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Conep:xanue

[lepeueHb KOMIIETEHIINI C YKa3aHUEM ATaroB UX (POPMUPOBAHUS B MPOIECCE OC-
BOCHUS OITOTIL. ... .o e e 3
Onucanue nokasareiaei U KpUTEPUEB OLICHUBAHUS KOMIIETEHIIMI HA PA3JIMYHbBIX
sTanax ux (OPMHUPOBAHUS, ONTUCAHUE TITKAT OIMCHUBAHUS .....ouvveneiiiieiiiieniiieenss D
TumnoBble KOHTPOJIBHBIE 33/IaHKS WM UHBIE MaTEpPUAIIbl, HEOOXOIUMBIE JJIsI
OIICHKH 3HAHWM, YMEHUI, HABBIKOB U (WJIK) ONBITA AESITEILHOCTH, XapaKTEPH-
3YIOIIUX ATanbl (GOPMUPOBAHUS KOMIIETEHIIUI B IIPOIIeCcCe OCBOCHUS 00pa30oBa-
TEABHOM TTPOTPAMMBDBL. et eteentteenaeenteenteeeeeeeneeenneeneenneennee e sneeesreeene e O
MeToanueckue MaTepuabl, OMPEAEISIONIUE MTPOUETYPhl OLICHUBAHUS 3HAHUM,
YMEHHM, HAaBBIKOB U (WJIM) OTBITA ICSITEIBHOCTH, XapaKTEPU3YIOIINX ITAIbl UX
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1. Ilepevyenb KOMIIETEHUIMH ¢ YKa3aHHeM 3TANOB UX (JOPMUPOBAHUSA
B npouecce oceoennsi OINOIT

B pesynbrare uzyueHus nucuuiuiiiabl "Mukpobuosorus" odydaroniuecs, B COOT-
BerctBUM ¢ ®I'OC BO namnpanenuto noarorosku 35.03.08 Boansie Ouopecypcesl u ak-
BaKyJbTypa, YTBEPKIECHHOTO NMpuKkazoM MunuctepcTBa oOpazoBaHus U Hayku PO ot
17 nrons 2017 r. Ne 668, hopMupyroT ciienyrone KOMIETSHIINHN

"Crioco0eH pemiath TUIOBBIC 3a/1a4 MPOGECCHOHATBHON e TEFHOCTH Ha OCHO-
B€ 3HAHWUW OCHOBHBIX 3aKOHOB MaTEMaTHUYCCKHUX, ECTECTBEHHOHAYYHBIX B o0menpodec-
CHOHAJIBHBIX JAUCIUIUIMH C TPUMEHEHUEM HH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEX-
Hoyoruit" (OITK-1);

"CrnocoOeH co3/1aBaTh M MOJJICPKUBATH OE30MACHBIC YCIOBHS BBITIOTHEHUS TIPO-

n3BOJICTBEHHBIX mporeccoB” (OITK-3).

Tabmuna 1
®opMupoBaHHE KOMIIETEHIMH B IpoLecce H3yYeHUsl AUCHMIINHBI
"MuxkpoouoJsiorus'"
Onenovnsle
Kowmmerenrus CTpyKTypHBIE 5ieMeH- | JTamnsl HOopMu- cpencTBa
TBHI KOMIIETCHIINH (B pe- | poBaHMS KoMIe- | Buabl 3aHsATHil | U1 OLIEHKH
3yJIbTaTe OCBOCHUS TEHIUH B TIPO- | U1 GOPMHUPO- YPOBHS
JHACHUTUIMHBI IIECCe OCBOCHUS | BaHUS KOMIe- | chopMupo-
Kon HanmeHnoBaHue 00yJaronuii ToMmKeH OIIOII (ce- TEHIHH BaHHOCTH
3HATh, YMETh, BIAJCTD) MECTp) KOMITETEH-
895051
1 2 3 4 ) 6
OIIK-1 | Cnocoben  pemats | OIIK-1.3  Hcnoms3yer JIeKIuY, 1abo- | mabopatop-
THITOBBIC 3a7a4M | eCTECTBEHHO-HAYYHBIE paTopHbIe 3a- | Has paboTa,
npodeccHoHaIbHOM | OCHOBBI B Iporecce HATHUS YCTHBIH On-
NS TeIILHOCTH Ha | TEOPETUUECKUX M IKC- poc, TeCThI
OCHOBE 3HAHMM OC- | IEPUMEHTAJBHBIX  UC-
HOBHBIX 3aKOHOB Ma- | CJIEJOBaHUIi;

TEMaTUYEeCKHX, ecTe-
CTBEHHOHAYYHBIX H
obmenpodeccrnoans-
HBIX JUCLMIUIMH C
MpPUMEHEHUEM  HH-
(hopMarmoHHo-
KOMMYHHKaIOHHBIX
TEXHOJIOTHH




OIIK-3 | Cmocoben co3maBath | OIIK-3.4  Kontpomnu-
u HOJICP)KUBATE | PYeT COOJIOJICHHE HOPM
0e30MacHbIe YCIOBUS | MUKPOOHOJIOTHYECKOH,
BBITIOJIHEHHSI TIPOM3- | MXTHONATOJIOTUYECKON
BOJCTBEHHBIX TIPO- | U MXTHOTOKCHKOJIOTH-
IIECCOB 4ecKoil  0e30macHOCTH
Opd  OCYLICCTBICHUU
TEXHOJIOTHYECKUX MPO-
L[ECCOB;

[Ipumeuanue:

Komnerennust OIIK-1 — Takxe hopMUpyeTCst B X0J1e OCBOCHUS JTUCIMUIUIMH: 300-
norusi, Teopus sBomonuu, Xumus, ['uapoduonorus, Uxtuonorus, buonorudyeckue oc-
HOBBI PBIOOJIOBCTBA, [ cTOOTHS M ASMOpHosiorus peid, Maremartuka, ®uszuka, Mudop-
MaTHKa, JKojorus, 'eHeTnka u cenekius poio, dusnosnorus peio, Lludpossie TexHOIO-
TMA B aKBakynbType, ['maposiorusi, Bogueie pacTeHHsi TpECHBIX BOJOEMOB, BojHbIe
pactenust Mopel U okeaHoB, OCHOBBI SKOJIOTUU U OMOJIOTHH MTPECHOBOIHBIX THAPOOUO-
HTOB, OCHOBBI PKOJIOTUM U OMOJIOTHU MOPCKUX THAPOOMOHTOB, & TAKKE B XOJI€ 3aITUTHI
BBIITYCKHOM KBaTM(UKAIMOHHON pabOThI, BKJIKOYAs MMOATOTOBKY K MPOIEAYPE 3alIUThI U
MPOLEAYPY 3aINTHI.

Komnerenmust OIIK-3 — takke GpopmupyeTcst B X0A€ OCBOCHUS TUCHUTUTMH: WX-
TeonaToJiorusi, MxreoTokcukosnorus, be3onacHOCTs M KauecTBO pPHIOHOW MPOAYKIIHH,
Canutapnas rugpoobuosorus, ['uruena u canutapus B akBakyyibType, CaHuTapHas TuI-
POTEXHUKA, & TAKXKE B XOAE MPOXOKICHUSA TEXHOJOTHUYECKOW MPAKTUKHU IO UXTHOJIO-
U, aKBaKyJIbTYpe M OCETPOBOJICTBY, 3AIMThI BHITYCKHOW KBAIM(UKAIMOHHON pado-
ThI, BKJIFOUAS MIOJATOTOBKY K MPOLEAYPE 3aIIUTHI U MPOLEAYPY 3AIIUTHI.




2. Onucanue noKasaresieid 1 KpUTEepreB OLlCHUBAHUS KOMIIETEHIIM A
HA Pa3JIMYHbIX 3Tanax ux GopMupoBaHUs, ONMCAHHUE IIKAJ OLlEHUBAHUS

Ta0mnuua 2

Hepequb OLCHOYHBIX MaTepHuajioB

/a

HaunmenoBaunue
OIIEHOYHOTO MaTepraia

Kpatkas xapakrepucTtuka
OLIEHOYHOI'0 MaTepuaja

[IpencrasieHue OLlEHOYHOTO
cpeactra B OC

VYCTHEIA OTYET IO Jia-
OooparopabiM  pabo-
Tam

CpenctBo, HalpaBJI€HHOE Ha
U3y4eHHEe NIPAKTUYECKOI0 X0a
T€X WJIN UHBIX IIPOLIECCOB, HC-
CJIeZIOBaHUE SIBJICHUS B paMKax
3aIaHHOM TE€MBbI C IPUMECHECHU-
€M METOJIOB, OCBOEHHBIX Ha
JEKLUSAX, CONOCTABJIEHUE IIO-
JY4YEHHBIX pe3yJbTaTOB C TEO-
PETHUUECKUMU  KOHLIETILHAMH,
OCYILIECTBJIEHUE HHTEpIIpeTa-
LMW TIOJYYEHHBIX pe3yJibTa-
TOB, OLIEHMBAHUE MPUMEHHMO-
CTH TOJYYEHHBIX PE3YyJIbTaTOB
Ha MPAKTHKE.

TpeGoBaHusl K yCTHOMY OT-
4eTy 1o nabopaTopHBIM pa-
O6otam

ColOecenoBanue

CpencTtBo KOHTpOJI, OpPraHu-
30BaHHOE Kak CIelralbHasl
Oecena memxarormueckoro pa-
O0oTHUKa ¢ OOydJarommMmcs Ha
TEMBI, CBA3aHHbBIC C U3y4aeMOU
JTUCIUTUTMHOM U pacCUNTAHHOM
Ha BBISICHCHHE 00beMa 3HAHUH
oOydarorierocss 1Mo  Ompeje-
JICHHOMY pasJliely, TeMe, Mpo-
Oneme u T.11.

Bompockl 1o temam auciuim-
JIMHBI:
- MEPEeYCHb BOIPOCOB ISl YCT-
HOT'O Ompoca

TectupoBanue

Meron, KOTOpPBIA TMO3BOJISIET
BBISIBUTH  YPOBEHb  3HAHMH,
YMEHMH U HaBBIKOB, CIOCO0-
HOCTE M JpPYI'HX KauecTB
JUYHOCTH, a TaKXX€ UX COOT-
BETCTBUE OIIpEEIEHHBIM
HOpMaM IyTeM aHajlh3a CIO-
cO0OOB BBINOJHEHUsI 00ydYaro-
HIUMHCST  psiia  CHEelHMaTIbHBIX
3aJaHuN

bank TecTOBBIX 3a/1aHUN




Ta0numa 3

IIporpamma oeHUBAHUS KOHTPOJUPYEMOH IMCHUILIMHE

Kox xonTpOonupyemoit

Ne KoHtponupyemsle pa3aeibl HaumeHnoBanue oreHOU-
KOMIICTCHIIUN
n/m (TeMBI TUCITUTUIMHEI) HOT'O CpeJICTBa
(mm ee gacTH)
2 3 4
1 | Mopdosorus 6akrepuii OIlK-1 CobecenoBanue
Nzyuenne mMop¢hoIOrHYecKrX MPHU3HAKOB MUK- YcTHBIH oTYeT 10 J1a00-
2 | My pb CIIX TP OTIK-1, OTIK-3
POCKOIIUPYEMBIX OaKTepHid paTtopHbIM paboTam
[IpuroroBicHHe OKPAIICHHOTO OaKTEPHAILHOTO YcTHBIi oTYeT 10 abo-
3 | P — P OIIK-1, OITK-3
mpermapara Jyisi CBETOBOH MUKPOCKOTIHH patopHbIM paboTam
4 | dusnogorus u kiaccupukanus d6akrepuii OIIK-1 CobecenoBanue
CnoXHBIC METOJBI OKpAIlIMBaHHS OaKTepHAIb- YcTHBIH oTYeT 110 J1a00-
5 ARL OKP P OIIK-1, OTIK-3
HOTO Tpernapara patopHbIM paboTam
YcTHbIi oTYeT 10 N1abo-
6 | U3yuenue MopdoiIoruu IIeCHEBEIX TPHOOB OIIK-1, OIIK-3
paTopHBIM paboTaM a
7 | I'pn6bl, aAKTHHOMULETHI U BUPYCHI OIIK-1 CobecenoBanue
[MuTaTenbHbIC Cpeabl IS BhIPAIIIMBAHUS MUKPO- VY CTHBIH OTYeT o Ja60-
8 OIIK-1, OIIK-3
OpraHu3MOB. MeTObI CTEPUITN3AIUH patopHbIM paboTam
Kynstusuposanue MUKPOOPraHu3mMoB VY CTHBIN OTYET I10 Ha6o_
9 |V P poop OIIK-1, OTIK-3
B 1a00paTOPHBIX YCIOBUSIX paTopHBIM paboTam
eiicTBMe Ha MUKPO00OB (aKTOPOB BHeUIHeil
10 A P b P OIlK-1 CobecenoBanue
cpenasl
Metoapl MONy4YEeHUs] YUCTOM KyJIbTYpPbl MHUKpPO- YcTHBIH oTYeT 1o J1a0o-
11 A Y YIRTYP P OIIK-1, OIK-3
OpPTraHU3MOB paTopHBIM paboTam
MeToapl  MASHTUPUKAIINI MHUKPOOPTaHU3MOB. N
A A uran boOp YcTHBI oTYeT 110 N1abo-
12 | Onpenenenne KynbTypajdbHBIX MPU3HAKOB MHUK- OIIK-1, OIIK-3
paTopHBIM paboTam
POOpPTraHNu3MOB
13 | OkoJ0rusi MUKPOOPraHU3MOB OIIK-1, OIIK-3 CobecenoBanue
Onpenenenne ONOXUMUYECKUX TPU3HAKOB MUK- YcTHBIH oTYeT 1o J1a0o-
14 | TPEA P OIIK-1, OTIK-3
POOPTraHNU3MOB patopHbIM paboTam
N YcTHBIN 0TYeT 110 J1a00-
15 | Ceponornueckast uaeHTUHUKAIMA OaKTepUit OIIK-1, OIIK-3
paTOpHBIM paboTam
Nudexuun: odume NOHATUS U KjIaccupura-
16 | unsa. Kumeuynble MH(pEKIHM W OTPaBJIEHHS OIIK-3 CobecenoBanue
YeJI0BeKa 0aKTepHaJbHON NPUPOILI
Unentudukanus Gaktepuii mpu MOMOIIW JIHAT- .
A uan P P Hu A YcTHBIH oTYeT 10 J1abo-
17 | Hoctueckoro Oaktepuodara W oOmnpenescHHe OIIK-1, OIIK-3

YCTOWYHMBOCTH OaKTepHii K aHTHOMOTHKAM

paTOpHBIM paboTam




Koa xonTponupyemoit

Ne Kontponupyemsie pa3aeist HaumenoBanue orenou-
KOMIIETCHLIUU
/1 (TeMBI TUCITUTLIHHEI ) HOTO CpelICcTBa
(nm ee yactn)
2 3 4
YcTHBIi oTYeT 10 1abo-
18 | CanurapHoe HUCCIICAOBAHUE BOIBI OIIK-3
paTopHBIM paboTam
19 | Un¢exunonnsie 3a60/1eBaHUs PbIO OIIK-3 CobecenoBanue
20 CanuTapHOe HCcCIeoBaHle BO3AyXa, PyK H 000- OIK-3 YcTHBIH oTYeT 1o J1a00-
PYIOOBaHUS paTtopHbIM paboTam
21 bakrepuonornuecknii aHaian3 KadecTBa PIOHOTO OIK-3 YcTHBIH oTYeT 1Mo 1abo-
(dapma (3anstue 1) paTopHBIM paboTam
Mukpo6uoJiorusi pbiObl M PBIOHBIX MPO-
22 OIIK-1, OIIK-3 CobecenoBanne
AYKTOB
23 BakTepuonornvecknii aHamu3 KauyecTBa PIOHOTO OIIK-3 YcTHBIH oTYeT 1o J1abo-
(dapma (3ansTue 2) paTopHBIM paboTam
o4 Bakrepronornueckuii aHaau3 KauecTBa prIOHOTO OITK-3 YcTHBIi oTYeT 10 Nabo-
(dapma (3ansarue 3) paTopHBIM paboTam
25 | MukpoOHoI0THsI KOHCEPBOB OIIK-1, OIIK-3 CobecenoBanue
26 BakTepuonornvecknii aHamu3 KauyecTBa pIOHOTO OIIK-3 YcTHBIH oTYeT 1o J1abo-
¢apmia (3ansTue 4) patopHbIM paboTam
27 Onpenenenue MPOMBIIUIEHHOW CTEPHIIBHOCTH OIIK-3 YcTHBIi oTYeT 10 N1abo-
KOHCEepBOB (3ansTHe 1) patopHbIM paboTam
o8 Onpenenenue MPOMBIIUIEHHOW CTEPHIIBHOCTH OIIK-3 YcTHBI oTYeT 110 N1abo-

KOHCEPBOB (3aHATHE 2)

paTopHbBIM paboTam

Tabnuma 4

Onucanue nokasaresjne 1 KpUTepUeB OLCHUBAHUS KOMIIETCHIMI 10 IMCUUILIMHE
"MuKpoOHoI0rus’’ HAa Pa3JMYHbIX ITANAX UX (POPMUPOBAHNS, ONNMCAHUE KA

OICHUBaAHUA

Kon [TokazaTenu 1 KpUTEPHH OLICHUBAHUS PE3yJIbTaTOB O0yUCHUS

KOM-
neren- | VHauKa-

HH, TOPBI HIDKE TIOPOTOBBIH . B .
STambl | JIOCTHXKe- HOpOrOBOro YPOBEHD MPOJIBHHY THIN BICOKHI
OCBOC- | HHSI KOM- YPOBHS (ymoBieTBoO- (2?())0](3)?111{;) (Zg ;Ziiz)

HUsA NETCHIUH | (HeyIOBIETBOPUTEIHHO) PHUTEIBHO) p
KOoMIIe-

TCHIIUH
2 3 4 5 6




OIIK-1,
4
ceMecTp

OIlK-1.3 —
Ucnons3y-
€T ecTecT-
BEHHO-
Hay4HbIE
OCHOBBI B
rporecce
TeopeTyec-
KUX U JKC-
MepUMEH-
TaJIbHBIX
nccueaBa-
HUM;

b

o0yJaronuiics He 3HaeT
3HAYUTEIBHON 4acTH
MPOrpaMMHOTO  MaTe-
puana, IIOXO OPHEHTH-
pyercs B  MaTepuaie
(Mopdomoruro u (Gu3Ko-
Joruro OakTepui, miec-
HEBBIX TPHOOB, IPOXK-
JKel, aKTHHOMMIIETOB;
HOMEHKJIATypy W KJjac-
cudukanuio OakTepui;
YCTOMYMBOCTh  pa3iiny-
HBIX TPYII MHKPOOpra-
HU3MOB K (PH3HYECKHM,
XUMHYECKAM U OHOIIO-
THYCCKAM (hakTOopam
OKpYy>Xalolllel  cpeabl;
MUKpPOOHBIA COCTaB BO3-
Jyxa, TOYBBI, TeNa KH-
BOTHOTO ¥  4eJOBEKa;
MUKpodIIopa BOJIOEMOB
1 e€ poJib B MPUPOIHBIX
mporeccax;  KOJHYECT-
BEHHbII M Ka4yeCTBEH-
HBIH cocTaB MHUKpOdIIo-
pPBI PBIOBI, BOAHBIX Oec-
IIO3BOHOYHBEIX, IoJy-
(haObprKaTOB M PBHIOHBIX
MUIIEBBIX TIPOAYKTOB, B
T.4. TIOJIY4YEeHHBIX Ouo-
TEXHOJIOT'MYCCKUM my-
TeM; BJIVSIHHE TOJIE3HOM
MUKpPOQIIOpEl Ha Kade-
CTBO pBI6HLIX ITNIIEBBIX
MPOJYKTOB), HE 3HAET
MPAKTUKy TMPUMEHEHHUS
MaTepuana, JIOIycKaeT
CYILIECTBCHHBIC OIIMOKU

oOyJatomuiics Je-
MOHCTPUPYET 3Ha-
HUSL TOJNBKO OC-
HOBHOT'O MaTepHa-
Ja, HO HE 3HaeT
Jeraneil, nomycka-
eT HETOYHOCTH,
JIOITyCKAaeT HETOY-
HOCTH B (OpMYIH-
POBKax, Hapyliaer
JIOTHYECKYI0  TIO-
CJIeZIOBATETLHOCTD
B HM3JIOKEHUH TIPO-
TPaMMHOTO MaTe-
puana

oOyJaromnuii-
cd JIEMOHCT-
pupyer 3Ha-
HUE Marepua-
7a, HE JOIycC-
KaeT CyIIecT-
BEHHEIX  He-
TOYHOCTEH

oOyJatomuiics  Je-
MOHCTPUpPYET 3Ha-
HHE marepuana
(Mopdomoruro  u
¢dbm3uonornto  Oak-
Tepul, IJIECHEBBIX
rpuboB, JpPOKEH,
aKTHHOMMIICTOB;

HOMEHKJIATYypy U
KJ1acCU(UKAIHIIO

Oaktepuli;  yCTOH-
YHUBOCTH Pa3IHIHBIX
TPYIIl MHUKpOOpra-
HU3MOB K (u3uye-
CKUM, XHMHYECKHM
u  OHOJIOTHYECKUM

¢dakTopaMm  OKpy-
JKarled  cpembl;
MUKpPOOHBIA COCTaB
BO3/yXa,  IOYBHI,

Tejga JKUBOTHOTO U
YelloOBeKa; MHKPO-
¢dopa Bogo€MOB U
€€ poJib B MPUPOJI-
HBIX mporeccax;
KOJIMYECTBEHHBIN U
Ka4eCTBEHHBIM CO-
CcTaB MHKpO(]IOpHI
PBIOHI, BOIHBIX
0ECII03BOHOYHBIX,
nony(habpuKaToB U
PBIOHBIX  TTHIIEBBIX
MPOJYKTOB, B T.4.
MONYYEeHHBIX  OHO-
TEXHOJIOTHYECKUM
My TeM; BIIHSTHHC
MOJIE3HOM  MHKpO-
(bJI0pBI Ha KaYECTBO
PBIOHBIX  TIHIIEBBIX
MPOAYKTOB), TIpaK-
TUKH TPUMEHEHUS
MaTtepuana, ucdep-
MBIBAOIIE ¥ TOCIIe-
JIOBATEJIbHO, YETKO
Y JIOTUYHO M3JIaraeT
MaTepuai, XOpOIIo
OPUEHTHPYETCS B
MaTtepuaie, He 3a-
TPYJHSETCS C OTBE-
TOM MPU BHIOU3ME-
HEHUH 3aJIaHuN




OIIK-3,
4
ceMecTp

OIIK-3.4 —
KonTponu-
pyer  co-
OroJicHUe
HOPM MUK-
pobuosio-
THUYCCKOH,
HXTHOIITO-
JIOruye-
CKOM U
HXTHOTOK-
CHKOJIOTH-
YeCKOH
Oe3ormac-
HOCTH TIpH
OCYIIIECTB-
JICHUH
TEXHOJIO-
THYECKUX
rpoiiec-
COB;

o0yJaronuiics He 3HaeT
3HAYUTEIBHON 4acTH
MPOrpaMMHOTO  MaTe-
puana, IIOXO OpPHEHTH-
pyercs B  MaTepuaie
(vcTOoUHMKK  3arps3He-
HUS BOAOEMOB OpraHH-
YEeCKUMH OCTaTKaMH |
MMaTOTeHHONW MHKpPOdITOo-
pOH; MCTOYHUKHU 3arpsi3-
HEHHS PHIOBI M PBHIOHBIX
MPOAYKTOB BO30yOHTE-
JIIMU TIMIIEBBIX HH(]EK-
LU U OTpaBJICHUM, Xa-
PaKTEepHUCTUKY  JaHHBIX
BO30yauTeneil u Hanbo-
Jiee XapakTepHbIE Mopa-
KEHVIS, BBI3bIBAEMEIC
HMU y JIIOAEH; KoJauye-
CTBEHHBI U KayECTBEH-
HBI cocTaB MHUKPOdII0-
pPBI PBIOBI, BOAHBIX Oec-
MO3BOHOYHBIX, noJy-
(haObprKaTOB M PBHIOHBIX
MHUIIEBBIX  MPOIYKTOB),
HE 3HaeT MPaKTHKY
MPUMEHEHHUS MaTepHaa,
JIOMYCKaeT CYIIECTBEH-
HBIE OIINOKH

oOyJatomuiics Je-
MOHCTPUPYET 3Ha-
HUSL TOJNBKO OC-
HOBHOT'O MaTepHa-
Ja, HO HE 3HaeT
Jeraneil, nomycka-
eT HETOYHOCTH,
JIOITyCKAaeT HETOY-
HOCTH B (OpMYIH-
POBKax, Hapyliaer
JIOTHYECKYI0  TIO-
CJIeZIOBATETLHOCTD
B HM3JIOKEHUH TIPO-
TPaMMHOTO MaTe-
puana

oOyJaromnuii-
cd JIEMOHCT-
pupyer 3Ha-
HUE Marepua-
7a, HE JOIycC-
KaeT CyIIecT-
BEHHEIX  He-
TOYHOCTEH

oOyJatomuiics  Je-
MOHCTPHpPYET 3Ha-
HUe Mmarepuana (uc-
TOYHUKH 3arpsi3He-
HUSI BOJOEMOB Op-
TaHMYECKUMH  OC-
TaTKaMd W TaTO-
TeHHOW MHKpOdITO-
poit; HCTOYHUKHU
3arpsi3HEHHST  PBHIOBI
U PBIOHBIX MPOJYK-
TOB BO30OYAHUTEIIMHI
MUIICBBIX ~ WH(]EK-
LUK U OTPaBJICHUH,
XapaKTEePUCTUKY

JAaHHBIX ~ BO30ynIH-
Tejael u Hamboiee
XapakTepHblE  TI0-
pakeHus, BBI3BI-
BacMbIC UMH Y JIFO-
JIeH; KOJUYECTBCH-
HbII M KayeCTBEH-
HBIM COCTaB MHK-
podaopel  pHIOHL,
BOJHBIX 0€cIo3Bo-
HOYHBIX, T0oIy(hao-
PHKAaTOB M PBIOHBIX
MUIICBBIX  MPOJYK-

TOB), MIPAKTHKH
MPUMEHEHUSI Mate-
puana,  HCYEpIIbI-

BaloOIlle M TMOCJIEIO-
BaTEeNBLHO, YETKO M
JIOTHYHO H3JaraeT
MaTepuai, XOpOLIo
OpPUEHTHUPYETCSI B
Marepuaie, He 3a-
TpyAHSIETCS C OTBe-
TOM IIPU BUAOU3ME-
HEHUH 3aJIaHuN

3. TunoBble KOHTPOJILHbIE 3aIaHNUsI UJIM MHbIE MaTePUAJIbl, HE00X0AUMBbIE J1JIs
OLICHKH 3HAHU, YMEHU, HABBIKOB U (MJIM) ONBITA AeATeJIbHOCTH,

XapaKTePU3yIUIUX 3TANbl POPMHUPOBAHUS KOMIIETCHIUI B MIpo1ecce 0CBOCHUSA
00pa3oBaTeIbHOM MPOrpaMMBbI

3.1. JIabopaTopHasi pabota

JlaGopaTopHble 3aHATHS UTPAIOT BAKHYIO POJIb B BEIPAOOTKE y OOy4YaroMIMXCcs Ha-
BBIKOB MPUMEHEHMS TOJIYYCHHBIX 3HAHWM JJI MPOBEJAEHUsl J1abopaTopHbIX pador. Jla-
OOpaTOpHbIE 3aHSATUS PA3BUBAIOT HAYYHOE MBIIUICHHE y OOYYarolUXCs, MO3BOJIIOT

9




IPOBEPUTH UX 3HAHUS YCBOEHHOI'O MAaTEpHAIIA.

Temarnka nmabopatopHbIX padoT yctaHoBjieHa B cooTBeTcTBUU ¢ PI'OC BO u
paboueit mporpaMMoit 1o gucuuruinHe "MukpoOuosorus" 1mo HanpapJIeHUIO TOATOTOB-
ku 35.03.08 Bognbie Onopecypchl U aKBaKyJIbTypa.

TpeGoBaHUs K YCTHOMY OTYETY IO JIAOOpaTOPHBIM paboTaM:

1. 3HaHKMe OCHOBHBIX MOHATUHN IO TEME TAOOPATOPHOTO 3AHSITHS.

2. Bnajenue TepMUHAaMU U UCTIOIb30BAHKUE UX MPU OTBETE.

3. YMeHne 0OBACHUTH CYIIHOCTh MPOBEACHHS OMBITA, JIE1aTh BBHIBOABI U 0000-
LIEHUS, 1aBaTh apTyMEHTUPOBAHHBIE OTBETHI.

4. BnajieHre MOHOJIOTUYECKON pEUbl0, IOTHYHOCTh U MOCIEA0BATEIbHOCTh OTBE-
Ta, YMEHHE OTBEYATh HA TOCTABJICHHBIE BOITPOCHI.

Ilepeyenb Tem J1a60paTOPHBIX padoT

Tema 1. U3yuenue Mop@osornuecknx Mpu3HaKoB MUKPOCKOTUPYEMBIX OaKTepuid

Tewma 2. [IpurotroBiaeHre OKpaIIEHHOTO OaKTEPHAIBHOTO MpernapaTa JUisl CBETOBOM
MUKPOCKOIIUHU

Tewma 3. CiioXHBIC METOABI OKpAIIMBAHUS OAKTEPUATBHOTO Ipenapara
Tema 4. Uzyuenne MopdoJioruu MmiaecHEBbIX rPrUOOB

Tema 5. I[IutarennHbIC CpCabl I BbIpalllMBAHUA MHUKPOOPTAHHU3MOB. MGTOI[BI CTCpH-
JIN3aluun

Tema 6. KynpTuBHpOBaHNE MUKPOOPTaHU3MOB B JJa0OPATOPHBIX YCIOBUSIX
Tema 7. MeToabl OJIy4eHHs] YUCTON KYJIbTYPhl MUKPOOPTaHU3MOB

Tema 8. Meroas! uaeHTU(GUKAIIMA MUKPOOPTaHU3MOB. OnpeaeneHue KyIbTypaabHbIX
IIPU3HAKOB MUKPOOPTaHU3MOB

Tema 9. Onpenenenue OMOXUMUYECKUX MTPU3HAKOB MUKPOOPTaHU3MOB
Tema 10. Ceponornyeckast uaeHTU(GUKAINIS OaKTEPHiA

Tema 11. Unentudukamnus 6akTepuil npu MOMOIIM JUATHOCTHYECKOTO OakTepruodara
1 OTIPEJICIICHUE YCTOMUYHNBOCTH OaKTEepUil K aHTUOMOTHKAM

Tema 12. CanuTapHOE HCCIICIOBAHUE TUTHEBOM BOIBI
Tewma 13. CanutapHoe ucciieJoBaHUE BO3yXa, pyK U 000py10BaHUS
Tema 14. bakTepuoJIOruuecKuii aHan3 KauecTBa prIOHOTrO hapiia

JlaGopatopHble pabOTHI BBHIIOJIHAIOTCA B COOTBETCTBUU ¢ METOIMYECKUMU YKa-
3aHUSIMU TI0 BBIIIOJHEHUIO J1a00paTOpHBIX paboT Mo aucuuiuinie "MukpoOuonorus'.

3.2. Tekyniuii KOHTPOJIb

[lenbro npoBesieHus pyOEKHOTO KOHTPOJIS SBJISETCS MPOBEpPKa 3HAHUMU 10 pas3Jie-

JaM JUCHMIUTAHBI "Mukpoouoaorus".
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10.

11.

12.

13.

14,

15.

Bomnpocsl pyoe:xkHoro kourpoJis Ne 1

Bonpocvl, paccmampusaemvie na ayoumophvlx 3aHAMUAX

VYKa)XUT€ OTIMYMTENIBHBIE ITPU3HAKU JYKAPUOTHUECKOW M IIPOKAPUOTUYECKOMN Kile-
ToK. Kakue njapcTBa )KuUBBIX OPraHM3MOB MOKHO OTHECTH K DYKapuoTaM, a Kakue - K
npokapruoTam?

Onumurre BO3MOKHbIE BapuaHThl (OPMBI, pazMepa OaKkTepHaabHOW KIETKH U 00-
LIYI0 CXEMY €€ CTPOCHHUSI.

VYkaxuTe CcTpoeHHe W (QYHKIMH KarCyJlbl, KJIETOYHOM CTEHKH, LUTOIIa3Ma-
TUYECKOM MeMOpaHbl 0aKTePHAIbHOMN KIETKH.

Haiitre nndopmanuio no GyHKIUH, CTPOCHUIO, BOZMOXKHBIM BapHaHTaM pPacIioyio-
KEHUS J)KTYTHUKOB y OaKTepHUabHON KJIETKH. YTO Takoe MOJIOKUTENbHBIN U OTpULA-
TeIbHBIM Takcuchl? Kakue TUIbl BOPCMHOK Yy OakTepuil Bbl 3HAETE M B YEM HX
dyHkuua?

Yro co0oil mpeacTaBiIsSIIOT HUTOIIa3Ma, HYKJIEOU, BKIOUEHHS, ME30COMBI, puOO-
COMBI y OaKTepuil U KakoBa UX QyHKLHsA?

Packpoiite BOIpoc O 3HAYEHHUH, PACIIONOKEHHM, KOJMYECTBE U OCOOCHHOCTSIX
CTpOEHMsI OaKTEPHAJIbHBIX CIIOP.

Kaxkue Turel nUTaHus MUKPOOPTAaHU3MOB I10 YIJIEPOAY U a30Ty BaM U3BECTHBI?

Yro Ttakoe anabomusM u  karabonu3zmM? Kynma  pacxomyercss  sHeprus
Y MUKPOOPTaHU3MOB?

Ha3oBuTte ueThipe BUJA AbIXaHUS Y MUKPOOOB C MpUMepaMu OMOXUMHUYECKUX MPO-
LIECCOB MO KAXKJIOMY BUIY U PACIOJOXKUTE MX B MOPAJIKE yOBIBAHMS IMOJTydaeMOU
SHEPIUH.

HazoBute kiaccel u cBOWCTBa (pepMEHTOB. PackpoiiTe MOHATHSA HK30- U 3HAODEp-
MEHTOB MUKpOOOB. Kakoe 3HaueHHE UMEIOT MUKPOOHBbIE (DEPMEHTHI B IPUPOJIEC U
KU3HENEATEIBHOCTH YEJIOBEKa?

Kaxoe pazMHoxkeHne XapakTepHo it Oaktepuii? HazoBute ycnoBus HEOOX0UMbIE
UId X pa3MHOKeHus. Kakue craauy pa3BUTHS NPOXOAMUT MOMYJsALUsS OakTepHil
B (DUKCUPOBAHHOM 00bEME MUTATEILHOMN CPEJIbI?

Kakune crpoeHue, pa3MHOKEHUE, TMTAHUE U JBIXaHUE XapAKTEPHBbI IS MUKPOCKO-
nudeckux rpubos? Kakoe 3HaueHHe UMEIOT U KaK pacrojaratoTcs Cropbl y MiecHe-
BbIX rprO0oB? HazoBure npencraBuTeneld U3 Tpex Haubosee 4acTo BCTPEUAIOIIUXCS
POJIOB IIJIECHEBBIX IPUOOB, B YEM UX Pa3IUUMS.

JlaiiTe XapakTepuCTUKY CTPOCHUIO M Pa3MHOKEHUIO BUPYCOB. B ueM ocoOeHHOCTH
CTpoeHus bakrepuodaron?

[lepeunciure HamboJee BaKHBIE CXOJCTBA AKTUHOMHUIIETOB C IpubOaMu, a 3aTemM
¢ OaKTepUsIMHU.

Yro Takoe kiaaccupuKaiusi MUKPOOPraHu3MOB, IO KaKMM MPU3HAKaM U B KaKuX Ka-
Teropusix oHa npooautcs? Kak oOpa3yercs u 0603HayaeTcsi Ha3BaHUE MUKpPOOpra-
Hu3Ma? Onummure KiacCuPpuKaImu OaKTEPHiA.
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16.

17.

18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.

31.

32.

33.

34.

Kak BnusitoT Ha MUKpPOOOB pasnuuHble (u3ndeckue (HakTopsl (BHICOKME U HU3KHUE
TEMIEPATYpbl, 3aMOPAKUBAHKE, BBICYIIMBAHME, IEPENabl OCMOTHYECKOIO JaBlie-
HUSl, pa3JIMYHbIE U3JIY4YEHHUs, YIBTPA3BYK, dJEKTPUUECTBO).

Kakoe BnusiHME OKa3bpIBalOT HA MUKPOOPTraHM3MOB XMMHUYECKHE BEIIECTBA, B T.4.
ne3uH¢uuupyroume? Ha3oBure rpynnsl Ae3MHQUIMPYIOMUX BemiecTB. Kakue Bbl
3HaeTe IrPyIIbl MUKPOOPTaHU3MOB, YCTOMYMBBIX K JEHCTBUIO BBICOKMX KOHIIEHTpA-
[N XUMAYECKUX COCTUHEHUM?

Kakue BaM M3BECTHBI B3aMMOOTHOIICHHUS MEXIy MHUKpoopranusmamu? HazoBute
BApUAHTHI CUMOHO3a.

Yro npenctaBisioT coboi antuobnotuku? Knaccudukainus aHTHOUMOTHKOB MO OHO-
JIOTUYECKOMY MPOUCXOKIEHUIO.

Knaccudukanus aHTHOMOTHKOB 110 MEXaHU3MY OHOJIOTHYECKOTO JICHCTBUA.
Knaccudukanys aHTHOMOTHKOB 1O CIEKTPY OUOJIOTMUECKOTO IEHCTBUA.
Knaccudukanus aHTHOMOTHKOB 1O UX XMMHUECKOMY CTPOEHHUIO.

Kakue rpynmnsl METO0B XpaHEHUs MUILIEBBIX MPOAYKTOB Bbl 3HaeTe? HazoBure co-
CTOSIHUSA, B KOTOPBIX JIOJDKHA HAaXOJIUTCS MHKpodiopa MUIIEBOr0 MIPOAYKTa
IpU [IPaBUWIIBHOM €0 XpaHEHUH.

Kakoe ctpoenne nmeer cBeTOBOM MUKpockon? YTo co0oil mpeacTaBisieT UMMEpPCH-
OHHas cuctema MuKkpockona? Kak y3HaTh o01iee yBelnyeHue MUKpOCKona?
[locnenoBarenbHO OMMUIINTE TEXHUKY MUKPOCKONUPOBAHMS (PUKCUPOBAHHOIO OAK-
TEPUAIIBHOIO Mpenapara.

Haiite cxeMy u3ydeHus: MOP(OIOTHUECKUX MPU3HAKOB MUKPOCKOIHUPYEMBIX OaKTe-
5178

Kakyto nocnenoBarenbHOCTh UMEIOT ACHCTBUS 110 MPUTOTOBIEHUIO (DUKCUPOBAHHO-
ro OKpalieHHOro 0aKTepHuanbHOTO Ipenapara sl CBETOBOM MUKPOCKOIUN?

KakoBbl TeXHHMKa W CYIIHOCTh OKpAIIUBaHUS (PUKCHPOBAHHOTO OaKTEPHAIBLHOTO
npenaparta Mmerogom ['pama?

KakoBbl Te€XHHMKa M CYIIHOCTh OKpAIIUBaHUS (DPUKCHUPOBAHHOIO OaKTEPHAILHOTO
npenaparta Mmerogom L{uns-Hunbcena?

KakoBbl Te€XHHMKa M CYIIHOCTh OKpAIIUBaHUS (PUKCHUPOBAHHOI'O OaKTEpPHAIbHOTO
npenaparta Merogom MuxuHna?

Knaccupunupyiite nutatenbHble Cpelbl s BbIpAIlMBAHUS MHKPOOPTaHU3MOB
10 MPOUCXOKICHUIO, KOHCUCTEHIIMM U Ha3HaueHuto. Kakue o0s3arenbHbIe YCIOBHS
MPEIBABISIOTCS K MUTATENLHBIM cpeiam?

Kakue MeTonpl cTepuiau3aluy UCMONb3YIOT B MUKPOOMOJIOTHUYECKHUX JabopaTopu-
ax?  HazoBure  MeroAbl — CTEpWIM3AllMM,  IO3BOJSIOIIME  W30aBUTHCS
OT 0aKkTepuaIbHBIX crOp?

HazoBuTe MeTONbI CO3aHusl aHAdPOOHBIX YCIOBUN TSI KyJbTUBUPOBAHUS MHKPO-
OpraHU3MOB B JJAOOPATOPHH.

Kak npoBoauTcs nepeceB MUKpOOPTaHU3MOB Ha IUIOTHBIX U JKUJKUX MUTATEIbHBIX
cpenax?

Bonpocul ona camocmosamenvHo2o uzyuenus
OxapakTepu3yiiTe XMuMUYECKUI COCTaB PA3IMYHbBIX CTPYKTYP MUKPOOHOM KIETKH.
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14.

15.

16.

17.

Bonpocsl pyoe:kHOro KOHTpOJIsi Ne 2

Bonpocwi, paccmampusaemvie Ha ayOumopHuIX 3aHAMUILX

OT yero 3aBUCUT BeJIMYMHA MUKPOOHOW 00CEeMEHEHHOCTH Bo3ayxa? Kakyro MHK-
podiopy 31€Ch MOKHO OOHAPYKUTH?

Oxapaktepu3yiiTe  CTENEHb  MHUKPOOHOW  OOCEMEHEHHOCTH  Pa3InyHOMN
10 IPOUCXOKACHUIO BObl. Ha Kakne 30HbI MOKHO Pa3/I€NIUTh OTKPBITBIA BOJOEM
[0 CTETIEHU €ro 3arps3HEHHOCTH MUKpoOaMu?

YKaxxute cTerneHb 00CEMEHEHHOCTH MOYBbI MHUKPOOPTraHM3MaMu B 3aBUCHMOCTH
OT IJIOIOPOUs, TyOUHbI, BpeMeHH roja. HazoBuTe rpymnmnbl MUKPOOPTaHU3MOB,
HACEIAIONIUX OYBY.

OnummTe KOJIMYECTBEHHBI M KayeCTBEHHBIM COCTaB MHUKPOQIIOPHI pPa3IMYHBIX
OpraHoB T€JIa )KUBOTHOTO.

C dem cBsi3aHbl TPYAHOCTH UHIUKAIIUA TATOTEHHOW MUKPO(IIOPHI B OKpykKaroen
cpene? HazoBute caHUTapHO-TIOKA3aTeIbHbIE MUKPOOKI. /{7151 yero oHn HeoOXou-
MbI? Kakue Kk HUM npeabsaBiisatoTces TpeboBanua? Kak ux onpeaensror?

Kaxkue sTansl BKITIO4atOT B ¢€0sl KPYTOBOPOTHI a30Ta U YIJIepo/ia B MpUpoe?
JlaiiTe XapaKTepUCTUKY IMpoleccy THueHus. HazoBuTe rpynmbel UM OTIAEIBHBIX
MPEACTaBUTENECH THWIOCTHON MHUKpOdIopbl. Kakyro posb urpaer npouecc raue-
HUS B IPUPOJE U NPU XPAHEHHUH ITHILEBBIX IPOJAYKTOB?

Yro takoe Opoxenue? Packpoiite XMMu3M, 3HaUEHHE M HA30BUTE BO30yauTENEH
MOJIOYHOKHUCJIOTO, CIHMPTOBOrO, IMPOMHUOHOBOKHUCIIOIO, MACISHOKHCIOrO Oposke-
HUH, a TAKXKE YKCYCHOKHCIIOTO OKUCJIEHUS.

Omnpenenenve nouatus: "uHbekuus", "uHOEKIMOHHBIA mporecc”, "MHPEKIINOH-
Hasi Oosie3Hb". YCIOBUSI BO3HMKHOBEHUs HH(MEKIIMOHHOTO Tporiecca. OCHOBHbBIE
npu3HaKu HHQEKIHMOHHOW 00se3Hu. OCHOBHBIE CTaAMM, XapaKTEpU3YIOLIUE WH-
(beKIMOHHYI0 00JIE3Hb.

CnocoObl BBIJENEHHS U3 OPTaHU3Ma U MEXAaHU3MbI Nepeau BO30yIuTens nHpek-
uuu. [lyTn 3apaskeHust 1 BXOAHbIE BOPOTa HH(DEKIUH.

Knunnueckoe nposiBienne uHpeKuuu: (Gopmbl MPOSIBICHUS U CKOPOCTh MpPOTEKa-
HUA nHpexuuid. BapuaHnTel ncxoaa HHPEKIUH.

XapakTepucTUKa 3MU300TOJIOTMYECKOTO TMpOIecca: MO0 €ro MHTEHCUBHOCTH, yda-
CTHIO YEJIOBEKA, OCHOBHOMY XO3SIMHY CPEIH KUBOTHBIX.

ITaTOreHHOCTh M BUPYJIEHTHOCTh. ENMHMIBI M3MepeHus: BUPYJIEHTHOCTU. OCHOB-
HbI€ (DaKTOPBI BUPYJECHTHOCTH.

[lepeuncnuth (epMEHTHI, YCUIMBAIOUINE MATOT€HHBIE CBONCTBA MUKpPOOPTaHU3-
MOB M yKa3aTh MUIIEHb BO3ACUCTBUSA I KXKIOTO U3 Ha3BaHHBIX (PEPMEHTOB.
Tokcunbl Mukpo6oB. Ux kmaccudukanus, JoKaan3anus, XMMUYECKOE CTPOCHUE,
[aTOT€HHBIE CBOWCTBA.

VYKaxxute oTIuYMs MUIIEBbIX MH(DEKIUN OT MUILEBBIX OTPABICHUM, a TAKXKe OTIIH-
Yre TOKCUKOMH(EKIMU OT OaKTepUaibHOTO TOKCHKO3a.

JlaiiTe XapakTEepUCTUKY KUILIEYHBIM MH(MEKIUSAM YeTOBEKa, TAKUM KakK OpIOIIHON
TU(, TU3EHTEepHUs, XoJiepa, AIIEPUXUO03bl (XapaKTepUCTUKa BO30yaUTENEH; mopa-
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18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.
34.

35.
36.
37.
38.

’Kaemble OpraHbl; UCX0]l 3a00JIEBAHNS; IMMYHUTET; MEXaHNU3M IepeauH, MyTh Iie-
peliauu, BbIJICIEHUE U TPOHUKHOBEHHE B MAKPOOPIaHU3M BO30YANUTENS HH(EKLIUH).
HazoBute BO030yauTenell TOKCUKOMH(PEKIMH U OaKTepUalbHBIX TOKCHUKO30B,
a TaK)K€ MUCTOYHHMKH UX TOSBIICHUS B IMUIIEBBIX MPOAYKTAX. Y KaKUTE MEXAHU3MBI,
IyTU U (paKTOPhI Iepeaaun BO30YAUTENEH MUILEBBIX OTPABICHUIA.

Onumure KIMHUYECKUE PU3HAKYU, TOKCUHBI, TUATHOCTHUKY, J€UEHUE U NpoduIak-
TUKY TOKCUKOMH(EKINI 1 GaKTepHaTbHBIX TOKCUKO30B.

Kak BO3HHMKaeT U NpOTEKAOT OOTYJIU3M Yy XKUBOTHBIX U JHOAEH? YKaKUTE OCHOB-
HbIE CBOMCTBa BO30yauTens OOTynu3Ma: MOp(OJIOTHYECKUE, TUHKTOpUATIbHBIE,
KyJIbTypalibHble B OMOXMMHUYECKHUE CBOMCTBA, €T0 YCTOMYMBOCTh B OKpY’KaroIIen
cpene. OnummMTe METOABI UCCIEAOBAHMS KOHCEPBOB C LEIbIO BBISBICHUS B HUX
OOTYTUHUCTHUUECKOTO TOKCHHA. [IpUHIMIBI MPOPMIAKTUKN OOTyIHU3Ma y KUBOT-
HBIX U JIIOJICH.

AepoMOHO3 KapIloB: XapaKTepUCTHKa MH(EKIMH U BO3OyAMTENs, J1abopaTopHas
JIMarHoCTHUKa, MPO(UIAKTUKA U JIEUYEHHE.

[IceBIOMOHO3BI KapIoB: XapaKTepUCTUKa MHMEKINU U BO30yauTens, Jadboparop-
Hasl IMarHOCTUKa, NpOo(UIaKTUKA U JICUCHHE.

BecenHss Bupemus Kapra: XapakTepUCTHKa MHPEKIUU U BO30ynutens, jJadbopa-
TOpHAasl AMArHOCTUKA, TPO(UIAKTUKA U JICUCHHE.

Ocrma kaproB: xapakTepucThKa MHOEKIUU U BO30yAUTENs, JabopaTopHasl IUarHo-
CTUKA, TPOPHUIAKTUKA U JI€UCHHE.

MukoOakTepro3 pbIO: XapaKTepUCTUKa MH(PEKINUU U BO3OYyAUTEN, JaOOpaTOpHas
JUArHOCTUKA, MPOPUIAKTUKA U JICUCHHE.

bpaxuomuko3 peiO: xapakTepucTHKa WH(EKIUU U BO30ynuTens, JaboparopHas
JIUArHOCTUKA, MPOPUIAKTUKA U JICUCHHE.

Canponerano3 pel0: XapakTepucTuka MH(MEKUUU U BO30yauTens, jadopaTopHas
JIMarHoCTHUKa, MPO(UIAKTUKA U JIEUEHHE.

buccyc: xapakrepuctuka HHGEKIIMA U BO30OyAUTENs, JTa0OpaTOpHas TUarHOCTHKA,
npoduIakTHKa U JICUCHHUE.

NxTrnodono3 puid: xapakrepucTuka HHGEKINU U BO30yIuTesl, JabopaTopHas u-
arHOCTHKa, MPO(HIAKTUKA U JICUECHUE.

Ha3oBuTe MeTonbl BBIAEIEHUS YUCTOW KYJIBTYPhl MUKPOOPTaHU3MOB M JAWTE UM
XapaKTEPUCTHKY.

[lepeuniciure U3BECTHBIE BAM METOAbI UACHTH(PUKALIMU MUKPOOOB. B uem oHu 3a-
KIJIFOYaroTCs?

Kakue kynbTypanbHble NMPU3HAKA MUKPOOPTAaHU3MOB OMPEAEISIOT HA KUIKUX U
IUIOTHBIX MUATATEIbHBIX CPEAX, U B KaKUX OpMax OHU MOTYT IIPOSIBISITHCS ?
Kakue 6moxumMuueckne cBOMCTBA OMPEACIISIOT Y OaKTEepUil M KakuM 00pa3zom?
OnuiuTe TEXHUKY MCCIIEI0BaHUs MTOBEPXHOCTEH PyK U 000pyIOBaHUs Ha 0OIIIee
YHUCJI0 MUKPOOOB.

[TpuHIMII, TEXHUKA IOCTAHOBKH, YUET pe3yabTaToB OPA

IIpyrHIMI, TEXHWKA TOCTAHOBKH, Y4€ET pe3ysbTaroB PII.

[TpuHUMI, TEXHUKA IOCTAHOBKH, YUET pe3yiabTaToB MDA.

[TpakTrueckoe mpuMeHeHne OakTepuodara s uAeHTUUKAITUT MUKPOOPTaHU3MOB.
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MCTOI[I)I OIpCACICHHUA aHTH6HOTHKOYCTOﬁqHBOCTH MI/IKpO6OB N UX IIPAKTHYICCKOC
3HAYCHHUC.

BOI’lpOCbl OJ151 CAMOCMOSMENbHO20 U3ydeHus

[MHP nnst maeHTHUKAIIMM MUKPOOPTAaHU3MOB: BU[BI, MPHUHIIMI, 00OPYIOBaHHE,
TEXHUKA [IOCTAHOBKHU U YUETa.

PUJ] nna maeHTHPUKALIUA MUKPOOPTaHU3MOB: MPUHLMUI, TEXHUKA MOCTAHOBKH,
y4€T pe3yabraToB PUJ]

NDA nns uaeHTUPUKALME MUKPOOPTaHU3MOB: MPUHIUI, TEXHUKA MMOCTAHOBKH,
YU4€T pe3yJIbTaTOB

[TpunHIMII, TEXHUKA TOCTAHOBKH, YUET pe3ysibTaToB PT'A.

[TpuHLMII, TEXHUKA IOCTAHOBKH, YUYET pe3yabTaToB Pl asm.

[IpuHLMII, TEXHUKA TOCTAHOBKH, YUYET pe3yibTaToB PH.

KynpruBupoBaHHe BUPYCOB Ha KyJIbTypaX KJIETOK: BUABI KIETOYHBIX KYJIbTYp U UX
MTOJIyYEHHE, 3apaKEHUE KIETOK BUPYCOM M MHIAUKAIUSA €r0 B KIJIETKaX.
KynpTuBHpOBaHME BHPYCOB Ha KYypUHBIX 3MOpPHOHAX: TpeOOBaHUS K AMOpPHUOHAM,
3apakeHue YMOPUOHOB BUPYCOM U MHIUKALIMS €T0 B KIETKAX.

Bonpocsl py0e:xHoro koHtpoJs Ne 3

Bonpocwl, paccmampusaemvie na ayoumopnuvix 3aHAMUAX

OnummTe MUKPOQIIOPY CBEKEU PHIOBI-CHIPLIA.

JaiiTe xapakTepHUCTHKY MUKpO(dIIOpe oxXnaxIeHHON priObl. Kakue nponeccel mpo-

TEKAIOT IPU MOPUYE CBEKEU U OXJIAXKICHHON PbIOBI?

Kak Bnusier 3amopaxkuBaHue Ha MUKpoQuopy pblObl? HazoBuTe npuemsl, 1mMo3Bo-

JSIOIIME YMEHBIIUTh KOJIMYECTBO MHUKPOOOB B OXJIAXKIECHHOW M 3aMOpPOKEHHOU

priOe.

Kaxkas mukpodiiopa xapakrepHa AJist COJICHON phIObI?

Kakoe BiMsiHME OKa3bIBalOT MPOLIECCHI BAJCHUS U KOMUEHUS Ha MUKPOOHBINH CO-

CTaB PHIOBI?

Kakyto posip urparoT MHUKpOOpPraHU3MBbl IPU M3TOTOBJIEHUU PBHIOHBIX MPECEpPBOB?

VYKaxute npuemsl, MO3BOJISIIOLNIME CHU3UTh KOJUYECTBO HEKEIATEIBHOW MHMKpPO-

¢opsl B mpecepBax.

Oxapakrepusyiite Mukpodaopy peiOHOM UKpbl. Kakue Mepsl mpodUIakTUKA MHUK-

POOHOTrO 3arpsi3HEHHs] U MPUEMbI KOHCEPBUPOBAHUSI HEOOXOAUMO COOIIOIATh TIPU

€€ MpOU3BOJICTBE?

VYKaxutre mnpuembl, MO3BOJSIONIME CHU3UTh KOJUYECTBO MHUKPOOPTraHU3MOB

B KOHCEpBAX.

HazoBute ¢akropsl, Biaustonye Ha 3p(HEeKTUBHOCTh CTEPUITU3ALIMH KOHCEPBOB.

Kaxue rpynmsl KOHCEpBOB Bbl 3HAaeTE?

Ha3zoBute nepeyeHb MUKPOOPTaHU3MOB, BBISIBISIEMBIX MO KaX /10 rpyIe KOHCEPBOB.

Kaxue sTanpl BkiIo4aeT B ceOsi OaKTEpUOIOTHYECKUN aHaIn3 KoHcepBoB? Jlomyc-

TUMBbIE 3HaYEHUs MUKPOOMOJIOTHUECKUX Mokazateneit mis A, b, B, I rpynm kos-

cepBoB o01ero HazHaueHus mo CanlluH?

JlaliTe onpeneneHre MPOMBIIIJIEHHOW CTEPUIIBHOCTU KOHCepBOB. Kakue nccneno-
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BaHUs KOHCEPBOB HEOOXOAMMO MPOBECTH MEpel OAaKTEPUOIOTMUECKUM aHATH30M?
Kakue Buapl mopun KOHCEpBOB Bbl 3HaeTe? KeM OHM BBI3BIBAIOTCS?

Kax onpenensiercst oO1iee MUKpOOHOE YUCIIO BOBI?

Kax onpenensieTcss KOMU-TUTP BOABI?

Kaxue mMeTomb! onpeeneHus: o01ero MUKpoOHOro yucia B BO3yXe Bbl 3HaeTe?
Kakue tpeOoBanus mnpenbsBisitor CanlluH k peibe u pbuIOHBIM TpOIyKTaM
0 MUKPOOHMOIOTHUECKUM MTOKa3aTesIM?

Omnummmte meton onpenencanss KMA®AHBM B 1 t peibHOTO (hapima.

Kaxue nccnenoBanms mpoBoast mist onpenencHus bI'KII B peiorom dapre?
OnummTe aHamu3 peIOHOTO (hapia Ha BBRISIBICHUE CYIbPUTPEIYITUPYIOMUX KITO0-
CTpUJINM.

Kak ocymectBisiercst anam3 peIOHOTO (papiiia Ha MPUCYTCTBUE B HUX CaJIbMOHEILT?
OnummmTe X0/ MPOBEACHHS aHAIN3a PIOHOTO (hapia Ha BBISIBICHHUE 30JI0THCTOTO
cTaMIOKOKKA.

BOI/lpOCbl OJI51 CAMOCMOSIMENbHO20 U3ydeHus

Kakyto mukpodaopy MOXKHO 0OHapyXUTh Ha Tene pakooOpas3Hbix? Kak ocymiecT-
BIIIOT UX XPaHEHUE?

Kakyro mukpodiopy MoxHO OOHApyXUTh Ha Tene MouttockoB? Kak ocyriecTs-
JISFOT UX XpaHEHHE?

Kakyro mukpogiaopy MokHO 0OHapyXuTh Ha Tese rojgoBoHorux? Kak ocymects-
JSIOT UX XpaHeHue?

3.3. [IpomeskyTOUHAsl ATTECTAIUSA

B cooTBeTcTBUU ¢ yueOHBIM TIaHOM HarmpasiieHus noAarotoBku 35.03.08 Boansie

Omopecypchl U aKBaKyJbTypa MpoduiIi0 AKBAKyJIbTypa yCTAaHOBIICHA MPOMEKYTOUHAS
aTTecTalus B BUE 3a4eTa 4 — ceMecTp.

Bonpochl, BBIHOCHUMBbIE HA 324€T

YKaXuTe OTINYUTEIBHBIE TPU3HAKH DYKAPUOTUYECKOW U MPOKAPUOTUYECKON KIle-
ToK. Kakue mapcrBa xKUBBIX OPTraHU3MOB MOKHO OTHECTH K DyKapuoTaM, a KaKue -
K IPOKapuoTam?

OnummTe BO3MOXHBIE BapyaHTbl (POpPMBI, pa3mepa OakTepUaIbHON KIETKH U 00-
LIYI0 CXEMY €€ CTPOCHHUSI.

Vkaxute crpoeHne M (YHKUMU KarcCyJibl, KJICTOYHOW CTEHKH, LUTOIUIa3Ma-
TUYECKON MEMOpPaHbl OaKTEPUATHHON KIICTKH.

Haiire nadopmanmio no QpyHKIHUH, CTPOSHUIO, BO3MOKHBIM BapHaHTaM pacrojo-
KEHHsI J)KTYTUKOB y OaKTepuanbHON KJIETKH. UTO Takoe MOJOXKUTENbHBIN U OTpH-
IaTeIbHBIN Takcuchl? Kakue TUTBI BOPCUHOK Y OaKTepuil BbI 3HAETE U B UE€M HX
GyHKIMA?

Yrto coboit mpeAcTaBsAOT UTOIIa3Ma, HYKJIEOU, BKIIOUEHHS, ME30COMBI, prOo-
COMBI y OaKkTepuil U KakoBa UX QPyHKIus?

PackpoliTe BONMpoC O 3HAYEHUHU, PACHOJIOKEHUHU, KOJMYECTBE U OCOOEHHOCTAX
CTpOEHHUA OaKTepUaIbHBIX CIOP.

16



~

10.

11.

12.

13.

14.

15.

16.

17.

18.
19.
20.
21.

22.
23.

24,

Kakue Tunpl nuTaHus MUKPOOPTraHU3MOB TI0 YIJIEPOAY U a30Ty BaM U3BECTHBI?
Yro Takoe anabomu3m u katabomu3m? Kyna pacxomyercs  sHeprus
Yy MUKPOOPI'aHU3MOB?

HazoBute yetbipe BUa JbIXaHUS y MUKPOOOB € MpUMEPaMU OMOXUMHUYECKHUX MIPO-
LIECCOB 10 KaX/IOMY BHJly M PACHOJIOKUTE UX B MOPSJKE YOBIBAHUS MOJIy4aeMoOil
SHEPTUM.

HazoBuTte kmaccel u cBoiicTBa pepMeHTOB. PackpoiiTe OHITHS 3K30- B dSHI0(ED-
MEHTOB MHKpOoOOB. Kakoe 3HaueHHe MMEIOT MUKPOOHbBIE ()EPMEHTHI B MIPUPOJE U
KU3HEJIEATEIbHOCTH YeIoBeKa?

Kakoe pa3mHoxxeHue xapaktepHo st Oaktepuii? HazoBute ycioBus HEOOXOIH-
MBbIE JUISl UX pa3MHOKeHudA. Kakue ctaguu pa3BUTHS MPOXOIUT MOIMYJIALMS OaKTe-
puil B QUKCUPOBAHHOM 00bEME MUTATEILHOM Cpeibl?

Kakue crpoenue, pa3MHOKEHUE, TUTAHUE U JIBIXaHUE XapaKTEPHBI ISl MUKPOCKO-
nudeckux rpuboB? Kakoe 3HaueHHE UMEIOT U KaK pacroiararTcs CHopbl y Iuiec-
HEeBbIX TpuOoB? HazoBuTe mpeacraButeneil U3 Tpex HambOJee 4acTO BCTpEyaro-
IIUXCS POJIOB IJIECHEBBIX IPUOOB, B YEM HX PA3IUYUSL.

JlaiiTe XapaKTEepUCTUKY CTPOCHHIO U Pa3MHOKEHUIO BUPYCcOB. B ueM ocobeHHOCTH
cTpoeHus 6aktepuodaron?

[lepeuncnure Hamboee Ba)KHBIE CXOJCTBA AKTUHOMHULIETOB C Ipubamu, a 3aTeM
¢ OaKTepHsIMHU.

Yro Takoe KiaccU(PpUKaLMs MUKPOOPTaHW3MOB, MO KaKUM IPU3HAKaM U B KaKUX
Kareropusix oHa nposoauTtcs? Kak obpa3yercs u 0003HayaeTcsi HA3BaHUE MHUKPO-
opranusma? Onuiure Kiaccupukanuo OaKTepHid.

Kak BnusitoT Ha MUKpOOOB pasiinyHble (pusnyeckue (HakTopbl (BBICOKUE U HUZKUE
TEeMIIepaTyphl, 3aMOpPaKUBAHUE, BBICYLIMBAHHE, NIEpeNaabl OCMOTHYECKOTO J1aBJie-
HUS, Pa3JIMYHbIC U3ITYUYEHHUS], YIBTPA3BYK, JIEKTPUUYECTBO).

Kakoe BiusiHHE OKa3bIBalOT HA MMKPOOPTraHW3MOB XMMHYECKHE BEIIECTBA, B T.U.
ne3uHuuupyroume? HasoBure rpynnsl Ae3suHpuupyromux Beniects. Kakue Bbl
3HAeTe TPYIIbl MUKPOOPraHU3MOB, YCTOWUYMBBIX K JCHCTBUIO BBICOKMX KOHIICH-
TpalUil XUMHUYECKUX COEAMHEHUI?

Kakne BamM M3BECTHBI B3aMMOOTHOILEHHSI MEXAY MHUKpoopranusmamu? HazoBute
BapUaHThl CUMOMO03a.

Yro npeacTaBisioT coboit anTuonotuku? Knaccudukanus aHTHOMOTHKOB 10 OMO-
JIOTUYECKOMY MPOUCXOKIEHUIO.

Knaccudukanus aHTHOMOTHKOB IO MEXAHU3MY OMOJIOTMUECKOTO JIEUCTBHUS.
Knaccudukanys aHTHOMOTHKOB MO CIIEKTPY OMOJIOTMUECKOTO JEHCTBHUS.
Knaccudukanys aHTHOMOTHKOB MO MX XUMHUYECKOMY CTPOCHHIO.

Kakue rpymnmbsl METOIOB XpaHEHUs! MUILIEBBIX MPOAYKTOB BbI 3HaeTe? HazoBure
COCTOSIHUSI, B KOTOPBIX JOJDKHA HAXOAMUTCS MHUKpOQJopa MUILEBOIO MPOAYKTa
IIPY NPABUJIBHOM €r0 XpAHEHHH.

OT 4dero 3aBUCHUT BeIMYMHA MUKPOOHOU obcemeHeHHocTH Bo3ayxa? Kakyro Muk-
podiopy 31€Ch MOKHO OOHAPYKUTH?
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25.

26.

217.

28.

29.
30.

31.

32.

33.

34,

35.

36.

37.

38.

39.

40.

41.

Oxapakrepu3ylte  CTEEHb  MHUKPOOHOM  OOCEMEHEHHOCTH  pa3IMYHON
10 MPOUCXOXKACHUIO BOAbL. Ha Kakue 30HbI MOXKHO Pa3JeiuTh OTKPBITBIA BOJOEM
10 CTENEHH €ro 3arpsi3HEHHOCTH MUKpoOamMu?

VYKaxkuTe cTerneHb 00CEMEHEHHOCTH IOYBBI MUKPOOPraHM3MaMU B 3aBUCHUMOCTHU
OT IUVIOAOPOUs, IIyOUHBI, BpeMeHU roja. HazoBure rpynmnel MUKpOOPraHU3MOB,
HACEJISIOIUX IT0YBY.

Onumure KOJIWYECTBEHHBIH M Ka4eCTBEHHBIM COCTaB MHKPOGIOPHI PA3IUYHBIX
OpraHoOB TeJIa )KUBOTHOTO.

C uem cBsA3aHBI TPYJHOCTH WHAMKAIIMN MATOTCHHONW MUKPOQIIOPHI B OKpY>KarOIIen
cpene? HazoBute caHuTapHO-TIOKa3aTeIbHBIC MUKPOOKI. /{151 yero onn HeoOX0au-
MbI? Kakue Kk HUM npeabaBisitoTcst TpeOboBanus? Kak ux onpenenstor?

Kaxkue sTansl BKIIOYAIOT B c€051 KpYrOBOPOTHI a30Ta U YIIIEpoia B IPUPOIE?
JlaiiTe XapaKTepUCTUKY IMpoleccy THueHus. HazoBuTe rpynmbel UM OTIAEIBHBIX
OpeacTaBUTeNIed THUIOCTHOW MUKpodopsl. Kakyio ponb urpaer mnpouecc rHue-
HUS B IIPUPOJE U NIPU XPAHEHHUH ITHILIEBBIX IPOJAYKTOB?

Yro takoe OpoxeHue? PackpoiiTe XMMu3M, 3HaUEHHE M HA30BUTE BO30OyIuTENEH
MOJIOYHOKHUCJIOTO, CIHPTOBOrO, IMPOMHUOHOBOKHUCIIOIO, MACISHOKUCIOrO Oposke-
HUH, a TAKXKE YKCYCHOKHCIIOTO OKUCJIEHUS.

Omnpenenenue nouatus: "uHdekuus", "HHOEKIMOHHBIA Tporecc”, "HHPEKIIMOH-
Hasg 0oze3Hp". YcI0BUS BO3HUMKHOBEHHS MH(EKIIMOHHOTO mpouecca. OCHOBHbIE
MPU3HAKU MH(PEKUUOHHOW OoJsie3HH. OCHOBHBIE CTaJNM, XapaKTEPU3YIOIIHE HH-
(beKIMOHHYI0 00JIE3Hb.

CnocoObl BBIJENECHHS U3 OPTaHU3Ma U MEXAaHU3MbI Iepeaun BO30yIUTeNs HHPEK-
uuu. [lyTu 3apaskeHust 1 BXOAHbIE BOPOTa HH(DEKIUH.

Knunnueckoe nposiBienne uHGEKU: GopMbl MPOSIBICHUS U CKOPOCTh MpPOTEKa-
HUA nHpexuuid. BapuaHTel ncxoaa HHPEKIUH.

XapakTepucTUKa 3MU300TOJIOTHYECKOTO IMPOLECCa: MO0 €ro MHTEHCHUBHOCTH, yda-
CTHIO YEJIOBEKA, OCHOBHOMY XO3SIMHY CPEIH KUBOTHBIX.

ITaTOoreHHOCTh M BUPYJIEHTHOCTh. ENMHMIBI M3MEpEHUsT BUPYJIEHTHOCTH. OCHOB-
HbI€ (DaKTOPHI BUPYIEHTHOCTH.

[lepeuncnuth (epMEHTHI, YCUIMBAIOUIME MATOI€HHbIE CBONCTBA MUKpPOOPTaHU3-
MOB U yKa3aThb MUIIEHb BO3JIEHCTBUS JJIs1 KaXK10T0 U3 Ha3BaHHBIX (DEPMEHTOB.
Tokcunbl MUKpOOOB. VX Kinaccudukanms, J0KaIu3alus, XUMUYECKOE CTPOEHUE,
MMaTOrE€HHBIE CBOKCTBA.

VYKaxxute oTIu4us NUIIEBBIX MH(DEKIUN OT MUILEBBIX OTPABICHUM, a TAKXKE OTIIH-
Yre TOKCUKOMH(EKIMU OT OaKTepUaibHOTO TOKCHKO3a.

JlaiiTe xapakTEepUCTUKY KHUIIEYHBIM MH(EKIUSAM YeOBEKa, TAaKUM KaK OprOIIHON
TU(, TU3EHTepHUs, XoJiepa, AIIEPUXUO03bl (XapaKTepUCTUKa BO30yauTENel; mopa-
’KaeMble OpraHbl; UCXOJ] 3a00JIeBaHUs; UMMYHUTET; MEXaHU3M TMepeauu, MyTh Ie-
penauu, BblJICIEHHE U TPOHUKHOBEHHE B MAKPOOPTaHU3M BO30YANUTENS HH(DEKIIUH).
HazoBute BO30ymureneli TOKCUKOMH(EKIMA ¥ OaKTEPHAIBHBIX TOKCHUKO30B,
a TaK)K€ UCTOYHHUKHU MX MOSBJICHHS B MUILEBBIX MPOAYKTAX. YKAXKUTE MEXaHU3MBI,
nyTy U (aKToOphl epeaaun Bo30yIuTeNel MUIIEBbIX OTPABICHHIM.
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48.
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58.

59.

60.

61.

OnummTe KIMHUYECKUE MPU3HAKU, TOKCUHBI, TUarHOCTHUKY, JIEYEHUE U MPOPHUIaK-
TUKY TOKCUKOUH(EKUUNA U OaKTepUaTbHBIX TOKCUKO30B.

Kak BO3HHMKaeT U MpOTEKaOT OOTYJIU3M Yy KUBOTHBIX U JIIOACH? YKaX)UTE OCHOB-
Hbl€ CBOMCTBAa BO30yauTenss OOTynu3Ma: MOP(OJIOTHUYECKHE, TUHKTOPHUAIbHBIE,
KyJIbTYpaJlbHble 1 OMOXUMUYECKHUE CBOMCTBA, €r0 YCTOMYMBOCTbh B OKPY’KAIOIICH
cpene. OnuImmMTe METOJBI UCCIEAOBAHUS KOHCEPBOB C IETBIO BBISBICHUS B HUX
OOTYIMHUCTHYECKOTO TOKCHUHA. [IpuHIMMIBI mpoduiakTuku O0TyInM3Ma y JKUBOT-
HBIX U JIIOJICH.

AepoMOHO3 KaproB: XapaKTepucTHKa WH(GEKIMH U BO3OyAHTENs, JJabopaTopHas
JIMarHOCTHUKa, MPO(PUIAKTHUKA U JICUCHHE.

IIceBqOMOHO3BI KaproB: XapakTepucThuka MHGEKIUU U BO30yIUTENs, J1abopaTop-
Hasl IMarHOCTHKA, MPO(UIAKTHKA U JICUYCHHE.

Becennss Bupemus kapra: XapakTepUCTHKa MH(PEKIUU U BO30ynuTens, jJadbopa-
TOpPHAsl TMAarHOCTHUKA, MPO(pUIAKTUKA U JICYCHUE.

Ocrna kaproB: XapakTepUCTHKA UHPEKIUU U BO3OyAUTENs, JabopaTopHasi TuarHo-
CTUKA, TPO(PHIAKTHKA U JICUCHHE.

MukoOakTepro3 pbi0: XapakTepUCTHKa WHOEKIIUU U BO30yauTeNs, JabopaTopHas
JMArHOCTHKA, MPOPUIAKTHKA U JICUCHHE.

bpaxuomuko3 pei0: xapakTepucThka WHGEKIUU U BO30ynutens, JadboparopHas
JIMArHOCTHKA, MPO(HUIAKTHKA U JICUCHHE.

Camnponerano3 ppi0: XapakTepuCTUKa MHPEKIMU U BO30OyAUTENs, JJabopaTopHast
JIMarHOCTHUKA, MPO(HUIaKTHKA U JICUECHHE.

buccyc: xapakrepuctuka uHbeKIMU U BO30yauTeNs, JabopaTopHasi JUAarHOCTUKA,
MpO(QHUIIAKTHKA U JICUCHHUE.

NxTrnogoHo3 pbI0: XapakTepucTUKa MHPEKIUHU U BO30yIuTENs, JabopaTopHas Iu-
arHOCTHKa, MPOPUIAKTUKA U JICUCHHE.

Onummte MUKPOQIIOPY CBEKEH PHIOBI-CHIPIIA.

JlaiiTe xapakTepuCcTHKy MUKpOdIIope oxiaxkaeHHo peiObl. Kakue mporeccs mpo-
TEKAIOT MPU MOPUE CBEKEH U OXJIAKICHHON PHIOBI?

Kax Bnusier 3amopaxkuBanue Ha MUkpoduiopy pbiOsi? HazoBure npuemsl, mMo3Bo-
JISIONIAE YMEHBIIUTh KOJIMYECTBO MHUKPOOOB B OXJIAXKIACHHOM M 3aMOPOKCHHOU
priOe.

Kaxkas mukpodiiopa xapaktepHa AJist COJIEHON PHIObI?

Kakoe BimsiHEE OKa3bIBAIOT MPOIECCHI BSJICHUS W KOMYCHHUS HA MUKPOOHBIH CO-
CTaB PbIObI?

Kakyro ponb UTpar0T MHKPOOPTaHW3MBI TIPH U3TOTOBJIICHHH PBHIOHBIX MPECEPBOB?
YKaXuTe MpPUEMBbI, TO3BOJIAIONINE CHU3UTh KOJIWYECTBO HEXKEIATEIHHON MHUKPO-
¢brophl B pecepBax.

Oxapakrepusyiite MUKpohI0opy pblOHON HKpBI. Kakue Mepbl npoduIakTHKU MHUK-
POOHOTO 3arpsi3HEHHSI U MPUEMbI KOHCEPBUPOBAHUSI HEOOXOIUMO COOTIOATh TIPH
ee MpOou3BO/JICTBE?

VYKaxkute mnpueMbl, TO3BOJISIONIME CHU3UTh KOJUYECTBO MHKPOOPTAHU3MOB
B KOHCEPBaX.

HazoBute daktopsl, Biustonme Ha 3¢(HEeKTUBHOCTh CTEPUITNU3AINA KOHCEPBOB.
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Kakue rpynmnbsl KOHCEPBOB BbI 3HaeTE?

HazoBute nepedeHb MUKPOOPTaHU3MOB, BBISIBISIEMBIX 10 KaX/10M IPYIIE KOHCEPBOB.
Kakue stansl BKIItoUaeT B ce0sl OaKTEpHONIOrMUecKuid aHain3 KoHcepBos? Jlomyc-
TUMBIE 3HAUEHUSI MUKPOOMOJIOTHYECKUX IMOKa3zareneil nius A, b, B, I' rpynn kon-
cepBoB oO11ero HazHaueHus o CanlluH?

HaiiTe onpeneneHre NPOMBIIUIEHHON CTEPWIBHOCTH KOHCepBOB. Kakue nccneno-
BaHUs KOHCEPBOB HEOOXOIUMO MPOBECTHU Nepe]; OaAKTEPHUOIOTUIECKUM aHATU30M?
Kaxkue Bu1bI mopun KOHCEPBOB BbI 3HaeTe? KeM OHM BbI3BIBAOTCS?

Kaxkoe cTpoenue nMeer cBeToBOM MHKpockon? UTo coboil mpeacTaBiseT UMMeE-
CHOHHas cuctemMa Mukpockona? Kak y3Hats ob1iee yBenuueHrne MUKpocKona?
[TocnenoBaTrenpbHO ONMUIIATE TEXHUKY MUKPOCKOIIMPOBAHUS (PUKCUPOBAHHOTO OaK-
TE€pPUATBHOIO Mpernapara.

Haiite cxemy u3ydeHUs MOP(HOIOrHUECKUX MPU3HAKOB MUKPOCKOIUPYEMBIX Oak-
TEepUM.

Kakyro nocnenoBaTenbHOCTh UMEIOT JEHCTBUS MO MPUTOTOBIECHUIO (PUKCHPOBAH-
HOT'O OKpAaIllEHHOT0 0aKTepUaIbHOTO Mpenapara AJisi CBETOBOW MUKPOCKONINN?
KakoBbl T€XHHMKa M CYIIHOCTb OKpalllMBaHUs (PUKCHPOBAHHOTO OaKTEPHAIbLHOTO
npenapara MmeroaoM ['pama?

KakoBbl T€XHHMKa M CYIIHOCTb OKpalllMBaHUs (PUKCHPOBAHHOTO OaKTEPHAIbLHOTO
npenapara MeroaoM Lnne-Hunbcena?

KakoBbl TeXHHMKA M CYIIHOCTbh OKpAIIMBAaHUS (PUKCHPOBAHHOIO OaKTEpUAIBLHOTO
npemnapara MertogoM Muxuna?

Knaccuduuupyiite nurarenpHble cpenbl I BbIpAlIMBAaHUS MHUKPOOPTAHU3MOB
10 MPOUCXOKIEHUIO, KOHCUCTEHIIMM U Ha3HaueHuto. Kakue oOs3arenbHble yCio-
BUS NPEABSBISAIOTCA K MUTATEIbHBIM cpeam?

Kakue MeTonpl cTepuiM3ali UCIOIb3YIOT B MUKPOOHOJIOIMYECKUX JTabopaTopu-
ax?  HaszoBure  Merompl  CcTepuUIM3alMU,  NO3BOJSIIOIIME  KM30aBUTHCA
OT 0aKkTepuaIbHBIX CIIOp?

HazoBuTe MeTonbl co3aaHus aHa3pOOHBIX YCIOBUH JUIsl KyJIbTUBUPOBAHUSI MUKPO-
OpraHU3MOB B JJA0OPATOPHH.

Kax nmpoBouTcs rnepeceB MUKpOOPraHW3MOB Ha IUVIOTHBIX U KUJKHUX MATATEIbHBIX
cpenax?

Ha3oBuTe MeTonbl BBIAEIEHHUS] YUCTOW KyJIbTYPhl MUKPOOPTAaHU3MOB U JaTe UM
XapaKTEPUCTHKY.

[lepeuriciute U3BECTHBIE BAM METOAbI MACHTH(PUKALIMU MUKPOOOB. B uem oHu 3a-
KITFOUArOTCS?

Kakue kynbTypanbHble NpU3HAKA MHUKPOOPTAaHU3MOB OIPEACNAIOT Ha KUIKUX U
IUIOTHBIX MUTATEIbHBIX CPEaX, U B KaKUX (popMax OHU MOTYT HPOSBIATHCS?
Kakune 6moxumMuueckne cBOMCTBA OMPEACIISAIOT Y OaKTepUil M KaKUM 00pa3zom?
[TpuHIMII, TEXHUKA NOCTAHOBKH, YUET pe3yabTaToB OPA

IIpyrHIMI, TEXHWKA ITOCTAaHOBKH, Y4€T pe3ysbTaroB PII.

[TpuHUMI, TEXHUKA IOCTAHOBKH, YUET pe3yiabTaToB MDA.

[TpakTrueckoe mpuMeHeHne OakTepuodara s uACHTUDUKAITUH MUKPOOPTaHU3MOB.
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11.

12.

Mertoabl onpesiesieHns aHTUOMOTUKOYCTOMYUBOCTA MUKPOOOB M UX MPAKTUYECKOE
3HAYCHHUE.

Kakue tpeGoBanus npenbsaBisitor CanlluH k peibe u puIOHBIM TpOIyKTaM
10 MUKPOOMOJIOTMYECKUM TTOKa3aTesim?

Kax onpenensiercst oOiiee MUKpOOHOE YUCIIO BOBI?

Kax onpenensieTcss KOMU-TUTP BOABI?

Kaxkue MeTompl onpeneneHus o0Iero MUKpoOHOTo 4rcia B BO3yXe Bl 3HaeTe?
Onuiumre TEXHUKY MCCIEA0BaHUS MMOBEPXHOCTEW PyK U 000pyAOBaHUS Ha oO0Iiee
YUCJI0O MUKPOOOB.

Omnummte meton onpenencanss KMA®AHM B 1 1 peiOHOTO (hapia.

Kaxue uccnenoBanms mpoBoast mist onpenencHus: bI'KII B peiorom daprme?
OnummTe aHamu3 peIOHOTO (hapia Ha BBISBICHHE CYIb(QUTPETYITUPYIOMNX KIIO-
CTpHUJINM.

Kak ocymiectBisiercs aHaiu3 peIOHOTO (papiiia Ha MPUCYTCTBUE B HUX CaJIbMOHEIL?
OnummTe X0/ MPOBEACHUS aHalM3a PeIOHOTO (hapiiia Ha BBISBIECHUE 30JI0THUCTOTO
cTaMIOKOKKA.

BOI/lpOCbl OJI51 CAMOCMOSIMENbHO20 U3ydeHusl

OxapakTepu3yiTe XUMUYECKU COCTaB PA3IUYHbBIX CTPYKTYP MUKPOOHOU KJIETKHU.
[TIP nnst maeHTUUKALIMM MUKPOOPTaHM3MOB: BHUbI, MPHUHLMUI, 000pYAOBaHUE,
TEXHHUKA [TOCTAHOBKHU U yUETa.

PUJ nns maeHTnduKanuu MUKPOOPTaHU3MOB: NPUHIMI, TEXHUKA MOCTAHOBKH,
y4€T pe3ysbratoB PU/|

NOA nns maeHTuUKAMM MUKPOOPTaHU3MOB: NMPUHIUI, TEXHUKA MOCTAaHOBKH,
YYET pe3yabTaTOB

KynpTuBHpOBaHNE BUPYCOB Ha KYJIBTYpaX KJIETOK: BUbI KIIETOUYHBIX KYJIBTYpP U HX
MOJIy4eHHE, 3apaKeHHUE KIETOK BUPYCOM M MHJIUKAIUS €ro B KJIETKAX.
KynpTuBHpOBaHME BUPYCOB Ha KYypUHBIX 3MOpPHOHAX: TpeOOBaHUS K dMOpPHUOHAM,
3apakeHue YMOPUOHOB BUPYCOM M MHAMKALIMS €0 B KJIETKaX.

[IprHIMI, TEXHKWKA TOCTAHOBKH, YUET pe3yabTatoB PI'A.

[IprHIMI, TEXHUKA TOCTAHOBKH, YUET pe3ysbTatoB Pllax.

[IprHIMD, TEXHUKA TIOCTAaHOBKH, YYET pe3ysibTatoB PH.

Kaxyto mukpodaopy MOKXHO 0OHApyKUTh Ha Tele pakooOpasHbix? Kak ocymiecT-
BJISIIOT UX XpaHEHue?

Kakyio Mukpodraopy MoXHO OOHapyKuTh Ha Tese MoJuttockoB? Kak ocyriecTs-
JISIFOT UX XpaHEeHHe?

Kakyro mukpogiaopy MokHO 0OHapyXUTh Ha Tese rojgoBoHorux? Kak ocymects-
JISIFOT UX XpaHEeHHe?

3.4. KoHTpoJIb 0CTATOYHBIX 3HAHUI
KOHTpoib OCTATOYHBIX 3HAHUM MPOBOJUTCS TOCJE W3YYEHUS] TUCHUIUIUHBI U

MPOMEKYTOUHOM arrectanuu obOydarouierocs B (opmMe MUCbMEHHOTO TECTUPOBAHUS.
[enpro mpoBeAEHUS JAHHOTO KOHTPOJS SIBJISIETCS OLEHKA OCTATOYHBIX 3HAHWUW IOJY-
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YCHHBIX B XO0A€C U3YUYCHUSA I[aHHOI\/'I JAUCHUIIIIMHBI 1 TOTOBHOCTH O6yanOIH€FOC}I HCIIOJIb-
30BaTh OTHU 3HAHHUA B HpaKTI/I‘IeCKOfI JACATCIIBHOCTH.

IIpumep 0anka TecToBBIX 3agaHuit OM

TecTtoBbli KOHTpONBL Ne 1
JUISL IPOBEICHUS 3a4eTa 1o auctuiuinHe "Mukpoouosiorus"
HarnpasJieHuto noAroroBku 35.03.08 BoiHbie OMopecypchl U akBaKyJIbTypa

Oamunwmst OO0 EECEECT v CCCCO0CEE
Otuectso [00OO00DHO00
Kypc U I'pynma LU
Buumanue: Tecmogoe 3a0anue 3anoansemcs 2eauesou pyuKou 4epHo2o yeemad, 8
COOMBEMCMBYIOWUX KIIeMOUYKAX He0OX00UMO YKA3ame 3Haku VUuiu X, 8 60npocax Ha
coomeemcmeue ykazams nopsook yugpamu 1, 2, 3 u m.o.

1 N3meHeHune nBera MUTATEJbHOH cpeAbl B Mpouecce KyJIbTHUBHUPOBAHUS
' MPOMCXOAUT NPH ONpeAe/IeHUN B Hel

o0Opa3oBaHUs CEPOBOIOPOIA
HaJIANYME KaTaja3bl
00pa3oBaHus UHI0JA

Pa3JI0KCHUC Caxapa

O O O O O

BBIACJIICHUA aMMHaKa

I'pudsbl, o0J1agaromKe M0JIOBBIM Pa3MHOKEHHEM HA3BIBAIOT
BBICIIIMU

CcyOCTpaTHBIMU

COBEPILEHHBIMU

MULCIAPHBIMA

I Y I A N Y A

CCIITUPOBAHHBIMHA
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N T O A N

OCHOBHBIM KOMIIOHEHTOM KJIETOUYHOI CTEHKH IrpaMIoJOKUTE/ILHBIX oak-

TePUil ABJSIOTCH

JIMIIOTIONMCAXaPH]T
pUOOCOMBI
BaKyOJIH
HETTHIOTJTUKAH

JICKTHHBbI

[ e Y s Y o A s A >

I'eTepoTpodbl moay4yaroT yriepoa u3 cjeIylnuxX HCTOYHNKOB
YTJIEKHUCIIOTO ra3a BO3lyXa

YTIIEPOACOIEPKALIUX MUHEPATIOB

pPacTBOPEHHBIX B BOJIE KapOOHATOB

13 MUHEPAJBHBIX yI00pEHUIM

u3 BBII[CJ'ICHI/Iﬁ ZKHUBOTHBIX

I R I N B R

B nmponoecce KaTadoan3mMa MPpoOUCX0aMT cjaeayrmee
IMOCTYINUICHHUC ITUTATCIIbHBIX BCIICCTB B KIICTKY
CHHTC3 BCIICCTB B KJIICTKC

pacinad MMTaTCIbHBIX BCIICCTB B KIICTKC

BBIACJICHUC IIPOJAYKTOB U3 KIICTKH

nepeaayda nH(popmaIuu B KJIETKe

O O O o o 9

BoabIMHCTBO 00/1€3HETBOPHBIX MUKPOOOB SIBJISIIOTCS
aBTOTpodaMu

aykcotpodamu

oJIuroTpodamu

npotoTpodamu

canpoduTamu
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IMocTyniieHue MoJieKyJl B 0aKTepHAJBHYI0 KJETKY ¢ NMOMOLIbIO NepMeas
10 FPAINEeHTy KOHIIEHTPALMHU HAa3bIBaeTCs

npocTou nuddysueit
obneruénnon nuddysueit
AKTUBHBIM TPAHCTIOPTOM
daronuTozomMm

OCMOCOM

oo

I I N B

IlepeceB OakTepuii B NPOOUPKY € TMOJYKMIAKON NHUTATEJIbHOH Ccpenoi
O00BbIYHO NMPOBOIAAT OAKTEPHOJIOTHYECKOM METJIEH ¢ MCIOJIb30BAHMEM CJle-
AyIOLIeH TEXHUKH M0CeBa

"morpyxenuemM"
"o0maukom"
"3meiikon"
"ykomom"

"mrpuxom"

©

0 O oo 0o 0O

Kakoil u3 nepe4mncjieHHbIX CIIOCO00B BblAeJIeHUS ""YMCTON KYJIbTYpbI' HC-
M0JIb3yeTCs AOMOJHUTEIBbHO IS MOACYETA KOJIMYEeCTBA MUKPOOOB?

METOJ TToCJieIoBaTeNIbHBIX pa3BeaeHuid (Meto [lactepa-Koxa)
METOJI pacceBa MeTie Mo cekropam

METOJI TJIaCTUHYATOTO pacceBa (MeTon puraibckoro)
OMOJIOTMYECKHUI METO

XUMHYECKUNA METO]]

1

O O oo O o

©

Kakoii u3 nepe4ncieHHbIX HUKE MPOLECCOB HeJIb351 HA3BaTh OpoKeHuemM?
MOJIyYeHHE CIIUPTa

MOJYYE€HHE MOJIOYHOUN KHUCIIOTHI

MOJIyYeHHE MPONUOHOBON KUCIOTHI

MOJYYEHHUE MACJISTHON KUCIIOTHI

MOJIy4eHHUE YKCyca
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11.

0o oo oo oo o

BoiOepere ne3smHpuUuUMpYyIOlIee BelIECTBO, [AeMCTBYKIEe OaKTepHO-
CTATHYECKHU

OpWIJTMAHTOBBIN 3EIEHBIM
MIEpMaHTraHaT KaJus

nona

dbopmanbIerua

IMCPCKUCH BOJOPOaa

12.

o o oo o o

KosinyecTBO BHOBb 00pPAa30BABIIMXCH M MOTHOIIMX KJIETOK CTAHOBHUTCS
OJIMHAKOBBIM Ha cJjeaymwoiueii ¢gaze pa3BUTUSA MUKPOOHOH MOMYJISIITUA

CTallMOHAPHOU
JorapugmMuyecKou
Ha4yaJIbHON

rudenmn

DKCIIOHEHIINAIbHON

1

0o O oo o o

w

JJIl KyJIbTHBHPOBAHHUSA aHAIPO0OB HUKOTAA HE MCIOJIb3YIOT
anmapat Kporosa

cpeny Kurr-Tapouriu

ra30reHEPUPYIOIINE MAKEThI

HKCUKATOP

COBMECTHOE KYJIbTUBHUPOBAHHUE a3p000B U aHA’POOOB

14.

N A O ) A B O

Kakoii "3 mnepeymMc/ieHHBbIX HHXKEe MeTOA0B HACHTH(UKAIMUA MHUKPO-
OPraHM3MOB NPEANoJaraeT uCIoJIb30BaHNE AHTUTEN?

OMOXMMHUYECKUHI
OMOJIOrNYECKHI
CEpPOJIOTUUECKU I
aJIEPTUYECKU I

T€HETUUECKHUU
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15.

O O o o o

Kakoii u3 nepe4uciaeHHbIX KYJbTYPAJIbHbIX NPU3HAKOB 0aKTepuil HUKO-
I/1a He ONpeesIsijiCA HA )KUAKON MUTaTeJIbHOM cpeae?

MIPUCTEHOYHOE KOJIBIIO
MIEHKA

MYTHOCTb

0CaJIOK

IIOBCPXHOCTH

16.

I I A A 0 R

IloBbILIEHHOE OCMOTHYECKOE
Y MUKPOOPTaHU3MOB

00€e3BOKMBaHUE
pa3phIB KIETOYHON CTEHKHU
HaOyXaHue KIETKU

pa3pyLIEHHE UTOIIA3MBbI

JaBJICHHE BHeEIIHeH Cp€ibl BbI3bLIBACT

YCHIICHHUC TPAHCIIOPTA ITUTATCIIBHBIX BCIICCTB

1

O O o O o

~

IIpu kakux 3a001eBaHUAX MHPEKINOHHOM AJIIePruM He Habaaaercs?

Can
Tynspemus
MgIT
AXKTUHOMUKO3

bpyuennés

1

0O O o o o

oo

AHTHOMOTHKH, HHTHOMPYIOLME CUHTE3 KJICTOYHOM CTEHKH

AMUHOTJIINKO3UIbI
[edanocnopuHsl
ITomuMuKCHHBI
AHTpalUKINHbBI

Maxkposm s
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19.

0o oo oo oo o

IIporuBoOaKkTepUa/ibHble AHTUOMOTHKH AKTHBHbIE TMPEeNMYIIECTBEHHO
B OTHOLIEHUH TPAMIIOJIOKUTEJIBLHBIX OPraHU3MOB

MonoOakTaMBbl
[Tomuennl
Maxposmasbl
KapOanenemsbl

AHTpalUKINHbBI

20.

o o oo o o

Ykaxxute rpynny aHTMOMOTHMKOB He OTHOCSIIUXCH K CeMEHCTBY MaKpo-
HUKJINYECKHX JJAKTOHOB U JIAKTAMOB

Kapb6anenemsr
Makponusl
[TonmuMuKCUHBI
ITonueHsr

MoHoOaKTamMbl

IHoanuce

/ / Hara " "

201 ropa.

4. Meroauyeckue MaTepUuaJibl, ONpeaesaonue npoueaypbl OeHUBAHUS

3HAHUH, YMEHUI, HABBIKOB U (WJIH) ONBITA 1eATEJIbHOCTH,
XapaKTepu3yILIHUX 3TANbI (POPMHUPOBAHUS KOMIIETCHIMI

4.1. Ilpoueaypsl OLleHUBAHNUS 3HAHUI, YMEHUI, HABBIKOB
4 (MJIK) ONBbITA JeATEJIbHOCTH

KoHnTtposnb pe3ynpTaToB 0Oy4eHHs], 3TaOB U YPOBHS (DOPMUPOBAHHS KOMITETCH-

Ui 1o AuctuIuirHe "MUKpPOOHOIOTHS' ' OCYIIECTBIISIETCS Yepe3 MPOBEICHNE BXOAHOTO,
TEKYIIETr0, PyOSKHBIX, BBIXOHOTO KOHTPOJICH U KOHTPOJISI CAMOCTOSITEIIbHON paOOThI

@opMBI TEKYLIETO, IPOMEKYTOUYHOTO M UTOTOTO KOHTPOJIEW U KOHTPOJIbHBIE 3a]1a-

HUS JUTsl TEKYIIETO0 KOHTPOJISI pa3padaThiBatoTCs Kadeapoi NCX0s U3 CIeuPpUKA JTUC-
[UTUTUHBL, ¥ YTBEPKIAIOTCS HA 3aceTaHnu KadeIphl.
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4.2. Kputepum onieHKM 3HAHM i, YMeHU, HABLIKOB U (MJIH) ONBITA 1€ATEIbHOCTH,
XapakTepu3yoIuX 3Tanbl (OPMUPOBAHNS KOMIIETEHIUIl B MpoIecce 0CBOCHMS
o0pa3oBaTeyibHOI MPOrPaMMBbI

Ornrcanue MKaibl OIICHUBAHUS JTIOCTHIXKEHHUS KOMIIETEHIIMM 10 TUCIMIUIMHE MPH-
BeJieHO B TaliuIie 6.

Tabmuna 6

Kpurepum ouenkn

YpoBeHb
OCBOCHUS OtmeTka 1o nATHOAIILHOM cucTeme Omcatie
KOMIIETEH- (mpoMexXyTOYHast aTTeCTaLHs)
180701
6bICOKUIL "ommuno" | "3aureno" | "3aureno | OOywaromuiics OOHapyXHJI BCECTOPOHHEE,
(oTnHMu- | CUCTEeMAaTUYEeCKOe U IIyOOKOe 3HAHUE yuel-
HO)" HOTO MaTrepuaia, yMeeT CBOOOIHO BBIMOJ-
HATh 3a/laHusl, [PEIyCMOTPEHHbIE IpO-
rpaMMOH, YCBOWJI OCHOBHYIO JINTEPATypy U
3HaKOM C JIONOJHMUTEJIBHOM JUTEepaTypoi,
pekoMeH1oBaHHOM mporpammoin. Kak mpa-
BWJIO, OOy4YaroIIMiCs NpPOSBISIET TBOpYE-
CKHE CIIOCOOHOCTH B IIOHMMAaHHUHU, U3JIOKE-
HUM U UCIIOJIb30BAaHUM MaTepHasa
oazoewlii "xopowmo" | "3aureno" | "3aureHo | OOyuaromuiics OOHapYXWJI MOJHOE 3HAHHE
(xopomro)" | yaeGHOro MaTepuala, yCIEIIHO BBITOJIHSAET
MPEeIyCMOTPEHHBIE B TpOTpaMMe 3aaHws,
YCBOWJI OCHOBHYIO JIUTEPATypy, PEKOMEH-
JIOBaHHYIO B TIPOTpaMMe
nopozoewvtit | "ynoBieTrBo- | "3aureHo" | "3aureHo | OOywaromuiicsi oOHapyXHJI 3HAHHUS OCHOB-
puUTeILHO" (ynoBne- | Horo yue6HOro Matepuaia B o0beme, HeoO-
TBOPH- XOJUMOM ISl TaTbHEHIeH y4eObl U mpe-
TeNbHO)" | cTosimed paboThl MO mpodeccuu, CrpaBiis-
€TCS C BBIMOJIHEHHEM INPAKTHYECKUX 3aja-
HUM, IpeayCMOTPEHHBIX MPOrpaMMOH, 3Ha-
KOM C OCHOBHOW JIMTEPATypOr, PEKOMEHI0-
BaHHOU MPOTrpaMMOi, JOMYCTHI HOTPEIIHO-
CTH B OTBETE Ha AK3aMEHE W NPH BBITIOIHE-
HUM 5K3aMEHAI[MOHHBIX 3aJlaHui, HO 00ia-
JaeT HeOOXOAMMBIMU 3HAHUSMU JIJISI UX YCT-
paHeHus o] PyKOBOJCTBOM ITPENOAaBaTeNs
— "HeyznoBie- ['He 3auTeHo"|"He 3auTeHo | OOyuarouiics oOHapyX M MPOOEIbl B 3HA-
BOpH- (HeyIIOBIIET-| HUSX OCHOBHOTO Y4eOHOTO Marepuania, J1o-
TEIbHO" BOPUTENHO)"| MyCTUJI NPUHIUINHAIBHBIE OIIMOKH B BBI-

MIOJTHEHUHU TPEYCMOTPEHHBIX MPOTrpaMMOi
MIPAaKTUYECKUX 3aJaHUl, HE MOKET IPOIOJI-
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YpoBeHb

OCBOCHUA OTMmeTKa 1o IATHOAIBbHON CUCTEME Omcatie
KOMIIETEH- (mpomesxyTO4YHas aTTecTaLus)
885051

JKUTh OOYYECHHE WM TIPUCTYIHTH K TIpodec-
CHUOHAJILHOW JIeATENHHOCTH IO OKOHYAHUU
o0pa3oBaTeNpHON OpraHu3auu 0e3 JOTOoJ-
HUTEJBHBIX 3aHITHIA

4.2.1. Kpurepuu OlleHKH YCTHOT0 OTBETA MPH MPOMEKYTOYHOM aTTeCTAUMN

[Ipu oTBeTE HA BONPOC OOYUAIOIIUICS IEMOHCTPUPYET:

3HAHMUA: Mopdosioruio U GU3NOIOrHI0 OaKTEpHil, IIIECHEBBIX TPHOOB, APOAOKEH, AKTUHOMHU-
LIETOB; HOMEHKJIATypy U Kiaccu(pUKaluio OakTepuil; yCTOWYMBOCTh pa3IMYHBIX I'PYINI MHKPOOpra-
HU3MOB K (PU3MYECKHM, XUMUYECKIM B OMOJIOTHYECKUM (haKTOpaM OKPYIKArOIIEH Cpeibl; MUKPOOHBIHA
COCTaB BO3/yXa, IIOYBBbI, Tejda >KMBOTHOIO U 4YelloBeKa; MHUKpo(diopa BOJOEMOB U €€ poilb
B IIPUPOJIHBIX IPOIECCAX; UCTOYHUKH 3arpsi3HEHUS] BOJOEMOB OPraHMYECKUMU OCTaTKaMH U MaTOreH-
HOW MHUKPOQIIOPOi; HCTOYHUKU 3arpsi3HEHUs PhIObI U PHIOHBIX NMPOJYKTOB BO30YIUTEISIMH MUIIEBBIX
MHQEKINA, TOKCUKOMH(EKINH, TOKCHKO30B, XapaKTepPUCTHKY JTAaHHBIX BO30ynuTeneil n Hanboiee xa-
paKTepHbIe NOPAXKEHUs, BbI3bIBAEMbIE MU Y JIFOJICH; KOJIMYECTBEHHBIN U KaUeCTBEHHBIN COCTaB MHUK-
podI0pBI PHIOBI, BOIHBIX OECIIO3BOHOYHBIX, MOTY(HAOPHUKATOB U PHIOHBIX MHUILIEBBIX MPOJAYKTOB, B T.4.
MOJyYEHHbIX OHMOTEXHOJOTUYECKUM IyT€M; MHUKPOOMOJIOIMUECKUE IOKa3aTelH, OIpesensieMble
M0 THTUEHUYECKUM TPEOOBAaHUSAM 0€30MaCHOCTH U MHIIEBON IEHHOCTH PHIOHBIX MHUILEBBIX MPOIYKTOB,
CXEMBI UX ONpEAEICHUS; BIUSHUE BPEIHON U MOJIe3HOH MUKPO(IIOPHI HA KAYeCTBO PhIOHBIX MHUIEBBIX
IIPOJYKTOB;

YMEHHS: NPOBOAUTH ONpEEICHUE O0ILEro Yucio MUKPOOOB B 00BEKTAX OKpYKaroLIel cpe-
Il M OTZAEIBHBIX TPYNI MUKPOQIIOPHL; BBIIEIATh YUCTYIO KYJIbTYPY MUKPOOPTaHU3MOB U3 OOBEKTOB
BHEIIHEH Cpefpl; WACHTU(DUIIMPOBATH MUKPOOPTAHU3MBI C TIOMOIIBI0 MHUKPOCKOIMYECKHX, KYIbTY-
pabHBIX U OMOXUMHUYECKHUX METOJIOB; OCYIIECTBISTh MUKPOOHOIOTHYECKHE UCCIIEI0BaHUS BOAOEMA U
OLIEHKY COCTaBa MUKPO(MJIIOPHI; MPOBOAUTh CAHUTAPHO-0AKTEPUOIOTMYECKOE HCCIIEJOBAHUE BO3/YyXa,
BOJIbI, 000pPYIOBAHHUS; OCYILECTBIIATh KAUECTBEHHBIH M KOJIMYECTBEHHBIH y4eT CAHUTApHO 3HAYMMBIX
MHUKpPOOPTaHU3MOB B pblO€ M PHIOHBIX MUILEBBIX MPOJAYKTAX; HA OCHOBE MPOBEJECHHBIX MUKPOOHOIIO-
TMUYECKUX MCCIEeIOBAaHUN [aBaTh 3aKIOYEHUE O JalbHEHIIEM HCHOJIb30BAHUU JAHHOTO MUIIEBOTO
MIPOIYKTA U CHIPHS;

BJIaJIcHHEe HABBIKAMHM: METOJaMH MPHUTOTOBJIEHUS M OKpAIIMBAHUSA Ma3KOB MHMKpOOpra-
HU3MOB, MUKPOCKOIUM OaKTepHil 1 TpHOOB C MOMOIBIO CBETOBOIO MUKPOCKONA, KYJIbTUBHUPOBAHUS
MHUKPOOPTaHNU3MOB C UCIOJIb30BAaHUEM PA3IMYHbBIX MUTATENIBHBIX CPEJl, B T.U. B aHAIPOOHBIX YCIOBUSIX;
MeToAaMu 3a00opa W MEPBUYHOTO HCCIENOBAHUS NMPOO Pa3IMYHBIX OOBEKTOB OKPYXKAIOLIEH cpesbl
Ha KOJIMYECTBEHHOE U KaYECTBEHHOE IPUCYTCTBUE MUKPO(MIIOPHI; METOAAMHU BBIJICJIEHUS YUCTON KYJIb-
Typbl MHUKPOOPTaHU3MOB; METOJAMH H3YUEHHs KyJIbTYpaJlbHBIX, OMOXUMHUYECKHX M OMOJIOTHYECKHX
CBOMCTB MUKPOOPraHMW3MOB; OIpEIEICHH MOJIE3HON U BpeIHON MUKPOQIIOPH! B PHIOHBIX MPOIYKTaX,
000pyZ0BaHUM, BO3AyXe, Ha pPyKax; METOJaMU OLIEHKH O€30IacHOCTH M MOTPEOUTENLCKUX KayecTB
PBIOHOM MPOYKIIUH 110 MUKPOOUOIOTHYECKIM ITOKA3aTEeNsIM.
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Kpurtepuu oneHku

OTJINYHO

00yYaroImuics: 1EMOHCTPUPYET:

- 3HaHMe MaTtepuasa (Mopdoioruto U PpU3KNONOTHI0 OAKTEPH, TIIIECHE-
BBIX TpHOOB, IPOXOKEH, AaKTHHOMUIIETOB; HOMEHKIIATYPY U Kiaccupu-
Kaluio 0aKTepuii; yCTOWYMBOCTh Pa3IMYHBIX Py MUKPOOPIaHU3MOB
K (pU3MYECKHM, XUMUYECKUM U OMOJIOTHUECKUM (PaKTOpaM OKpYKaro-
el cpezbl; MUKPOOHBIM cocTaB BO3JyXa, ITOYBBI, T€JIa )KUBOTHOIO U
4eJI0BeKa; MUKpOQopa BOJOEMOB U €€ poiib B MPHUPOTHBIX MpPOIIEC-
cax; MCTOUYHUKH 3arpsA3HEHUs] BOAOEMOB OPraHMYECKUMH OCTaTKaMH U
NaTOreHHOW MUKPO(DIOPOH; HCTOUHUKHU 3arps3HEHUS PHIObI M PHIOHBIX
IPOAYKTOB BO30YAMTENSIMU MUILEBbIX MH(EKIMHA, TOKCUKOMH(EKLNH,
TOKCHKO30B, XapaKTepUCTUKY JaHHBIX BO30ynuTeneil u Hanboiee xa-
paKTepHbIE IOPAKEHHMsI, BbI3bIBAEMbIE UMU Y JIIO/I€H; KOJINYECTBEHHBIN
U KayeCTBEHHBIH COCTaB MHKPOQIIOPHI PbIObI, BOJHBIX OECIO3BOHOY-
HBIX, [10Jy()aOpUKaTOB U PHIOHBIX MUILEBBIX NMPOJYKTOB, B T.4. MOJIY-
YEHHBIX OMOTEXHOJIOTMYECKHM ITyTeM; MUKPOOHOJIOTHUECKUE TTOKa3a-
TeJIU, ONpeesieMble 110 TUTHEHNYECKUM TpeOOBaHUsAM 0€30IacHOCTH
Y TIUIIEBOM IEHHOCTH PHIOHBIX IMUIIEBBIX MPOJYKTOB, CXEMBI UX OTpe-
JIeNIeHNs]; BIMSHUE BPEIHOM U IOJE3HOM MHUKPOQIIOPHI Ha KayecTBO
PBHIOHBIX THINEBBIX MPOAYKTOB), MPAKTHKH NPUMEHEHUs MaTepuana,
MCUEPIIBIBAIOIE U MOCIEI0BATEIbHO, YETKO M JIOTHYHO U3J1araeT Ma-
TepUa, XOpOIIO OPUEHTUPYETCS B MaTepualie, He 3aTPYIAHSIETCS C OT-
BETOM IpU BUIOM3MEHEHUH 3a/1aHUil;

- yMeHue (IIPOBOJUTH ONPEIEIIEHNE OOIIEr0 YUCIO MUKPOOOB B 00BEK-
TaxX OKpPY’Karollel cpeibl U OTAEIbHbBIX ITPYII MUKPO(IIOPHI; BBLIEIATh
YHUCTYI0 KYJIbTYpy MHUKPOOPTaHHW3MOB M3 OOBEKTOB BHEIIHEH CpEJbI;
UAECHTU(PHUIUPOBATE MUKPOOPTaHU3MBl C IMOMOIIBIO MHUKPOCKOIHYE-
CKUX, KYJIbTYPaJbHBIX W OMOXHMHUYECKHUX METO/OB; OCYIIECTBISTH
MHUKpPOOHMOJIOTHYECKHE HCCIEeI0OBaHUA BOJOEMAa M OIEHKY COCTaBa
MUKPO(IOPHI; TMPOBOJUTH CAaHUTAPHO-O0AKTEPUOIIOTHIECKOE HCCIEI0-
BaHHE BO3/lyXa, BO/IbI, 000PYI0BaHMSI; OCYIIECTBIISITh KAYECTBEHHBIN U
KOJIMYECTBEHHBIN YYET CaHUTAPHO 3HAYMMBIX MHUKPOOPTAaHHW3MOB B
pbIOE M PHIOHBIX MUILEBBIX MPOAYKTaX; HA OCHOBE NMPOBEACHHBIX MUK-
POOHMOIOTHYECKUX MCCIIeIOBAHUN JaBaTh 3aKJIIOUYEHUE O JalbHEHIIeM
UCMOJIb30BaHUU JIAaHHOTO MUIIEBOTO MPOAYKTa U ChIPbs), MCHOIb3YS
COBPEMEHHBIE METO/IBI M TTOKA3aTENIN TAaKOW OIICHKH;

- YCIEIIHOE ¥ CHCTEMHOE BJIa/ICHHE HABbIKaMK (METOJaMH MPUTOTOBIIC-
HUS ¥ OKpAIIMBaHUS Ma3KOB MUKPOOPTaHU3MOB, MUKPOCKOITHH OaKTe-
puii ¥ TpHOOB C MOMOIIBIO CBETOBOI'O MUKPOCKOMA, KYJIbTUBUPOBAHUS
MHUKPOOPTaHU3MOB C HCITOJIb30BAaHUEM PA3JIMYHBIX MUTATEIBHBIX CPE],
B T.4. B @aHaYPOOHBIX YCJOBHUSAX; METOJIaMH 3a00pa M MEPBUYHOTO HC-
clefioBaHUST TPOO pa3NUYHBIX OOBEKTOB OKPYXKAMOMIEH Cpeabl
Ha KOJIMYECTBEHHOE M KaueCTBEHHOE MPUCYTCTBHE MUKPO(IOPHI; Me-
TOJIAMH BBIJICIICHUS] YACTOW KYITbTYPhl MHKPOOPTaHU3MOB; METOJIaMHU
U3y4eHHUs] KYyJIbTYpalbHbIX, OHOXMMHUYECKMX U OMOJIOTHYECKUX
CBOMCTB MUKPOOPTaHU3MOB; ONPEIEICHUS MOJIE3HON U BPEIHON MHUK-
podopsl B pRIOHBIX MPOIYKTaX, 00OOPYAOBAaHUH, BO3IyXe, Ha pyKax;
METOJIJaMH OLIEHKH 0€30MacHOCTH M MOTPEOUTENbCKUX KauecTB pPbIO-
HOH MPOAYKIMU IO MUKPOOHOJIOTHYECKUM TTOKA3aTeIsIM)
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X0po1I0

00y4aroImuics: 1EMOHCTPUPYET:

- 3HAaHUE MaTepuana, He JOIyCKAET CYIeCTBEHHbIX HETOUYHOCTEH;

- B IIEJIOM YCIIEIIHOE, HO COZAEpKaIlhe OTHEeNbHbIE MpPOOeNbl, YMEHHE
(mpoBOIWTH Ompe/eeHre OOLIEro YHCIO MHKPOOOB B OOBEKTaX OK-
pyXKaromeil cpeapl U OTIENbHBIX TPYII MUKPO(MIOPHI; BHLACTATH YHC-
TYIO KYJIbTYpY MUKpPOOPraHM3MOB M3 OOBEKTOB BHELIHEW Cpejbl;
UACHTU(PHUIUPOBATE MHUKPOOPTAaHU3MBI C IMOMOIIBIO MHUKPOCKOIHYE-
CKUX, KYJbTYPaJbHBIX U OHOXMMHUYECKHUX METOOB; OCYLIECTBISATbH
MUKpPOOHOJIOTUYECKUE HCCIIEJOBAHUSI BOJOEMAa U OLIEHKY COCTaBa
MHUKPO(IOPbI; NPOBOJUTH CAaHUTAPHO-OAKTEPUOIIOTUYECKOE HUCCIIE0-
BaHME BO3/yXa, BOJbI, 000PYIOBaHMS; OCYIIECTBISTh KAYeCTBEHHBIN U
KOJINYECTBEHHBIN YYeT CaHUTAPHO 3HAYMMBIX MHUKpPOOPraHU3MOB B
pBIOE M PHIOHBIX MUILEBBIX MPOAYKTaX; HA OCHOBE NMPOBEACHHBIX MHUK-
POOHOIOrHYECKUX HCCIEI0OBAHNHN /1aBaTh 3aKIIOUEHHE O JaJbHeiIeM
UCIIOJIb30BAHUM JJAHHOTO IHIICBOTO MPOAYKTA U CHIPBS), UCIIOJIb3YS
COBpPEMEHHbIE METO/bI M [TOKA3aTeNN TAKOH OLICHKH;

- B LIEJIOM YCIIEIIHOE, HO COZepKalllee OT/eIbHbIE TPOOENbl UIH COMPO-
BOJKJIAIOILEECs] OT/EIbHBIMU OIIMOKAaMH BIIJICHUE HaBBIKAMH (METO-
JaMH TPUTOTOBJIEHUS U OKpaIIMBAaHHUS Ma3KOB MHKPOOPraHU3MOB,
MHUKPOCKONUU OaKTepuil U rpuOOB C MOMOIIBIO CBETOBOIO MUKPOCKO-
1a, KyJbTUBUPOBAHUSI MUKPOOPTraHU3MOB C MCIIOJb30BAHUEM pa3ivy-
HBIX NUTATEIbHBIX CPEl, B T.4. B aHA3POOHBIX YCIOBMSX; METOJAMHU
3a0opa U MEPBUYHOrO HCCIEA0BAaHUS MPOO pa3IuyHbIX OOBEKTOB OK-
pyXaromeil cpesbl Ha KOJIMYECTBEHHOE M KaueCTBEHHOE MPHUCYTCTBUE
MUKpPOQIIOPHI; METOJIaMU BBIIEICHUS YMCTOM KyJbTYypbl MHKpOOpra-
HU3MOB; METOJIaMU H3Yy4YCHMs KYJIbTYPalIbHbIX, OMOXMMHUYECKHX U
OMOJIOrMYECKUX CBOWCTB MHKPOOPTaHU3MOB; OIPENEICHUS M0JIE3HON
U BpeIHONH MUKPOGIOPHI B PbIOHBIX MPOIYKTaX, 000PYAOBaHUM, BO3-
JyXe, Ha pyKax; METO/IaMU OLIEHKU 0€30IacHOCTH U MOTPEOUTENbCKUX
KAueCTB PHIOHOM MPOIYKIIUH TI0 MUKPOOHOIOTHIECKIM TTOKA3aTeIsIM)

YAOBJETBOPUTECJIBHO

00yJaroImuics 1IeMOHCTPUPYET:

- 3HAHUS TOJHKO OCHOBHOI'O MaTepuaa, HO He 3HAeT JeTajlei, 1omycKa-
€T HETOYHOCTH, JIOMYCKAaeT HETOYHOCTH B (POPMYJIMPOBKAX, HAPYIIAeT
JIOTUYECKYIO TOCJEI0BAaTEIbHOCTh B U3JI0KEHUH NTPOTPaMMHOI0 MaTte-
puaia;

- B IIEJIOM YCIEIIHOE, HO HE CUCTEMHOE yMeHHe (MIPOBOIHUTH ONpe/iere-
HUe OOLIero Yuciao MUKpPOOOB B 0OBEKTaX OKpYXKarollled cpesbl U OT-
JENbHBIX TPYII MUKPOGIOPHL; BBIACIATH YUCTYIO KYJIbTYPY MUKPOOP-
raHU3MOB U3 OOBEKTOB BHEIIHEH Cpeibl; UACHTU(PHUIMPOBATE MUKPO-
OpPraHU3MBbl C MOMOIIBI0O MUKPOCKOIMYECKHX, KYJIbTypaldbHBIX U OHO-
XMMHUYECKUX METOJIOB; OCYIIECTBIATh MUKPOOHOJIOIMYECKHE HCCIIe-
JIOBaHMs BOJOEMA U OLIEHKY COCTaBa MUKPOQIIOPHI; TPOBOAUTH CaHU-
TapHO-0aKTEepUOJIOTHUECKOE MCCIIeJOBAaHUE BO3/yXa, BOJABI, 000PY/I0-
BaHUS; OCYLIECTBIISATh KaUYECTBEHHBIH U KOJIMYECTBEHHBIN yUeT CaHU-
TApHO 3HAYUMBIX MHKPOOPTraHM3MOB B pblO€ M PHIOHBIX MHUILEBBIX
MPOJYKTaxX; HA OCHOBE MPOBEICHHBIX MUKPOOHOIOTMUECKUX UCCIEeN0-
BaHUI JaBaTh 3aKJIIOYEHHE O AAJbHEHIIEM MCIIOJIb30BAaHUM JTAHHOTO
MUIIEBOTO MPOAYKTa U CHIPhS), MUCIOJIB3YsI COBPEMEHHBIC METOJIbI H
IIOKAa3aTeIH OLEHKU;

- B IIeJIOM YCHEIIHOE, HO HE CUCTEMHOE BJIaJIeHHE HaBbIKaMU (METO/IaMu
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[IPUTOTOBJICHUSA U OKpALIMBAaHUA Ma3KOB MUKPOOPIaHU3MOB, MHUKpPO-
CKOIMMM OakTepuii M TPUOOB C TIOMOIIBIO CBETOBOTO MHMKPOCKOTIA,
KYJIbTUBUPOBAHUA MHUKPOOPTAaHU3MOB C HCIIOJIB30BAHUCM PaA3JINYHBIX
MUTATENBHBIX CPEll, B T.4. B aHAOPOOHBIX yCIOBHUAX; METOAaMHU 3a0opa
¥ TIEPBUYHOTO HCCICIOBAaHUS MPOO Pa3TUYHBIX OOBEKTOB OKpYKaro-
el cpeapl Ha KOJMYECTBEHHOE M KaueCTBEHHOE NMPHCYTCTBUE MHK-
podIopsl; METOJAaMH BBIACICHHS YHCTOW KYJIbTYPbl MHUKPOOPIaHU3-
MOB; METO/IaMU U3YYCHUS KYJIbTYpPAIbHBIX, OMOXUMUYECKUX U OHOIIO-
TUYECKHX CBOMCTB MHKPOOPTAHMU3MOB; OIPEACICHHS TOJNE3HON U
BpEeIHOW MUKPO(IOPHI B PHIOHBIX MPOAYKTaX, 000PYJAOBaHUH, BO3Y-
Xe, Ha pyKax; METOJAaMH OIICHKH O€30MacHOCTH W TOTPEOUTEITHCKUX
Ka4eCTB PHIOHON MPOIYKIIUH [0 MUKPOOHOIOTHYECKHM MOKA3aTEIIsIM)

HEY0BJICTBOPHUTEJIbLHO

oOydJaronuics:

- HE 3HAeT 3HAYUTEJIbHOM YacTu MPOrpaMMHOI0 MaTepuaia, Iioxo opu-
EHTHpYETCs B MaTepHuale, He 3HaeT PaKTUKy IPUMEHEHUs1 MaTepHaia,
JIOITYCKaeT CYIIECTBEHHbIE OLINOKHY;

- HE yMEeT HCIOJIb30BaTh METObI M IPHEMbI (IIPOBOJHUTH OMpPEACICHHE
00IIero YMCII0 MUKPOOOB B OOBEKTAX OKPY)KAIOILIEH CPebl U OTIEIb-
HBIX TPYNI MHUKPOQIIOpPBI; BBIACIATh YUCTYIO KYJIBTYPY MHKPOOpTra-
HU3MOB M3 OOBEKTOB BHEIIHEH Cpenbl; HACHTU(DUIIUPOBATE MUKPOOP-
TaHU3MBbI C TOMOILBIO MUKPOCKOIMMYECKHUX, KYIbTYPaIbHbIX U OHOXHU-
MUYECKHX METOJI0OB; OCYLIECTBIIATh MUKPOOHOJIOTHYECKHE UCCIIEI0BA-
HUS BOJIOEMA U OLIEHKY COCTaBa MUKPO(IOPbI; IPOBOJUTH CAHUTAPHO-
0aKTEepHOJIOTNYECKOE UCCIIEAOBAaHUE BO3/yXa, BOJbI, 000PYHOBaHMS,
OCYILECTBIISATh KAYECTBEHHBIH M KOJMYECTBEHHBIM y4YeT CAHHUTapHO
3HAYUMBIX MHKPOOPraHU3MOB B pblO€ U PHIOHBIX MHUILEBBIX MPOIYK-
Tax; Ha OCHOBE INPOBEJCHHBIX MHUKPOOMOJOTHUYECKUX HCCIEIOBAHUMN
JaBaTh 3aKJIIOUEHUE O JalbHEWIEM UCIOIb30BaHUH JaHHOTO MHILEBO-
ro MPOAYKTa M CBIPbsi), JOMYCKAET CYLICCTBEHHBIC OLIMOKH, HEYBeE-
PEHHO, ¢ OONBIIMMHU 3aTPYIHEHUSMHU BBINOJIHSIET CAMOCTOSITEIBHYIO
paboTy, OOJBIIMHCTBO 3aJaHUM, NPETYCMOTPEHHBIX MPOrpamMMoi
JTUCIUIINHBL, HE BBITOJIHEHO;

- oOyuarouuiics He BJaJieeT HaBbIKAaMM (METOJaMH NPUTOTOBJIEHUS U
OKpalllMBaHUsl Ma3KOB MHKPOOPTaHU3MOB, MUKPOCKONHMH OaKTepuil u
rpuOOB C TIOMOIIBIO CBETOBOTO MHUKPOCKOIA, KYJIbTUBUPOBAHUS MHUK-
POOPraHU3MOB C MCIIOJIB30BAHUEM Pa3IMYHBIX MUTATEIbHBIX CpEl, B
T.4. B aHA3pOOHBIX YCIOBUAX; METOIaMH 3a00pa U MEPBUYHOTO HCCIIe-
JOBaHMsI Opo0  pa3MYHBIX OOBEKTOB  OKpY)KalolleHd  cpenbl
Ha KOJIMYECTBEHHOE M KaueCTBEHHOE NMPHUCYTCTBHE MUKPO(IOPHI; Me-
TO/aMU BBIJEJIEHUS YHUCTOM KYJIbTYpbl MUKPOOPIaHU3MOB; METOJIaMU
U3y4eHHUs] KYJIbTYpalbHbIX, OHOXMMHUYECKMX U OMOJIOTHYECKUX
CBOMCTB MUKPOOPTaHU3MOB; ONPEIEICHUS MOJIE3HON U BPEIHONU MHUK-
poopsl B pRIOHBIX MPOAYKTaX, 00OPYAOBAaHHH, BO3IyXe, Ha PYKax;
METOJIJaMH OLIEHKH 0€30MacHOCTU M MOTPEOUTEIHCKUX KadyecTB PhIO-
HOW MPOJYKIMU 10 MHUKPOOHMOJIOTHYECKUM ITOKA3aTeNsIM), JOMYyCKaeT
CYILIECTBEHHbIE OLIMOKH, C OONBIIMMHU 3aTPYAHEHUSIMH BBIIOJIHSIET
CaMOCTOSITENIbHYIO PaboOTy, OOJIBIIMHCTBO MPEIYCMOTPEHHBIX MpPO-
rpaMMO TUCUUILIMHBI HE BBIITOJIHEHO.
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4.2.2. Kputepuu olleHKH J1a00PaTOPHBIX padoT

[Ipu BeIMOTHEHUH Ta00PATOPHBIX pAOOT OOYUAIOIIMIICS IEMOHCTPUPYET:

SHAHHUA. MaTcpuana HeO6XO,Z[I/IMOFO JJI BBIITOJIHECHU A J'Ia60paTOpHOI71 pa6OTBI, HCYCPIIBIBAIO-
€ U MoCJICA0BAaTCIIbHO, YETKO U JIOTMYHO HM3JIara€T MaT€purajl, XOpomo OPUCHTUPYETCA B MaTCpHAJIC,
HC 3aTPYAHSACTCS C OTBETOM IIPU BUJOU3ZMCHCHHUU 3a;[aH1/1171;

YMEHHSI: yMEeHUE BBITOJHUTH Ja00paTOPHYIO paboTy, UCIOJIb3YsI COOTBETCTBYIOLINE METObI;

BJIAJJCHUEC HABBIKAMM: yCIICIIHOC U CUCTEMHOC BJIaACHUC HaBbIKAMH yqéTa M aHalm3a eé
PE3YyJIbTATOB, Ja4YH YETKUX peKOMeH,Z[aI_II/Iﬁ II0 Ka4€CTBY U I[aJ'IBHCfIHIGMy IMIPUMEHCHUIO HUCCIIEI0BAH-

HBIX O0BEKTOB.

Kpurtepuu onieHKH BBINOJHEHUS JTA00PATOPHBIX padoT

OTJIMYHO

oOyJaronuics AeMOHCTPUPYET:
- 3HaHME MaTepuaja HEOOXOAWMOTrO JUIsl BBINOJHEHHS JIaOOPaTOPHOU

paboThl, MCUEPIBIBAIOIIE U MOCIIE0BATEIBHO, YETKO U JIOTUYHO H3Ja-
raeT MaTepual, XOpoIllo OPUEHTUPYETCS B MaTepualie, He 3aTPyAHSACT-
Csl C OTBETOM IIpY BUJIOU3MEHEHUH 33JaHUN;

YMEHHUE BBINOJHUTH JA0OPAaTOPHYIO PabOTy, MCIOIB3Yys COOTBETCT-
BYIOILIE METO/IbI;

YCIIEITHOE U CHCTEMHOE BJIQJICHWE HABBIKAMH y4€Ta W aHain3a e€ pe-
3y/lbTaTOB, 1YW YETKUX PEKOMEHJALMK MO KAYECTBY U JalbHEHIIEMY
IMPUMCHCHUIO UCCIICAOBAHHBIX 0OBEKTOB.

XOpo1o

oOyJaronuicst AeMOHCTPUPYET:
- 3HaHHME MaTepuaja, He IOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;
- B LEJOM YCIEIIHOE, HO COJep)Kallue OTAEIbHBbIC MPOOEbl, YMEHUE

BBINIOJIHUTH JTAOOPATOPHYIO paboTy, HUCIONB3Ysl COOTBETCTBYIOIINE Me-
TOBI;

B 1I€JIOM YCIIEHIHOE, HO COAEprKalllee OTAEIbHbIE IPOOEBl UM COMPO-
BOJKJAOIIeecs OT/AEIbHBIMU OIMIMOKAaMH BIIaZIeHHE HaBbIKAMHU y4y€Ta U
aHanu3a €€ pe3yJbTaToB, Jayd YETKUX PEKOMEHAAIMHI IO Ka4eCTBY U
JanbHeeMy NpUMEHEHUIO UCCIIEIOBAaHHbBIX 00BEKTOB.

YAOBJIETBOPUTEIHLHO

00y4aromuics JEMOHCTPUPYET:

3HaHMUS TOJIBKO OCHOBHOI'O MaTepHaa, HO HE 3HAET AEeTAJIeH, TONyCKa-
€T HETOYHOCTH, JOMYCKAaeT HETOYHOCTH B (POPMYIMPOBKAX, HAPYIIAET
JIOTUYECKYIO MTOCIIEI0BATEIBbHOCTh B U3JI0’KEHUH IPOrPAMMHOIO Mare-
puana;

B 1I€JIOM YCIIEUIHOE, HO HE CUCTEMHOE YMEHHUE BBINIOJIHUTE J1JabopaTop-
HYIO palboTy, UCTIOIb3Yysl COOTBETCTBYIOIIUE METO/IBI;

B LIEJIOM YCIIEIIHOE, HO HE CUCTEMHOE BIJIaJICHUE HABBIKAMHU y4€Ta U
aHain3a €€ pe3ysNbTaToB, a4l YETKUX PEKOMEHIALMM 0 Ka4eCTBY U
JaNbHENUIIEMY TPUMEHEHUIO UCCIIeI0BAaHHBIX OOBEKTOB.

HEYI0BJICTBOPHUTEJIbHO

oOyJaronuics:

HE 3HaeT 3HaYMTeJbHOM YacTu MpOrpaMMHOI0 MaTepuana, MioXo Opu-
EHTUPYETCs B MaTepuale, He 3HaeT IPAaKTUKY NPUMEHEHUs MaTepuaia,
JIOTTYCKaeT CYIIECTBEHHbIE OLITHOKY;

HE YMEeT BBINOJHATH J1a00opaTopHyi0 paboTy, HCIOJIb3Ysl COOTBETCT-
BYIOIIUEC MCTOBI;
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- oOyuarouuiics He BiIaJeeT HaBbIKAMHU yuéTa M aHanm3a e€ pe3ynbTa-
TOB, Ja4u YETKUX PEKOMEHJALMI IO Ka4eCTBY M JAIbHEHIIEMY IIPU-
MEHEHUIO UCCIIEJOBAHHBIX 0OBEKTOB.

4.2.3. Kpurepuu O1leHKY BBHINOJHEHHSI TECTOBOTIO 3aIaHUSI K KOHTPOJIIO
OCTATOYHBIX 3HAHUH

[Ipu BBIMOTHEHUHU TECTOBBIX 33JJaHUN 00YyYaIOUIUICS JEMOHCTPUPYET:

3HAHMUA: Mopdosioruio U GU3NOIOTHI0 OaKTepHil, IIIECHEBBIX TPHOOB, APOAOKEH, AKTUHOMHU-
LIETOB; HOMEHKJIATypy U KiacCu(UKauio OakTepuil; yCTOWYMBOCTh Pa3IMYHBIX I'PYINI MHUKPOOpra-
HU3MOB K (PU3MYECKHM, XUMUYECKHM M OMOJIOTHUECKUM (haKTOpaM OKPY’KaIOUIeH cpelibl; MUKPOOHBIN
COCTaB BO3/AyXa, IIOYBbI, Tejda >KMBOTHOIO WU 4YelIOBeKa; MHUKpo(diopa BOJOEMOB U €€ pOJlb
B IIPUPOHBIX MPOLIECCaX; UCTOUYHUKH 3arpsS3HEHUS] BOJOEMOB OPraHMYECKUMH OCTAaTKaMH M MATOTeH-
HOW MHMKPOQIIOPOi; HCTOUHUKHU 3arpsi3HEHUs PhIObI U PHIOHBIX MPOAYKTOB BO30YIUTENAMH MUIIEBBIX
MHQEKINA, TOKCHKOMH(EKINH, TOKCHKO30B, XapaKTepPUCTHKY JTAaHHBIX BO30ynuTeneil nu Hanboiee xa-
paKTepHbIe MOPAXKEHUs, BbI3bIBAEMbIE MU Y JIFOJICH; KOJIMYECTBEHHBIN U KaUeCTBEHHBIN COCTaB MHUK-
podIopBI PBIOBI, BOJHBIX OECIIO3BOHOYHBIX, MOTY(HAaOPHUKATOB U PHIOHBIX MHUIIEBHIX MPOIYKTOB, B T.4.
MOJyYEHHbIX OHMOTEXHOJOTHYECKUM IyT€M; MHUKpPOOMOJOIMUECKUE IOKa3aTelH, OIpesesnsieMble
M0 THTUEHUYECKUM TPeOOBaHUAM 0€30MaCHOCTH U MHIIEBON IEHHOCTH PHIOHBIX MHUILEBBIX MPOIYKTOB,
CXEMBbI UX ONpEeAETICHUS; BIUSHUE BPEIHONW U MOJIe3HONH MUKPO(IIOPHI Ha KaUeCTBO PHIOHBIX MHUILEBBIX
MIPOITYKTOB.

YMEHHS: NPOBOAUTH ONpEEICHUE O0ILEro Yiucio MUKPOOOB B 00BEKTAX OKPYKaroLIel cpe-
Il M OTZAENBHBIX TPYHNI MUKPOQIIOPHL; BBIIEIATh YUCTYIO KYJIbTYpPY MUKPOOPIaHU3MOB U3 OOBEKTOB
BHEIIHEH Cpefpl; WACHTU(DHUIIMPOBATH MUKPOOPTAHU3MBI C TOMOIIBI0 MHUKPOCKOIMHYECKUX, KYIbTY-
palIbHBIX U OMOXUMHUYECKHUX METOJIOB; OCYIIECTBIISITh MUKPOOHOIOTHYECKHE UCCIIEI0BaHUsI BOAOEMA U
OLICHKY COCTaBa MHUKPO(]IIOPHI; TPOBOAUTH CAHUTAPHO-OAKTEPHUOJIOTHYECKOE HCCIIEIOBAHUE BO3/YXa,
BOJIbI, 000PYIOBAHNUS; OCYILIECTBIISATh KAUECTBEHHBIN M KOJIMYECTBEHHBIH y4eT CAaHUTApHO 3HAYMMBIX
MHUKPOOPTIaHU3MOB B pbIO€ ¥ PHIOHBIX MHUIIEBHIX MPOAYKTAaX; HA OCHOBE MPOBEIEHHBIX MHKPOOHOIIO-
TMUYECKUX MCCIEIOBAaHUN [aBaTh 3aKIIOYEHUE O JalbHEHIIEeM HCHOJb30BAHUU JAHHOTO MUIIEBOTO
MIPOAYKTA U CBHIPHSL.

BJIaJICHHE€ HABbIKAMM: METOJaMU IMPUTOTOBJICHUSA U OKpALIMBAaHHUA MAa3KOB MHUKpOOpra-
HU3MOB, MUKPOCKOIIUM OaKTepHil 1 TpHOOB C MOMOIIBIO CBETOBOI'O MUKPOCKONA, KYJIbTUBHUPOBAHUS
MHUKpPOOPTaHNU3MOB C HUCIOJIb30BAaHUEM PA3IUYHBIX MUTATENIbHBIX CPEJl, B T.U. B aHAIPOOHBIX YCIOBUSIX;
MeToAaMu 3a0opa W MEPBUYHOTO MCCIEIOBAHUS NMPOO Pa3IMUYHBIX OOBEKTOB OKpPY)KAOLIEH Ccpeibl
Ha KOJINYECTBEHHOE U KaYECTBEHHOE IPUCYTCTBUE MUKPO(DIIOPHI; METOAAMHU BBIJICJIEHUS YUCTON KYJIb-
Typbl MHUKPOOPTaHU3MOB; METOJaMH H3YyY€HHs KyJIbTYypalbHbIX, OMOXUMHUYECKHX M OMOJIOTHYECKHX
CBOMCTB MUKPOOPraHMW3MOB; OIPEIEICHHS MOJIE3HON U BpeAHON MUKPO(IOPH B PHIOHBIX MPOIYKTaX,
000pyZ0BaHUM, BO3AyXe, Ha PyKax; METOJaMU OLIEHKHM O€30IacHOCTH M MOTPEOUTENLCKUX KayecTB
PBIOHOM MPOTYKIIMH 110 MUKPOOHOIOTHYECKUM ITOKa3aTEeNsIM.

KpuTtepun oieHKH TeCTOBOIO 3aJaHNUS

00ydJaronuics 1eMOHCTPUPYET:
OTJIHNYHO - IPOYHBIC 3HAHUSI, YMEHUSI U HABBIKU, KOTMYECTBO MPABUIBHBIX OTBE-
TOB cocTaBiaeT oT 86% 10 100% oT MaKCHMaILHOTO KOJIMYECTBA;

o0yJaromuics AeMOHCTPUPYET:
XOPOIIIO - XOPOIITKe 3HAHMS, YMEHUS U HaBBIKH, KOJIMYECTBO MIPABUIIHLHBIX OTBE-
TOB cocTaBiseT oT 74% 10 85% oT MaKCHUMaJIbHOTO KOJIHYECTBA,
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YAOBJICTBOPHTC/IBHO

o0yuaroumiics AeMOHCTPHpYET:
= IOCPE/ACTBCHHBIC 3HAHNA, YMEHHS H HABBIKH, KOMHYECTBO [TPABHIIb-
HBIX 0TBeTOR coctasiseT 0T 60% 10 73% OT MAKCHMAIBHOTO KOIHYE-
CTBA;

HEVJIOBJICTBOPHTCIIEHO

obyyaommiics 1eMOHCTPUpYeT:
- HE TIPOYHLIC 3HAHMSA, YMCHHS H HABLIKH, KOJIHYECTBO NPABUIbHbBIX OT-
BETOB cocTansieT MeHee 60% 0T MAKCHMAIBHOTO KOJIHYECTBA.

Paszpabomuur: oouenm, Heawenro C.B. 4{//

(noanuce)
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