl CTYJIEHTOB, IPUCTYNAIOIINX K U3YYEHHUIO Kypca, SIBIISIETCS:

- Oonee ri1y00KO€ 3HAKOMCTBO C HEKOTOPBIMH Y3JIOBBIMU BOIIPOCAMH COOTBETCTBYIOIIETO pa3/iena;

- o0pereHue HaABBIKOB HAyYHO-HCCIIEIOBATENLCKOM pabOThl HAa OCHOBE aHajin3a TEKCTOB
HUCTOYHHUKOB U IPUMCHCHUEC PA3JIMYHBIX METOA0B UCCIICOOBAaHUA

- BLIpa6OTKa YMCHUA CaMOCTOATCIIBHO U KPUTHYCCKHU MMOAXOAUTE K U3y4aCMOMY MAaTCpUually,

- (hopmupoBaHUIO OOIIEKYIBTYPHBIX M MPOPECCHOHANBHBIX KOMIIETEHIINH Kypca.

Kputepuu onenku:

3 Gaia — CTyIEHT, XOpomo pazdupaercs B 00CyX)JTaeMOM Marepuaie, IEMOHCTPUPYET YMEHHE
KPUTHYECKH aHAIM3UPOBAaTh WMCTOYHHKH W Pas3iIMYHBIE TOYKH 3peHHs Mo oOcCyxknaemMon mpolieme,
MPUXOAUT K CaMOCTOSITEIbHBIM apryMEHTHUPOBAHHBIM BBIBOJIaM M OTCTAaMBAET CBOIO TOYKY 3pEHUS,
cOOJTI0O1aeT HOPMBI TUTEPATYPHOU peUr, aKTUBHO YUacTBYET B paboTe TPYMIIbl HA CEMUHApE.

2 Ganna — CTYAEHT, HEMOJHO BJaJeeT MaTepHalioM, MPH U3JI0KEHUU (AaKTUYECKOro Marepuana
Aonyckas OTACIIBHBIC HECTOYHOCTHU, 3HACT HCTOYHHUKOBBII Marepual M pas3jIMYHBIC TOYKU 3PCHUA I10
oOcykaaemMol mpobiieMe, HO BO3HUKAIOT TPYAHOCTH C UX aHAIU30M, yMEeT H3llararb COOCTBEHHYIO
MO3UIIMIO, HO HE BCE BBIBOJIBI HOCAT JJOKA3aTENIbHBIN XapaKTep.

1 Oamyn — CTYIEHT, HEMOJHO BIAJAECET MaTepHalioM, NMpPU H3JI0KEHUU (DaKTHMYECKOro Marepuana
A0IMyCKasd HETOYHOCTH.

MakcHuMalbHOE KOJIUYSCTBO 0aJjIoB 3a YCTHLIﬁ OTBCT HAa CEMHUHAPEC — 3 Oamna.

Bonpocsi k 1 0ii py0exxHOii KOHTPOJIbHON padoTe
1.Ilpenmer u 3ama4vi MUKPOOHMOJIOTHH.
2.Uctopust pazButusi Mukpoouonoruu. Bxman JleBenryka, Ilacrepa, MeunukoBa, Koxa B pa3Butun
MHUKPOOHOJIOTHH.
3.Ponp MHKpOOpraHu3MOB B JECTPYKLIUHU BEUIECTB B MpPHUPOJE, B MHUIIEBBIX OHOTEXHOJOTHSIX —

Xﬂe6OHe‘—IeHI/II/I, BHUHOJCIINHU, TMBOBAPCHUHU, CBIPOACIINN
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4.1lpyHIMIOBI CUCTEMATHUKHW MUKPOOpPraHW3MOB. buHapHas HomeHknatypa. [lonsitue Bua, KyabTypa,
YUCTas KyJlbTypa, IITAMM, KJIOH.

5.®@opMa U pa3Mepbl MHUKpPOOPraHM3MOB. XapaKTEPUCTUKA KOKKOBBIX, MaJIOYKOBHUJHBIX, H3BHUTHIX
OakTepuil.

6.Pa3mepbl Mukpoopranu3moB. CTpoeHre MUKpOOHBIX KJieToK. KileTounble opraHesibl

7.0cO0EHHOCTH CTPOCHHS KJIETOYHOM CTeHKHM MHKPOOHOH kieTku. Hykmeoua. 8.0coOeHHOCTH CTpOEHUs
[IUTOIUIA3MAaTHYECKON MeMOpaHbl MUKPOOHOM KIIETKH.

9.Paznuuuss B CTpPOEHUM KJIETOYHBIX CTEHOK TIPaMMOTPULIATENBHBIX M TPAMMIIONIOXKHUTENbHBIX
MHUKPOOPTraHNU3MOB.

10.01nuums KIE€TOYHOM OpraHU3alMK 3YKapUOT U MPOKAPUOT

11.KryTuku, nuim, Karncyibsl U CIIOpbl MUKPOOHOH KIIETKH, UX POJIb B aJlalTallid MUKPOOHON KJIETKH K
YCJIOBUSIM OKPYKAIOILLEH CPEJIbl.

12.CtpoeHue, XUMUYECKHIl COCTaB ¥ (PYHKIIUU KOMIIOHEHTOB MPOKAPUOTHBIX KIETOK.

13. IIpuroTtoBiienne GUKCUPOBAHHBIX MPENAPATOB U MPEMapaToB KUBBIX KIETOK — pa3aBiICHHAs Karuisd,
BUCAYAs KaIulsl, oTrevaTok. [lepeuncianTs 3Tamnsl IPpUroTOBIEHUS.

14.OkpamiBanue MUKpoopranu3moB. [IpocTeie U CIIOXKHBIE METO/Ibl  OKpalllMBaHUsl. JTarlbl
MIPUTOTOBJIEHUSI OKPAIICHHBIX IIPENapaToB.

15.JudpepennmanpHas okpacka no Meroy I'pama. CTpoeHue KIETOUHOM CTEHKH I'PaMIIOIOKUTENIbHBIX
U TpaMOTpHULIATENIbHBIX OaKTepuit

16.BpipamniBaHie MUKpOOPraHM3MOB Ha NMTATENbHBIX cpefnax. llurarenbHble cpenbl, TpeOOBaHMS,
IIPEIBABISAEMBIM K HUM.

17.Knaccuduxanus UTaTeIbHbIX Cpell, YIJIOTHEHUE UTATENbHBIX Cpell, XpaHEHHE.

18.Xumuueckuit coctaB mpokapuoT. Posib BOIbI, OEIKOB, YIIIE€BOIOB, TUMUIOB B )KH3HU MTPOKAPHOT.
19.Ponib Makpo- ¥ MUKPOJIEMEHTOB B METa00JIM3ME MTPOKAPUOT.

20.MexaHu3M MeTaboau3Ma MPOKAPHOT.

21.JIpixanue nmpokapuoT. AspobHoe apixanue. [loaHoe okucnenue. HenonaHoe okucnenue.

22 . JIpIxaHle MUKPOOPTaHNU3MOB. AHa3pOOHOE OKHUCIIEHHE.

23.®epMeHTHI U UX POJIb B MPEBPAIlIEHNHN BEIIECTB MUKpoopranusmamu. CBoiicTBa (hepMEHTOB.
24.depMeHTHI ¥ UX POJIb B IPEBPAIIEHUH BeleCTB MUKpoopranniMamu. Knaccuukanus ¢pepMeHToB.
25.Crepuin3anysi Nocybl, ”THCTPYMEHTOB, IUTATEIbHBIX CPE.

26.Cioco0bl CTepUIIN3AINK MTUTATEIBHBIX CPET.

27.Crioco0sbl cTepuin3anuy 1a00paTOPHOM CTEKIITHHOM MOCYBI.

28.Poct 1 pasmMHOkeHue npokapruoT. OcHOBHbIE apaMeTpsl pocTta. Kpusas pocta. OcoOeHHOCTH poCTa.
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29.KynpTrBUpOBaHHE MUKPOOPraHu3MoB. [lonydyeHue 4ncThIX KyiabTyp. 3aKOHOMEPHOCTh POCTA YUCTBIX
KYJIBTYP.

30.Bupychl — BHEKJIETOYHBIE (POPMBI JKU3HU. XUMUYECKUN COCTaB BHUPYCOB. B3ammopeiicTBue BUpyca C
KJIETKOM.

31.Croco0nI nepegaun BUPYCHBIX 3a00J1€BaHUM - TpUIIa, ocmbl, mosmomenuta, CITH/]a.
32.IlpeBpamieHue yrieBOJOB B aHA’POOHBIX YCIOBUSX. MOJOYHOKHCIOE OpoxkeHHe (TUIUYHOE HU
HETUNUYHOE). Bo30yanuTEeIN MOJIOYHOKUCIIOTO OpOXKEHUSI.

33.IIpeBparienue yriaeBoJoB MUKpooprannuaMamu. [IponnonoBo-kucioe 6poskeHue.

34 IlpeBpainieHue yriieBoa0B MUKpoopranusmamu. CrimproBoe Opokenue. Bo30oynutenn OposkeHus.
35.1IpeBpalieHue yrieBoJOB B a’pOOHBIX YCIOBUSX IIyTeM HEMOJHOro okucieHus. OOpa3oBaHue
YKCYCHOM, JINMOHHOH, I11aBEJIEBOU KUCIIOT.

36.KpyroBopot a30Ta. AMMOHH(UKAIINS MOUYEBUHEI.

37.KpyroBopor azora. Hurpudukauus, neHutpudukanus, QuUKcanus MOJEKYIIpHOrOo  a3oTa
CBOOOTHOKHUBYIIUMH MUKpOoOpranu3Mamu. KiryOeHbKoBbIe OaKkTepHH.

38.Ilomyuenue yucThIX KyapTyp. CXxemMa NpUTrOTOBJICHUS pa3BEIECHUM s MOJIYYEHHs] YUCTOU KYJIbTYpbI
MUKpPOOPTraHU3MOB.

39.Bausane Qusnyeckux  (akTopoB (TemrmepaTypa, BBICYIIMBaHUE, CBET, H3JIyueHHUE M Jp.) Ha
MHUKPOOPTaHU3MBI.

40.BnusiHue xuMuyeckux (pakTopoB (COUPTHI, KUCIOTHI, IIET0YH U Jp.) HA MUKPOOPTaHU3MBI.
41.BnusiHue Ononornyeckux GpaxTopoB (AaHTUOMOTHKH, (parv) Ha MUKPOOPTaHU3MBI.

42 MuxkpoOuotieHo3bl. CuMOHMO3, KOMMEHCAINU3M, METa0hu03, CHHEPIHMM, aHTOTOHH3M, Mapa3uTU3M,

¢arus.
Bonpocsl ko 2-0ii py0eskHOH KOHTPOJbHOW pabote
1. Poct u pazmHoxkeHne MuUKpoOoB. Pa3el pocta Mukpo6oB. Kpusas pocTa.
2. Poct u pazMHoxkeHue nmpokapuoT. OcHOBHBIE napamerpsl pocta. Kpusas pocra. OcoGeHHOCTH
pocTa.
3. KyneTuBupoBanue MHUKpPOOOB. EcTecTBeHHbIE U  HCKYCCTBEHHbBIE IHUTATENbHBIE CPEJbI.

DJeKTUBHBIE Cpe/ibl. XapaKTep pocTa MUKPOOOB.
4, KynbrusupoBanue Mukpoopranu3mMoB. [lonydyeHne YMCThIX KYIbTYD.

5. Bnusinue ¢puznyeckux (pakTopoB — BBICOKUX M HU3KUX TEMIEPATyp HA MUKPOOPTaHU3MBI.
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6. [Mcuxpodumasl, Me3ohmuisl, TepMobmLIbl. JIcHcTBHE BBICOKMX M HH3KHX TEMIIEpaTryp Ha
MUKPOOPraHHU3MBbI.
7. Kakoe aeiicTBre Ha MUKPOOPTaHU3MBI OKa3bIBAIOT BHICYIITUBAHUE H BAKyyM?
8. Kaxkoe neiicTBue Ha MUKPOOPTaHU3MbI OKa3bIBAE€T BUJIUMOE U3JIydeHue? YIbTpa3ByK?
9. Bmusanane Ha MHUKpPOOPTraHU3Mbl ~MArHHUTHBIX HOHeﬁ, TUAPOCTATUCTUYCCKOI'O  JABJICHMUA,
COTpSICEHHUI.
10.  Bnwmsnue xumuueckux (HakTopoB (CIUPTHI, KUCIOTHI, IIEI0YH) HA MUKPOOPTaHU3MBI.
11. MukpoOroneHO3bl. B3auMOOTHONIEHHWsST B  MHKPOOHMOIIEHO3aX: CHMOMO3, KOMMEHCAIH3M,

MeTa6I/IO3, AHTarOHH3M.

12. BzauMoOTHOIIEHUS B MUKPOOHOLIEHO3aX: Mapa3sUTU3M, aHTaroHU3M, (arus, ¢ar-arpeccop.

13. DKOJIOTHS MUKPOOPTaHU3MOB. MUKpOGII0pa OYBBI — BOJIOPOCIH, TPHUOBI, OaKTepHH.

14. DKOJIOTHA MUKPOOPTaHU3MOB. MUKpOGII0pa BOIOEMOB U CAMOOYHIIIEHHE BOJIOEMOB.

15.  Dkosoruss MUKpoopraHu3MoB. Mukpoduiopa 03epHOi BoJbl U MOA3EMHBIX BoA. CamoouuIleHue
BOJIOEMOB.

16. KocBeHHBIE METOIBI ONPEACICHUS 3arpsA3HEHUS BOJBI: MHKPOOHOE YHCIIO, KOJH-TUTP, KOJH-
WHJICKC.

17. DKOJIOTUsl MUKPOOPraHU3MOB. Mukpodiopa atMochepHOro Bo3ayxa.

18.  Dkosorust MUKpoOpraHu3MoB. Mukpoduiopa Tena yenoBeka 1 MUKpO(IIOpa bIXaTeIbHBIX MyTeH,

KOXHBIX TIOKPOBOB Y€JIOBEKA.

19.  IlpeBpameHne MHKpPOOpPTaHU3MAMH COCIUHEHWH yriiepoJa B  aHAdPOOHBIX  YCIOBHUSX.
I'omodepmeHTaTUBHOE U TeTEPOPEPMEHTATUBHOE MOJIOYHO-KHCII0€ OPOKEHHE.

20.  IlpeBpamieHue MHUKPOOPTaHM3MaMH COEIMHEHHMH yriepoa B  aHa’pOOHBIX  YCIOBMSX.

[IponnoHoBO-KHCI0€ OpOKEHUE.

21.  IIpeBpareHre MUKPOOPTaHU3MaMHU COEJIMHEHHI yriiepoja B aHa3poOHBIX ycioBusx. CIMPTOBOE
Opo’keHue.
22.  IlpeBpaieHre MUKPOOPTaHU3MaMH COCIUHEHUH yTiepoja B aHadPOOHBIX YCIOBUAX. MacisHo-

KHCJIOe OpOKeHHE.

23.  IlpeBpameHue yriaeBOJOB B a’pOOHBIX YCIOBHUSX ITyTeM HEMOJTHOTO okucieHus. OOpa3oBaHue
YKCYCHOM U JIUNMOHHOM KHUCJIOT.

24.  KpyroBopoT a30Ta. AMMOHU(HKAIMSI MOYEBUHBI.

25. Kpyrosopor a3zora. Hurtpudukauus, neHurpudukanus, (QuUKcanus MOJIEKYISIPHOIO a3zoTa

CBOOOTHOKUBYIIUMHU MUKpoopranuzMamMu. KinyOeHbKoBbIE OaKTEpUU.
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26. T'enetrika MHKpOOpPraHu3MoB. DOpMbl HM3MEHYHMBOCTH MHKPOOPraHn3MOB. (DeHOTHIIHYECKHE
U3MCHCHUSI.
27. T'enetnka MuKpoOpraHu3mMoB. @DOpMbI HM3MEHYMBOCTH MHUKPOOPTaHU3MOB- TE€HOTHUIIHYECKUE
U3MCHCHUNS.
28. I'enoTunuueckue N3MEHEHUS — CJIICACTBUEC My’I‘aHHfI. CHoHTaHHBIE U WHAYOUPOBAHHBIC MYyTalllH.
29.  KomOuHATHBHBIC H3MEHEHHS Y MUKPOOPTaHU3MOB: TpaHC(HOpMaIns, TPAaHCIYKIIHs, KOHBIOTallHs.
30.  TIpakTH4eckoe MCIOIb30BAHME H3MEHYMBOCTH MUKPOOPTAaHU3MOB.
31.  TIpaktuueckoe mpUMEHEHHE MUKPOOpraHu3mMoB. Cdepbl HCIOIb30BaHUS MUKPOOPTaHU3MOB.
32. HI/IH_[eBBIe IIPONU3BOACTBA, OCHOBAHHBIC HA MI/IKpO6HOM MeTtabonusMe. Mcroibp30BaHue MOJIOYHO-

KHCIIBIX OaKTepH.

33.  Ilumesbie IpOU3BOJICTBA, OCHOBAHHBIE HA MUKPOOHOM MeTabosm3me. Vcronp30BaHue APOFKOKEH,
YKCYCHO-KHCIIBIX OaKTEPHii, UCTIOIBb30BaHIE OMOMACChl OaKTepUil.

34.  Tlopua mumieBbIX NPOAYKTOB. (DakTOpHl BIMUSIONIME HA IPOLECC MOPYH IMPOAYKTOB. MeTobI

3al0UTBI IPOAYKTOB OT IIOPYH.

35. Kakue BemiecTBa MHUKPOOHOTO TPOUCXOXKICHUS HCIIONB3YIOTCS ISl TUATHOCTHKUA W JICYCHHUS
3a00JIeBaHUI?

36. Pone MUKpOOPraHu3MOB B MPUPOJHBIX MECTOOOMTAHUAX. MHUKPOOPraHW3Mbl KaK 4YacTh
9KOCUCTEMEL.

37. OYHKIMH MUKPOOPTAaHU3MOB B TIPHPO/IC.

38.  MukpoOHBIE MECTOOOUTAHUSI.

39. XuMHuuecKasi CTepUIIn3anus

40.  buonorunyeckas cTepuinzaus.

41]. Crepunuzanus CTEKISHHON MOCY/IbI.

42.  Muxkpodaopa momoct pra denoseka. [IpoBenenue ananmmsa.
43.  HUccnenoBanue Mukpodaopsl Bo3ayxa rno merony Koxa.
44.  JlemoHctpanus nocryiaroB P.Koxa. Beiienenue KyiabTypbl BO30OYIUTENs] THUSHUS.

45. IToctynater P.Koxa.

46.  Kak ompenenuTh 4yBCTBHTEIHLHOCTh MUKPOOPTAHU3MOB K aHTHOMOTHKAM?
47.  Crepunusanus. [IpokanuBanue B MIaMEeHU TOPETKH.

48.  JlpoOHas crepunm3anus (TuHaanusanus). [lacrepuzanus.

49.  Henomnas crepuim3anus

50.  Crepwiuzanus CyXuM HapoMm.

51.  Crepunu3zainus napom moJ 1aBleHHEM (aBTOKIaBUPOBaHUE).
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Bomnpocskl Kk 3xk3aMeny

1.
2.

© © N o

10.
11.

12.
13.

14.

15.

16.

17.
18.

19.
20.

[Ipenmer u 3amaun MUKPOOHOJIOTHH.

Uctopust passutuss MukpobOuonoruu. Brxman Jlesenryka, Ilacrepa, MeunukoBa, Koxa B
pa3BUTHH MUKPOOHOJIOTUH.

Ponib MMKpOOPraHu3MoOB B JIECTPYKIMU BEILECTB B HPUPOJE, B MUIIEBBIX OMOTEXHOIOTUAX —
XJ1e00TIeUEeHNH, BUHOEIINY, [INBOBAPEHUH, ChIPOIEIUU

[IpyHOUIBL  CUCTEMAaTUKUM MHUKpPOOpPraHu3MoB. bunapHas HoMmeHkinarypa. llomsatue Bug,
KYJIbTYpPa, YUCTas KyJlIbTypa, LITAMM, KIIOH.

dopma 1 pazMepbsl MUKPOOPraHU3MOB. XapaKTEPUCTUKA KOKKOBBIX, ITaJJOUKOBUIHBIX, U3BUTHIX
OaKTepHii.

Pa3mepsl Mukpoopranusmos. CtpoeHre MUKpOOHBIX KieToK. KileTouHble opraHesibl
Oco6eHHOCTH CTPOEHUS KJIETOYHOM CTeHKU MUKpOOHOM kietku. Hykneouns.

Oco6eHHOCTH CTPOEHUS LIUTOIMIa3MaTHYECKOH MeMOpaHbl MUKPOOHOH KIIETKH.

Pasnuuuss B CTpOEHMHM KIIETOYHBIX CTEHOK IPAaMMOTPHUILATENBHBIX M I'PAMMIIOIOKHUTEIbHBIX
MHKPOOPTraHU3MOB.

OTinuus KIETOYHON OpraHU3alyy 3yKapuoT U IPOKapUOT

XKryTuku, muiM, Kamncynibl M CIOpbl MUKPOOHOW KJIETKHM, UX pOJb B aJanTallid MHUKPOOHOI
KJIETKH K YCIIOBUSAM OKPYKarOLIEH Cpeibl.

CrpoeHune, XUMHUYECKUI coCTaB U (PYHKIIMY KOMIIOHEHTOB MPOKApPUOTHBIX KIETOK.
[TpuroroBneHne (GpUKCUPOBAHHBIX MpENapaToB U MPENapaToB >KUBBIX KJIETOK — pa3/iaBieHHas
Karuis, BUCSYas Kalljls, OTIeYaToK. [lepednciuTs sTansl IpUTrOTOBIICHHUS.

OxpamuBaHue MUKpOOpraHu3moB. [IpocTele M CIOXKHBIE  METOJABI OKpPAIIMBaHUSA. Talbl
IIPUTOTOBJIEHUS OKPALIECHHBIX IIPENapaToB.

JuddepenunanbHas okpacka 1o MeTtony I'pama. CrpoeHue  KIETOYHOH  CTEHKH
IPaMIIOJIOKUTENbHBIX M IPaMOTPULIATENIbHBIX OaKTepuit

BripanuBanue MUKpOOPraHM3MOB Ha NMUTATENbHBIX cpeaax. [lutatenbHble cpeabl, TpeOoBaHuUs,
MPEABSIBISAEMBIM K HUM.

Knaccudukanus nuraTenbHbIX cpell, YIUIOTHEHUE MUTATEeIbHBIX CPell, XpaHEHHE.

XuMUUeckuil coctaB TmpokapuoT. Poib BoJbl, OENKOB, YIJIEBOAOB, JHMIHUIOB B JKU3HU
MIPOKApHOT.

Ponb Makpo- 1 MUKPO3JIEMEHTOB B MeTa00JIM3ME MPOKAPUOT.

MexaHu3M MeTaboIM3Ma IpOKapuoT.
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21. [lsixanue npokapuot. AspobHoe apixanue. [lonHoe oxkucnenue. Hemonxnoe okucienue.

22. JIpixaHne MUKPOOPTraHU3MOB. AHA3pOOHOE OKHUCIICHHE.

23. ®epMeHTHI U UX POJIb B IPEBPAILLICHUH BEIIECTB MUKpoopranuzmamu. CBoiicTBa (hepMEeHTOB.

24. ®epMeHTHl M HMX pPOJIb B MPEBpAIIEHUM BEIIECTB MHUKpoopranm3dmamu. Kiaccubukarms
(hepMeHTOB.

25. Crepuiu3alys ocyzibl, HHCTPYMEHTOB, IUTATENIbHBIX CPEL.

26. Crioco0bl CTepUIIN3aIMH TUTATEIBHBIX CPEI.

27. CriocoObl CTeprIH3aIuy 1aO0PaTOPHON CTEKIISTHHON TIOCY/IBI.

28. Poct u pazMmHoxeHue nmpokapuoT. OcHOBHBIE MapameTpbl pocta. Kpusas pocra. OcobeHHOCTH
pocTa.

29. KynbTuBHpOBaHNE MUKPOOPraHW3MOB. [lomydeHue 4uCThIX KyJIbTyp. 3aKOHOMEPHOCTh pOCTa
YHUCTBIX KYJIBTYD.

30. Bupycel — BHekJeTOUHble (DOPMBI KHU3HM. XUMHUYECKHH cocTaB BUpPYcOB. B3aumopeiictBue
BHpYCa C KJIETKOH.

31. Crioco0sl mepeaun BUPYCHBIX 3a00JI€BaHUH - TpuUIINa, octbl, noarnomenuta, CITNda.

32. TlpeBpainieHre yrieBOJIOB B aHAIPOOHBIX YCIOBHSIX. MOJIOYHOKHCIOE OpOKeHHE (TUITUYHOE U
HeTUNU4HOe). Bo30yanTen MOJIOYHOKUCIOTO OpOXKEHUS.

33. [IpeBpaiieHue yrieBogoB MUKpoopranuzMamiu. [IponroHoBo-kucioe OpoKeHHeE.

34. llpeBpamenue  yrieBoaoB MuKpoopranmsmMamu. CrmproBoe OpokeHue. Bos3Oymurenu
OpOXKEHUSI.

35. [IpeBpaiiieHue yriaeBoJOB B a9pOOHBIX YCIOBUSAX IMyT€M HEMOJHOro okucieHus. OOpa3oBaHue
YKCYCHOM, IMMOHHOM, IIaBEJIEBON KHUCIIOT.

36. KpyroBopot azora. AMMOHH(UKAIUS MOYCBHUHBI.

37. KpyroBopor a3zora. Hurpuduxanms, neHutpudukamus, QUKcanus MOJEKYISIPHOTO a30Ta
CBOOOJHOXHBYIIIMMU MUKpoopranuzMamu. KiyOeHbKOBbIE OaKTepHH.

38. [lomyyeHne 4HMCTBIX KynbTyp. CxeMa HpPUIOTOBICHMS pa3BEACHUN Ui MOJYy4YEHHs YHUCTOM
KYJIbTYPbl MUKPOOPTaHU3MOB.

39. Brusiane ¢usnyecknx (paxTopoB (TeMIieparypa, BBICYIIMBAaHUE, CBET, M3JIydeHHE W Jp.) Ha
MHUKPOOPTaHU3MBI.

40. Biiusinue XuMu4yeckux (pakTopoB (CIUPTHI, KUCIOTHI, IIEI0YU U JIP.) HA MUKPOOPTaHU3MBI.

41. Baustnue Ouonornyeckux (pakTopoB (aHTUOMOTHKH, (paru) Ha MUKPOOPTaHU3MBI.

42. Muxkpo6uorieHo3sl. CUMOHO03, KOMMEHCATH3M, METabn03, CHHEPTUM, aHTOTOHU3M, ITapa3uTU3M,

¢arus.
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. Poct u pazmuoxxenue npokapuot. OcHOBHBIE mapameTpsl pocta. Kpusas pocta. OcoOeHHOCTH

pocTa.

KyneruBupoBanne MukpoOoB. EcTecTBeHHBIE M HMCKYCCTBEHHBIC IHUTATEIbHBIC CpPEIbI.
DJNeKTUBHBIE Cpe/bl. XapaKTep pocTa MUKPOOOB.

KynbTuBupoBanue MUKpoopraHu3MoB. [lomydeHne 4ncToIX KymnbTyp.

Bnusaue ¢pusnyeckux GpakTopoB — BBICOKUX U HU3KUX TEMIIEPATYP HA MUKPOOPIaHU3MBI.
[euxpodmmnsl, Me3o0hmuIbl, TepMopuiuibl. J[eHCTBHE BBICOKMX M HHM3KHX TEMIIEpaTyp Ha
MUKpPOOPTaHU3MBI.

Kakoe nieifictBue Ha MUKPOOPIaHU3MbI OKa3bIBAOT BBICYIIMBAHUE U BaKyyM?

Kakoe neiictBue Ha MUKPOOPIaHU3MbI OKa3bIBaE€T BUAMMOE U3NydeHue? YibTpa3Byk?

BnusiHue Ha MHKpOOpraHM3Mbl MAarHMTHBIX MOJEH, THIPOCTATUCTUYECKOTO JaBJICHMUS,
COTPSICEHHIA.

Bnusaue xuMudeckux GpakTopoB (CHUPTHI, KUCIOTHI, LIEI0YH) HA MUKPOOPTaHU3MBbI.
MukpobuoneHo3pl. B3auMOOTHOIIEHUS B MHUKpPOOMOLIEHO33aX: CHMOMO3, KOMMEHCAJIU3M,
MeTaOHO03, AaHTarOHU3M.

B3anMooTHOIIeHNs B MUKPOOHOIIEHO3aX : Tapa3uTH3M, aHTaroHu3M, ¢arus, gar-arpeccop.
DKOJIOTUsl MUKPOOPTraHU3MOB. MUKpoQIiopa MOYBbI — BOJIOPOCIH, TPUOBI, OaKTEPHUH.

DKOJIOTHsI MUKPOOPTraHU3MOB. MHKpodIiopa BOJOEMOB U CAMOOYHILIEHHE BOIOEMOB.

DKoJ0Tusl MUKpOOpraHu3MoB. Mukpodiiopa 03epHOi BOBI U MOA3EMHBIX BOJ. CaMOOUHIlIEHNE
BOJIOEMOB.

.KocBennble MeTosbl omnpeaeneHus 3arpsi3HEHUs] BOJbl: MUKPOOHOE YHMCIIO, KOJIU-TUTP, KOJIH-
UHJIEKC.

DKoJorus MHKpOOpraHusmMoB. Mukpoduiopa Teia 4YenoBeKa M MHUKpPOQIIOpa JbIXaTeNbHbIX
IIyTeH, KO)KHBIX TTIOKPOBOB YEJIOBEKA.

[IpeBpaiieHre MHMKpOOpraHM3MaMH COEJUHEHUH yriepoAa B aHadpPOOHBIX  YCIOBHSX.
I'omodepmeHTaTUBHOE U TeTEPOPEPMEHTATUBHOE MOJIOYHO-KUCII0€ OPOKEHHE.

[IpeBpamieHne MUKpOOpPraHM3MaMH COEAMHEHUH yriepoja B aHa3pOOHBIX YCIOBHUSX.
[IponroHOBO-KHCIOE OpOKEHNE.

[IpeBpamienre MHKpOOpraHM3MaMH COEIUHEHUH yriiepoAa B aHadpPOOHBIX  YCIOBHSAX.
CrniuproBoe OpoxeHue.

[IpeBpateHne MUKpOOpPraHU3MaMu COEIMHEHUH yriiepo/ia B aHa3pOOHBIX yCIoBUAX. MacisHo-

KHCJIOE OpOKEHHE.
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63. IIpeBpailieHre yrieBoJI0B B adpOOHBIX YCIOBUAX IyTEM HEMOJHOTo okucieHus. OOpazoBaHue
YKCYCHOM M JIMMOHHOM KHUCJIOT.

64. KpyroBopot a3ota. AMMOHH(HUKAIUS MOYEBUHBL.

65. KpyroBopor aszora. Hurpuduxauusa, aeHutpudukanus, QGuKcanus MOJEKYISIPHOTO a30Ta
CBOOOTHOKHUBYIIUMH MUKpoopranu3zMamu. KirybenbkoBbie 6akTepuu.

66. 'enetrika Mukpoopranu3smoB. DOopMbl H3MEHUMBOCTH MHUKPOOPraHu3MOB. DEHOTUNIHYECKHE
M3MEHECHHUS.

67. 'enetnka MHKpOOpPraHu3MoB. POpPMBI M3MEHYHMBOCTH MHKPOOPTaHHM3MOB- T'€HOTHIIUYECKHE

U3MCHEHUS.

68. ['eHoTUIMYeCKHEe H3MEHEeHusT — cheacTtBue Mytauuil. CIOHTaHHbIE M WHJYLIUPOBAaHHbBIE
MYyTaIH.

69. KomOuHaTHBHBIE M3MEHEHUSI y MHUKPOOPTaHM3MOB: TpaHCPOpManus, TpaHCIyKLuS,
KOHBIOTaITHSL.

70. HpaKTI/IquKOC HCIIOJIb30BAHUEC U3BMCHUYMNBOCTH MUKPOOPTaHU3MOB.

9. VYuedHOo-MeTOAMYECKOEe M HHPOPMALMOHHOE 00ecTedeHHe TUCIUTIIUHBI (MOTYJIs1)
OcHoBHas JiMTeparypa:

1. 3BepeB B.B., MukpoOuosnorus, BUpycoJOTusi: pyKOBOJACTBO K MPAKTHUECKUM 3aHATHUSIM :
yue6. mocodue / 3BepeB B.B. [u np.]; mox pen. B.B. 3sepea, M.H. Boiiuenko - M. : ID0TAP-Menua,
2015. - 360 c.

2. Kysnenosa E.A., Mukpo6uonorus. Y.1 : yaue6Hoe nocobue : B 2 u. / E.A. Ky3Henosa, A.A.
Kusses - Kazans: U3gareasctBo KHUTY, 2017. - 88 c.

3. NpuaroB A.JI., Mukpo6uonorusi : Monorpadust / Usuato A.JI. - M. : HUznarenscTBo
ACB, 2013.-120c.

Jlomo/IHMTeIbHAS JIMTepaTypa:

1. JIykomckas K.A. MukpoGuosorus ¢ ocHoBaMu Bupycosioruu. M. 1987.

2. OO6miast ¥ caHUTapHas MUKPOOHOJIOTHS ¢ TEXHUKOH MUKPOOHOJIOTHYECKUX HCCIIeI0BaHUM.
M.: Meanmimaa 2004. 576 c.

3. I'ammoeBa B.C. JlabGopaTopHbIi NpakTHUKYyM IO MHKpOOHOJNIOTHH. YuebHoe mocolue.
Bnanukaskas, 2008. 86 c.

4, [nerens I'. O6mas mukpoduonorus. M.: Mup. 1987.

S. ABtanmguioBa.A.A. OcHOBHBIE TPYIIIBI MHUKPOOPTaHU3MOB, yue0.mocobue

COr'Y, 2006
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10. MaTepI/laJILHO-TeXHI/I‘leCKoe OCHAIICHHUE TUCHUIIIMHBI

B oOpa3oBarenpHOM @poOLECCE HUCHONB3YIOTCSA: AyAMTOpHUSl Ui TPOBEACHUS 3aHATUI
nexkuunonHoro tuma (Ne 610 ydgeOHoro kopmyca Ne7): oOopyAoBaHa CHENMATU3UPOBAHHON (yueOHOM)
MeOenpl0 Ha 25 TMOCaJ0YHBIX MECT; TEXHUYECKHMMH CpeICTBaMU OOy4YeHUs, CIYKallUMH Ui
MpeACTaBICHUsT y4eOHOUW wuHGOpMAIUU OOJBIION ayJUTOPUM TIO JUCHUIUIMHE «BuTamMuHOIOTHS»
npoektop BenQ MS527, yueOHO-HATIISTHBIC TTOCOOHSI.

Aynuropus Ans MpoBeneHUs 3aHATHIl mpakTuueckoro tuma (Ne 610 yueGHOro kxopmyca Ne7):
o0opy/noBaHa CHENHUATU3UPOBAHHON (yueOHOI) mebenbl0 Ha 15 MOCaJOYHBIX MECT; TEXHUYECKUMU
cpeacTBaMu OOydYeHUs, CIIYKallUMU JJIs [Ipe/icTaBIeHHs yueOHOl nHpopMauu O0IbIION ayAUTOPUH 110
JTUCITUTITUHE.

1. MynsTUMEANIHBIN  KOMIUIEKC (KOMIBIOTEp, MPOEKTOp, OKpaH), HAOOpHI ClaiiIoB,
Ta0IUL/MYIbTUMEIUIHBIX HAIVIAHBIX MAaTepUANOB 1O PA3IUYHBIM pa3feNiaM IUCHUIUIMHBI, JOCKa
WHTEpaKTUBHAs.

2. [Ipoexninonnoe mMynbTUMEnUHOE OO0OpyaoBanue (MynbTUMeAUiTHBIN poekTop Optoma
Dx327.

3. PabGouast cranmms B Kommiekre: Ilpomeccop: AMD X3 445/ ASRock N68-S3/

2048Mb/500Gb/.

4. Muxkpockon 6nonoruueckuit OuHokyssipHbI Mukpomen 1 Bap. 2-20 (KHP) — 12 mT.
5. Muxkpockon 61onornyeckuit TpUHOKYIsipHbIi Mukpomen 2 Bap. 3-20 (KHP).
6. Muoro¢pyHkuuoHansHoe — ycrpoiictBo  M®Y  Samsung Xpress M2070W  SL-

M2070W/FEV.
7. Tepmocrar anekrpudeckuit cyxopozaymnsiii TC-1/80 CITY.
8. Cyxoxaposoit mkad FD53 BINDER.

9. bans BogsgHas ¢ INIMTKOM.
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10. Crepuin3zarop nojiyaBToMaTHYeCKui nmapoBoi ropusonTaisHoro tuna ['Ka-100 113 AO.
11.  Ilnwtka snextpuyeckas Supra HS-110.
12.  XonoauIbHUK.
13.  T'openku coUpTOBEIE
14.  JlabopatopHas mocyna.

CUCTEMA MEHEJ[DKMEHTA KAYECTBA
VYmpasneHne JOKyMEHTHPOBaHHOM nHpopMarmei 7.5.3
Konrexkcr opranmsammuu 4. O6ecnieuenne 7. (Ilepconan 7.1.2)
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MunucrepcTBo
HayKu W BbICIIEro o6pasosanus PO Brasenen nporecca 7.5.3: Otzen 10KyMeHT0o060poTa Crpanuna 44 u3 44
®I'BOY BO «COI'Y» Bun noxymenra: IlonoxkeHue 1o AesTeIbHOCTH

Honoxenue o paspaborke u peanusanuu OIOIT COT'Y

11. Jlucer oOHOBIEHUSA

[Tporpamma oGHOBIIEHA.

PaGouast mporpamMma o0CyXJeHa ¥ COTJlacOBaHa Ha 3acelaHud Kadeapsl aHATOMHH, (GU3HOJIOTHU U

0otaHuku oT « _26  » 06 2019 r., mpotokosa Ne 13.

3aBenyronmii kagenpoit lNanmoesa B.C.

[Tporpamma oobpeHa Ha 3aceiaHuu coBeTa (paKyabTeTa XUMUU, OMOJIOTUU U OMOTEXHOJIOTHHU OT

« 1 » 07 2019 r., nporokon Ne 12.

[Ipencenarens coBeta akynprera Araea ©.A.
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