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COJAEPXAHUE
1. O0uMe mMoJioKeHus

1.1. I]endb u 3a0auu yueoHoi OucyuniuHbl

OcHoBHas Heb 00pa3oBanus Mo yueOHOH aucuuminie «OCHOBBI MUKPOOHOJIOT MU
-chOpMHUPOBATH CUCTEMY 3HAHHUM, YMEHHUM M HABBIKOB MO BOMPOCaM OOIIeH MUKPOOHOJIOTHH,
naThb (yHIaMEHTalbHbIE 3HAHUS O CTPOGHMHM M CBOWCTBAX MHUKPOOPTaHHU3MOB U
OMOXMMHYECKHX TMPEBPAIICHUSIX C WX Y4YacTHEM, BBI3bIBAEMBIX MMM  HM3MEHEHHUSAX B
IIPOJOBOJILCTBEHHBIX M MPOMBIIIJIEHHBIX CHIPEE W TOBapax, OBJIAJETh METOJAMM aHallu3a
MUKpPOGIOPHl CHIPbS W MPOAYKIIMH, TOATOTOBUTH CTYJCHTOB K CO3HATEILHOMY U TIyOOKOMY
OCBOEHHIO HayYHBIX OCHOB MHKpPOOHMOJIOTMYECKOTO KOHTPOJSI CBHIPbEBBIX HCTOYHHUKOB U
NOTPEOUTENHCKUX TOBAPOB.

3agayaMu y4eOHOM TUCIUILUIHHBI IBJISIOTCS:

- (¢hopMHUpOBaHUE Yy CTYACHTOB CHCTEMBI, 3HaHWI, YMEHUN U HABBIKOB IO BOIPOCAM
KOHTPOJISI MUKPOOHOJIOTHYECKUX TTPOILIECCOB TPOUCXOAAIINX B CETCKOX03IMCTBEHHOM CHIPhE
Y TOBApHOW MPOAYKIMHU, MOJATOTOBKA CTYACHTOB K CO3HATEILHOMY U TJIYyOOKOMY YCBOCHHIO
HAay9YHBIX OCHOB JTUCITUILIMHBI,

- OCBOCHHE KOMIUIEKCAa 3HAHMM O MHKPOOPraHM3MaX M MHKPOOHOJOTHUECKUX
MIPEBPAIICHUSAX C UX ydacTheM, O€30MacCHOCTU MPOJOBOJLCTBEHHOTO U MPOMBIIIJIEHHOTO
CBIpPbSI U TOBApOB,;

- CO3JaHUE€ KYJIbTYpPhl MNPOPECCHOHATHHOTO TOHUMAHUS HEOOXOJUMOCTH |
CITOCOOHOCTH 1eJIeHANPaBIEHHO BECTH TTIOUCK MIPOTPECCUBHBIX METOJIOB
MHKPOOHOJIOTHYECKOTO HCCIICIOBAHUT;

- OBJIQJICHHE TEOPETUYECKUMH OCHOBAMH MHUKPOOMOJIOTMYECKHUX  IPOIIECCOB,
MPOUCXOASIIUX MPU XPAHSHUH ChIPbsSI U MTPOU3BOJCTBE MUIIEBOM M HEMHUIIEBOW MPOIYKIIUHU, a
TaKKe KPUTEPUSIMH HOPMHUPOBAHUS TIOKa3aTeJIel KauecTBa U 0€301aCHOCTH MOTPEOUTEIIHCKUX
TOBapOB.

1.2. Mecmo yuebOnOU Oucuyuniunvl 6 CMPYKmMype OCHOBHOU NpogheccuOHAIbHOU
o00pazoeamenvHoil NPOZPAMMbL

YyeOnas  gucuumimHa  «MukpoOuoJsiorusn» -  oO0s3aTeNbHAs — JUCITUIUIMHA
ecTtecTBeHHOHay4yHoro nukia b1.5.24 6a30Boil 4yacTu rocyAapCTBEHHOTO 00pa3oBaTEIbHOIO
cranjapra HanpasiaeHust 19.03.02 «IIpoaykThl mUTaHUSA U3 PACTUTEIBHOIO CHIPhs, IEPBOTO
yYpOBHS poeccrnoHanbHOro 00pa3zoBaHus — OakanaBpHara.

Jns w3ydeHus AUCHUIUIAHBI «MHKPOOMOJOTMU»HEOOXO UMbl 3HAHUS BOIPOCOB
NPEIECTBYIOMNX W3y4aeMbIX JUCLHMUIUIMH — Gu3MKN, HEOPraHWMYECKOW XUMUH,
OPraHMYECKOW XUMHUH, aAHATUTHYECKOW XUMHUH, (U3HUECKOW U KOJUIOUTHOW XHUMHH,
onoxumun. OHa CIYKUT OCHOBOM JJIsI M3YUCHHMS CTHEIMATIbHBIX KYpCOB.

JucuunimHa gBiseTcs NPEAIIECTBYIOIIEH Ui U3YYEHUs CICAYIOIIUX JUCUUIUIAH —

0e30IacCHOCTh KHU3HCACATCIbHOCTH, IIPHUKIaAHAsA J3KOJOIus, 3KOJOTHYCCKasd OKCIICPTHU3a



CEIbCKOXO031MCTBEHHOT O ChIpbA, OKOJIOTHYCCKasA JKCIICPTU3a TOBApPOB, 0e301acHOCTh
npoaAOBOJILCTBCHHOTO ChIPbA, MeI[I/IKO-6I/IOJ'IOFI/I‘-ICCKI/Ie TpC6OBaHI/I$I U CAHUTAPHBIC HOPMBI
Ka4yCCTBa IMMHICBBLIX IMPOAYKTOB, CAHUTApHUA W THMI'MCHA IIMTAHUA.

1.3. Ilnanupyemvie pe3ynomamuvl 00yueHUs NO Yy4eOHOU OUCUUNIUHE 8 PAMKAX
NIAGHUPYEMBIX PE3YIbMAmOo6é 0C60CHUA OCHOBHOU NpodeccuoHaIbHOU 00pa306amenbHoll
npozpammol

[Ipouecc ocBoeHuss y4yeOHOM JUCHUIUIMHBI HalpaBieH Ha (opMUpoBaHUE Y
oOyyaromuxcst cieayoumx mnpogeccuonanbuoiikomnerenuuu: ITIK-58 cooTBercTBUM C
OCHOBHOM  mpo¢eCCHOHAIBbHOM  00pa3oBaTeNbHOM  MpOrpaMMoOin [0  HAIPAaBJIECHUIO
oaroToBkn19.03.02 «IIpoxyKTsl MUTaHUS U3 PACTUTEIBLHOTO CHIPbSI»

B  pesynbrate  ocBoeHMs ~ yuyeOHOM  JUCHMIUIMHBI  OOydaroluiicss  JOJKEH
JEMOHCTPUPOBATH CJIEAYIOLIUE PE3YIbTAThI:

Kon Coaep:kanue
Pe3yabTaTsl 00yyeHus1
KOMIIeTEHIINH KOMIIETEHIIUH
IIK-5 CIIOCOOHOCTh 3HaTh:
UCIOJIb30BaTh B 0COOEHHOCTH XMMHUYECKOI'0 COCTaBa MUKPOOPIaHU3MOB;
IIPAKTUYECKON ofmue  3aKOHOMEPHOCTHU KHU3HEEATEIbHOCTH
JeSITeTbHOCTH MHUKPOOPTI'aHU3MOB H YCJIOBHUS UX PA3BUTHUS;
CHELMAIN3UPOBAaHHbIE | METa0O0JU3M MUKPOOHOM KIIETKH;
3HAHUS pOIb MUKPOOMOJOTHYECKMX METOJOB B YIIPABICHUU
byHaaMEHTaTbHBIX KayecTBOM TOBApOB;
paznenoB (pU3MKHY, METOABl MHUKPOOMOJIOTHYECKOTO  KOHTPOJS  CHIPBS,
XUMHUHU, OMOXHMHUH, TEXHOJIOTUYECKUX MTPOLIECCOB U TOBAPHOH IMPOAYKLUY;
MaTEeMaTHKH JIJIs 0COOEHHOCTH CaHUTaPHO-TUTUEHUYECKOM OLIEHKHU
OCBOCHMS (PU3NYECKHX, | COCTOSHHUS  MPOM3BOJICTBEHHBIX U CKJIAZICKMX
XUMHAYECKHX, TTOMENICHUH.
OMOXMMHUYECKHUX, YmMmern:
OMOTEXHOJIOTMYECKUX, | OCYIIECTBISTh IIOCTaHOBKY u poBe/IeHUE
MHKpPOOHOIOTUYECKUX, | DKCIIEPHMEHTA,;
TETUIO(PU3UIECKUX aHAJIM3UPOBATh u o0pabaTbIBaTh NEePBUYHBII
MPOLIECCOB, AKCIEPUMEHTAIBHBIN MaTepuar;
MPOUCXOISIINX TIPH UCMOJIb30BATh MPUKIIAJHBIE MPOrPAMMBbI Ul MOJTyYEHHS
IIPOU3BOJICTBE o0paboTku U UHTEpIIpeTaluu JTAHHBIX

IPOAYKTOB IIUTAHUA U3 | MUKPOOMOJOTHYECKHUX UCCIIEOBAHMI;

PacCTUTEIBHOTIO ChIPbS. | TBOPYECKH IPUMEHATH IOJYYEHHBIE 3HAHUSA UL
pelIeHns KOHKPETHBIX TEXHOJIOTHYECKHUX 3ajady;
MPUMEHSATh MHMKPOOMOJIOTMYECKHE METOJbl  KOHTPOJIS
KauecTBa ChIPbs U MPOIYKIUH;

MIPOBOJIUTH BBIACTICHHE MUKPOOPIaHU3MOB M3 OOBEKTOB
OKpY’Karolllel BHEIIHEW Cpe/bl: BOJBI, BO3/IyXa, ChIPbs U
TOBapOB;

MIPOBOUTD MEPBUYHYIO UICHTUPUKAUIO
MHUKPOOPIaHNW3MOB OCHOBHBIX TPYIII IO KYJIbTYpaJbHbIM
u  MOpQOJIOTUYECKUM  TPU3HAKAM  KIACCHUYECKUMHU
METOJIaMU;

OLICHUBATh COCTOSIHME YCJIOBUII  MPOM3BOACTBA IO
MHUKPOOHOJIOTUYECKUM TOKA3aTeIIsIM;

OLICHMBATh  JIOCTOBEPHOCTh  IOJYYEHHBIX JAaHHBIX,




(hopMyIupoBaTh BHIBOJBI.

METOJaMH II0CEBA

TOBApOB 110

COCTOsAHMUA.

yuera

OCHOBHBIM
KpUTEpUSIM U  aHaJu3a

Baapers:

TEXHUKON MHUKPOOHOJIOTUUECKHIX 1a00paTOPHBIX
HMCCIICIOBAHMH;

METOJIaMU MUKPOCKOIIUPOBAHMSI OCHOBHBIX TPYIIII
MHUKPOOPTaHU3MOB;

MHUKPOOPIraHU3MOB B
npo6ax BOABI, CBHIPbS U TOBAPHOM HPOAYKIIHH;
MHUKPOOHOJIOTMYECKMMHA METOJaMM M HOJXOJaMH JJIs
BBISIBJICHHS U aHAJIM3a IIPUYUH HAPYLICHUS CAHUTAPHBIX
HOpPM IIpH IPOU3BOJICTBE NOTPEOUTEIBCKUX TOBAPOB;
METOJAMHU IIPOBEICHHSI OLEHKM KadecTBa ChIpbd H
MHUKPOOHOJIOTHYECKUM
CaHUTAPHO-TUTUEHUYECKOTO

2. O0beM y4eOHOM JUCHUILIMHBI, BKJIKYasA KOHTAKTHYI0 padoThl 00y4yalouierocs ¢

npenofaBarTeeM U CAMOCTOSTEILHYI0 PadoTy 00y4aromerocst

OO0mias TpyA0€MKOCTh Y4€OHOM TUCHUIUTMHBI COCTaBIsAET 4 3a4ETHBIC €IUHUIIBI.

Kypc (cemectp)
Bun yuebnoii pabotbl 3(5) 3
(0]0]0) 300
AyIuTOpHbIE y4eOHbIe 3aHATHS, BCETO 60 8
B TtomM wuucne «koHTakTHas pabora oOywarommxcs ¢
MIPEToIaBaTeIIeM:
VYyeOHbIC 3aHATHS JEKIIMOHHOTO THIIA 24 4
Y4eOHbIe 3aHATHS CEMUHAPCKOTO THIIA
JlaGopaTopHble 3aHATUS 36 4
CamocrosiTesibHasA padoTa o0yyawuuxcsi*, Bcero 48 127
B ToMm uuce:
[TonroToBka K JIGKIIMOHHBIM H TPAKTUYCCKUM 3aHSATHUSM, 20 80
CaMOCTOSITENIbHOE U3y4YeHHe pa3enoB Aucuuranasl B JUOC
BrinmonHeHne npakTHYecKuX 3a1aHui 15 30
PyGexxHbIi TEKyLHil KOHTPOJIb 13 17
Bup MPOMEKYTOYHOM arrecTanuu (zauer,
aupdepeHMpoBaHHbBIIi 324€T, JK3aMeH) JK3aMeH Jxzamen
Kontpoab (3x3ameH) 36 9
OO0masi Tpy10eMKOCTb Y4eOHOI 1N CHUIIHHBI, 9acoB 144 144
3a9eTHBIX eTHHUII 4 4
* CamocmosamenbHas padoma — usyuenue CMYyOEHMAMU MeEOPEeMUecKo20 Mamepuand, noo02omoeKa K

JeKYUAM, 1A00OPaAmMoOpHbIM pabomam, NpakmuyecKum U CeMUHAPCKUM 3AHAMUAM, OQOopMmieHue KOHCHEeKMOs
Jlekyull, Hanucamue peghepamos, OmMuemos, Kypcosblx pabom, npoekmos, paboma 6 INeKMPOHHOU
obpazosamenvHol cpede U Op. ONsl NPUOOPEemeHUs HOBbIX MEOPEemU4ecKux U @OaKmuyeckux 3HaHull,
meopemuyeckux u npaKmu4ecKux yMeHuu.



Buosl camocmoamenvHoil yueoHoil pabomol: Kypcosol npoeKm uiu Kypcosasi pabom, pacuemuo-epaguieckas
paboma, Hanucanue pegepama, bINOIHEHUe MUNO0BO20 pacdema, OoMauwiHee 3a0aHue (pewenue 3a0au,
nepesod mexkcma, KOHCNEeKMUposauue, cocmasgienue 0030pa), nod2omoska K iabopamopuviM padomam u
oghopmieHUe OMUemos, HayYHO-UCCIe008amebCKas padoma u m.n.

3. Conep:xkanne y4eOHOM JUCHUNIMHBI

3.1. Yueono-memamuueckuil nian noouHou hopme odyuenus

OO0beM yueOHBIX 3aHATHI cocTaBisieT - 604uacos.
O6beM caMoCTOATENHHOM paboTHI - 484acoB.

Buabl yueOHo# padoThl, akaJieMU4YeCKUX YaC0B
KonrakTHas padora
= = 0o0y4Jarmmxcs ¢
Ne Pasnes, Tema 2 & S = npenojaaBarejiem
s = z E{ = =
w/n = g a2 2 e | g |z
) R & 2 = S e =
>} S E ¥ v = < s =
=] = e @ @ e = & 9 =) =
g2e = E| 3 S E| & e g
S s 2 x| 2 = = g s Z
Z a2 - g B E & =
= = < 2
(@) ) = = | €
= ¥ =S
O | B
1 2 3 4 5 6 7 8
Tema 1. PacpocTtpanenue
1. | Muxpoopranu3mMoB B mpupoe 21 10 11 6 5
Tema 2. Mopdosnorus u
2. | cucreMaTHka MHUKPOOPTaHU3MOB 31 20 11 6 5
Tema 3. ®uzunogorus
MHUKPOOPraHU3MOB.
3. KOHCprKTI/IBHIiII/II/I 49 30 19 6 13
SHEpreTUYecKuil OOMeH y
MHKPOOPTaHU3MOB
Tema 4. ®akTopbl BHELIHEN
cpensl (husndeckue,
4. | XMMHYECKHE, OMOIOTHYECKHUE), 43 24 19 6 13
UX BIMSHUE Ha
MHUKPOOPTraHU3MbI
OO0mmii 00beM, YaCOB 144 84 60 24 36
DopMa NPOMEKYTOUHOMN ATTECTAUNM IK3aMEeH

3.2. Yueono-memamuueckuii niamn no 3a04HoU popme 00yuenusn

OO0beM yd4eOHbBIX 3aHATHI COCTaBISIET - 8 4aCcOB.
O6bem caMmocTosTeTbHOM paboTH - 127 yacos.




Buabl yueOHoM padoThl, akageMHYeCKHX YaCOB

KonTakTHast padora
= = 00yJarIuXcs ¢
No Pa3aen, Tema Z 5 g npenoaaBareaeM
S - z Er e =
n/n o £ R E R S = 2
3 5855 = 2 Z B
2] e E 5 o © E < 3} =
23 2 E| 3 SE| & -
S O Q = = ]
Zag " A E B[ E o =z
= = s 2 »
Q ) =B
q [-?] = -]
O = | B
1 2 3 4 5 6 7 8
Tema 1. Pacnpoctpanenue
1. | Mukpoopram3MoB B IpHpOIE 22 20 2 1 1
Tema 2. Mopdonorus u
2. | cucTeMaTHKa MHKPOOPTaHH3MOB 38 36 2 1 1
Tema 3. @usnosnorus
MHKPOOPTraHU3MOB.
3. KOHCTp}IKTI/IBHE;II/II/I 48 46 2 1 1
SHEPreTUYECKU OOMEH y
MHKPOOPTraHU3MOB
Tema 4. ®axkTopbl BHEIIHEN
cpensl (husnueckue,
4. | XUMHYECKHE, OMOTIOTUYECKHE), 36 34 2 1 1
WX BIIUSIHUE HA
MHKPOOPTaHU3MBbI
OO01uii 00beM, YaCOB 144 136 8 4 4
DopmMa NPOMEKYTOYHON ATTECTALNH JK3aMeH




4. YueOHO-MeTOAHYeCKOe o0ecTiedeHrne CAaMOCTOAATEIbHOH padoThl 00y4aromuxcs mo yueOHou
AUCUHMILTUHE

4.1. Buabl caMOCTOATEIbHOI PadoThl 00y4aOIIMXCS 10 AUCUUIIIMHE

Pa3nen, Tema

DopMbI TEKYHIET0 KOHTPOJISI, B T.4. CAMOCTOATEIbHON PadoThI

n/n = =
=
o = ) = = g
s = = o % o = 5 @ S 2
£ 7 < E = § * ) > ? = B
S 4 & 9 9 =5 7| g 2 8|5 . £ E
20 s X S 3 ol 3 | A .-
= 3 25 F SEELE|EgEl=3 =%
s = S s S B =2 o= =9 =T
© x S o = E g2 s|9 E |2 & 8 =
s = = 2 28 5 = ° 2= =&
£ g g B e 2 3 2 2
< = « = = © S Z
> e o
A =
1 2 4 5 6 7 8
1. | Tema 1. Pacupoctpanenue TTOATOTOBKA K JICKUHOHHHIM pegpepar
MI/IKpOOpraHI/ISMOB B IIPAKTUICCKUM 3aHATUSAM, 2 2 TeCTMpOBaHI/Ie
CaMOCTOSATEIIBHOC N3YUCHUEC
npuponc pazznena B O110C
2. | Tema 2. Mopdonorus u TTOATOTOBKA K JICKUHOHHHIM podepar
CI/ICTeMa’I‘I/IKa HpaKTH'{CCKI/IM 3aHATHAM, 2 2 TCCTHpOBaH]/[C
CaMOCTOATECIBbHOC I/ISYLICHI/IC
MHKpPOOPIaHH3MOB payiena B MOC
3. | Tema 3. ®usuonorus 2 pedepar 2 | Tecruposanne
MHKPOOPFaHH3MOB- TToaroroBka K JI€KIIMOHHBIM 1
KOHCTPYKTHBHBIﬁ u MPAKTHYECKUM 3aHSITHSIM,
V) 6 CaMOCTOATEIIbHOC U3YUYCHUEC
SHEPIreTUYECKUI OOMEH y payena n DAOC
MHUKPOOPTaHH3MOB
4. Tema 4. CDaKTopr 2 pedepar 2 TectupoBaHue

BHEILIHEW Cpeibl
(puznueckue,
XUMHUYECKHE,
OHMOJIOTHYECKHE), UX
BIIUSIHUE Ha
MUKPOOPTIaHU3MBI

IMoaroToBKa K JIEKIMOHHBIM 1
MPaKTUYECKUM 3aHSITHSIM,
CaMOCTOSATENIHOE H3yUeHHE
pasnena B OM1OC




5. ®oHJ OLIEHOYHBIX CpeacCTB AJId NIPOBECACHUSA HpOMeH(yTOqHOﬁ aTrecranuu

00y4aoImMXcs 1Mo y4eOHOH TUCIHUIIHHE

5.1

Dopma npomexncymouHou

oucyuniune

ammecmauuu 06ylmromezoc;1

no yueonoii

KOHTpOJ'IBHI)IM MCPOIIPHUATUCM HpOMe}I(YTO‘IHOﬁ aTTeCTalnu O6yanOIIII/IXC}I 1o

y4eOHOM TUCHUIUIMHE SIBISIETCS IK3aMeH, KOTOPBIN TPOBOJUTCS BYCTHOM(pOpME.

5.2. llepeuenv Komnemenyuil ¢ yKazaHuem 3manoé ux popmuposanus é npouyecce

0CB80eHUs 00pa308amenbHOU RPOZPAMMbL

MIPOBOAUTH BBIJCJIIEHHE MHUKpPOOPTaHU3MOB U3
00BEKTOB OKpYXarollleil BHEIIHEH cpeJbl: BOJBI,
BO3]IyXa, ChIPbsl U TOBAPOB;

IIPOBOJUTH MIEPBUYHYIO UACHTU(DHUKALHIIO
MUKpPOOPTaHHW3MOB  OCHOBHBIX  Ipydm IO
KYJIBTypaJIbHBIM U MOP(OIOTHYECKUM MpU3HAKaM
KJIACCUYECKUMH METO/IaMU;

OLICHMBATh COCTOSIHUE YCIOBHI NPOU3BOJACTBA IO
MHUKpPOOHOJIOTMYECKUM TOKa3aTellsM;

ransl
(hopmupoBanus
Kon Copaep:xanue KOMIIeTEHIU B
KOMITETeH KOMITETeHI[HH Pe3yabraTsl 00yueHust npoiecce
10707 (4acTH KOMIETEeHIMH) 0CBOCHHUS
o0pa3oBare/ibHO
il IpOrpamMmel
K-5 CIIOCOOHOCTh 3HaTh: Otan
HCIIOJIB30BAaTh B 0COO0EHHOCTH XUMHUYECCKOI'O COCTaBa Q)OpMHpOBaHI/IH
IIPaKTUYECKON MHUKPOOPraHU3MOB; 3HaHUHI
ACATCIIBHOCTHU O6IJ_II/Ie 3aKOHOMCPHOCTH KHU3HCACATCIbHOCTHU
CIeUaIN3UPOBAaHH | MUKPOOPIraHU3MOB U YCIOBUSA UX PA3BUTHSA,
bIC 3HAHUS MeTadOoJIN3M MHKpO6HOI>i KIJICTKH,
(dyHIIaMEHTAIBHBIX | POJIb MHUKPOOHOJIOTHUECKUX METOJIOB B
pas3aciioB (1)I/IBI/IKI/I, YIIpaBJICHUU KAa4YC€CTBOM TOBAPOB;
XUMHUH, ONOXUMUH, | METOABl ~ MHUKPOOHOJIOTHYECKOTO KOHTPOJIS
MaTEMaTuKu 411 ChIpbA, TCXHOJIOTHYCCKUX ITPOLCCCOB U TOBapHOﬁ
OCBOCHUSA MPOAYKINH;
(1)I/I3I/IIIGCKI/IX, OCO6€HHOCTI/I CaHHTapHO'FHFHeHquCKOﬁ OLICHKHU
XAMHUYECKUX, COCTOSIHHS IIPOM3BOJACTBEHHBIX M  CKIIAJICKHUX
6I/IOXI/IMI/I‘-ICCKI/IX, HOM@H.IGHPIIZ.
OMOTEXHOJIOTHYECK | YMeTh: Ortan
ux, OCYHICCTBJIATD IMOCTAHOBKY u MMPOBCACHUC Q)OpMHpOBaHI/IH
MHKPOOHOJIOTHYEC | 3KCIICPUMEHTA, yMEHUHN
KHX, AHAIIM3UPOBATL U O6pa6aTBIBaTB HepBI/I“IHHﬁ
TEMIO(U3UIECKUX | SKCIICPUMEHTAJIbHBIA MaTepHual;
mponeccos, HCITOJIb30BATh MMPUKIIAIHBIC nporpaMmaI JJIA
IIPOUCXOIAIINX MOJTy4eHus: 00pabOTKM U MHTEPIPETAIIMN JaHHBIX
IIpUu NMPONU3BOJACTBE MI/IKpO6I/IOHOFI/I‘leCKI/IX HCCHCHOBaHHﬁ;
IIPOAYKTOB TBOPYECKU HNPUMEHATH [OJIYYEHHBIE 3HAHUA I
IIUTaHUA U3 peIICHUA KOHKPETHLIX TCXHOJIOTMUCCKUX 3aaaY;
pacTUTEIBHOTO NPUMEHATh MHUKPOOHOJIOTHUECKHUE METOIBI
ChIpbA KOHTPOJIA Ka4YC€CTBaA ChIPbA U IPOAYKIIUH,




Kon
KOMIIETEH
137071

Conep:xanue
KOMIIeTeHI[UH
(4acTH KOMIETEeHIMH)

Pe3ysabTaThl 00yYeHHs

Jranbl
(popmupoBanns
KOMIIeTeHI Ui B

npouecce
OCBOEHHS
o0pa3oBare/ibHO
M IporpamMmsl

OLICHUBATh JOCTOBEPHOCTh IOJYYEHHBIX MJaHHBIX,
(hopMynupoOBaTh BBEIBOABI.

METOJIaMH [10CEBa U Y4€Ta MHKPOOPraHU3MOB B
mpo0ax BOJBI, ChIPbA U TOBAPHOU MPOIYKIIMH;
MHUKPOOHOIOTUYECKUMU METOIaMHU u
MOAXOAaMU [UJIsl BBIABJICHHUS W aHaIW3a MPUYUH
HapyLIEHUs CaHUTApPHBIX HOPM npu
MIPOU3BOJICTBE OTPEOUTEIHCKUX TOBAPOB;
METOAaMH IPOBEICHUS OLCHKH Ka4decTBa ChIPbS H
TOBApOB 10 OCHOBHBIM MI/IKpO6I/IOJ'IOFI/I‘ICCKI/IM
KPUTEpUSIM W aHalu3a CaHUTAPHO-THTHEHUYECKOTo
COCTOSTHHSI.

Baapers: Oran
TEXHUKOM MHUKPOOHOIOTHYECKHX JIaOOpaTOPHBIX | (popMUpOBaHUS
MCCIIeJOBAaHHIA; HaBBIKOB "
METOZaMi MHUKPOCKOIHMPOBAHUS OCHOBHBIX TPYII | TOIYYEHUS
MHKPOOPTaHU3MOB; OIIBITa

5.3. Onucanue noxazameneii u Kpumepuee oOueéHueanus Komnemenum? Ha

Pa3UdHbIX IMmanax ux c])opmupoeauuﬂ, onucanue wKaj oyenueanun

Kon JTanbl IMoka3arenb Kpurtepuu u mkaJjbl olleHUBaHUS
xomner | ¢opMupoBaH OLICHUBAHUS
eHIMHU ust KOMIIeTeHIUH
KOMIIeTeHI U
MIK-5 | Oran Teopernueckuii 610k | 1) oOyuaromuiics rIIy00KO U IPOUYHO OCBOUI
dbopmupoBaHU BOTIPOCOB. IIPOTPaMMHBII MaTepHall, HCYEPIIBHIBAIOIIE,
s 3HAaHUH. MOCJIEIOBATENBHO, TPAMOTHO U JIOTHYECKU

YpoBeHb 0CBOEHHUS

MIPOTPaMMHOI0

CTPOMHO €ro U3JaraeT, TECHO YBSA3BIBAET C
3aJjauaMy U OyAyuien n1esTenbHOCThIO, He

MaTtepuana, JT0TUKa u
IPaMOTHOCTh
W3II0KEHUs, yMEHUE
CaMOCTOATEILHO
000011aTh ¥ U3J1araTh
MaTepHa

3aTPyJHSETCS C OTBETOM MPU BHIOW3MEHEHUH
3aJJaHUs, YMEET CaMOCTOATEIbHO 00001aTh U
u3J1arath MaTepHai, He Jomyckas ommook — 9-
10 6amoB;

2) 00y4aromuiicst TBEPIO 3HAET MTPOTPaAMMHBII
MaTepHall, TpPaMOTHO U TIO CYIIECTBY U3JIaraeT
€ro, He JIOMYCKasl CYIIECTBEHHBIX HETOYHOCTEH
B OTBETE Ha BOIIPOC, MOXKET MPABUIIBHO
NPUMEHSTh TEOPETHUECKHE TIOJI0KEHHs - /-8
0aJIIoB;

3) oOyuaromnmiicss OCBOUJI OCHOBHOM MaTepuall,
HO HE 3HaeT OT/AENBHBIX JAETallei, TOMyCKaeT




HETOYHOCTH,  HEIOCTaTOYHO  MpPaBUIIHHBIC
(bOpMyIIUPOBKH, Hapyuaer
MOCIIEI0BATEIHLHOCTh B U3II0KEHUHU

IPOrPaMMHOTO MaTepHalia - 5-6 6aios;

4) oOyvaromuiics HE 3HACT 3HAYMTEIbHON
YacTH MPOrpaMMHOTO MaTepuala, IO0MyCKaeT
cymecTBeHHbIe omnoku -0-4 Garna.

Ot 0 1o 10 6a110B

IIK-5

Oran
dbopmupoBanu
s YMEHUH.

AHanuTtnyeckoe
3a/laHue (3adauu,
cumyayuoHHvle
3a0aHUs, Kelcwl,
npooneMHble CUmyayuu

um.o.)

[IpakTrueckoe
NIPUMEHEHNUE
TEOPETUYECKUX
ITOJIOKEHUHN
IIPUMEHUTEIBHO K
npodeccuoHaIbHBIM
3ajjauaM, 000CHOBaHHE
IIPUHATHIX PEILICHUN

IK-5

Oran
(dbopmHpoBaHU
sl HABBIKOB U
TOJTYYCHHSI
OIIBITA.

AHanuTtnyeckoe
3a/laHue (3adauu,
CUMYAYUOHHbBLE
3a0aHUs, Kelicwl,
npooOeMHble CUmyayuu
um.o.)

Pemenue
MPaKTUYECKUX 3aJaHUI
¥ 3a]1a4, BIaJCHUE
HABBIKAMU ¥ YMEHUSIMU
P BBITIOJIHEHUN
MPaAKTUYECKHUX
3aJIaHNiM,
CaMOCTOSATENLHOCTD,
yMeH#e 00001maTe 1
W3JaraTh MaTepual.

1) cB0OOAHO CrIpaBIsieTCs C 3a1a4aMH |
MPAKTUYCCKUMH 33/IaHUSIMU, TIPABUITBEHO
000CHOBBIBACT MPUHSATHIC PEILICHUS, 3aJaHHe
BBIMIOJTHEHO BEPHO, JIaHBI SICHBIE
aHAJIMTUYECKUE BHIBOBI K PEILICHUIO 3a/JaHus,
MOAKpEIUICHHBIC Teopueit - 9-10 Gamios;

2) BnajsieeT HEOOXOJUMBIMUA YMEHUSIMHU U
HABBIKAMU TIPU BBITIOJTHCHUH MTPAKTHICCKIX
3a/1aHMM, 3aJaHKUE BBIIIOJIHEHO BEPHO,
OTMEYaeTCs XOpOoIllee Pa3BUTHE apryMEHTa,
OJTHAKO OTMEYCHBI ITOTPEITHOCTH B OTBETE,
CKOPPEKTUPOBaHHBIC MMPU cobece10BaHnH -7-8
0aoB;

3) UCTIBITHIBAET 3aTPYTHEHUS B BHINIOJTHEHUN
MPAKTUYECKUX 3aJ]aHHil, 3a/JaHUE BBIOJIHEHO C
OMMOKaMH, OTCYTCTBYIOT JIOTHYECKHE BBIBOIBI
Y 3aKJTIOYEHUS K PEIIeHUI0S-6 0aios;

4) mpakTHYECKHE 3a/laHus, 3a7a4d BBIOIHSIET
¢ OOJBIIMMU 3aTPYTHEHUSIMH WU 33/1aHUE HE
BBINOJIHEHO BOOOIIE, UM 3aJaHUE BBIITOJHEHO
HE JI0 KOHIIa, HET YeTKUX BBIBOJIOB U
3aKJIFOUEHUH TI0 PEIICHUIO0 3aJaHus, ClIeTaHbl
HEBEPHBIE BBIBOJIBI MO PEIICHUIO 3a1aHus - 0-4
0asioB.

Ot 0 1o 10 6a1710B




5.4. Tunoevie KOHmpoIbHBIE 3A0AHUA UTU UHbBIE MAMEPUAIbl, HE00X00uMble 0N
OUeHKU 3HAHUIL, YMeHUll, HAGbIKOE U (UU) Onblma OeAmenabHOCMU, XAPAKMepu3youjux
amanvl  PoOpMUPOBaAHUA KOMNEMEHUUIl 6 npouecce O0CGOCHUA 00pA306amMeIbHOl
npozpammul

IIpuMepHbIe BONPOCHI ISl MPOBEJIeHUS MPOMEKYTOYHOM aTTeCTALIUU

o0vYanmxcs no yueoHo nucnuniange « MUKpoOHoJI0rus
Bomnpocsl 11 NOATOTOBKHU K 3K3aMeHY
1.PacnpocTpanenre MUKPOOPTaHU3MOB M UX POJIb B KPYTOBOPOTE BEILIECTB B IPUPOJIE.

2. OCHOBHBIE pa3IUYMsl B CTPOCHUH KJIETOK IPOKAPHOTHBIX U 3YKAPUOTHBIX
MHUKPOOPTaHU3MOB.

3. OcoOEHHOCTH CTPOEHUS KIETOK MUKPOOPTraHM3MOB IIPOKAPUOT 110 CPABHEHUIO C KIETKOM
JYKapHoT.

4. XapakrepucTuka 6akTepuii: GopMbl, pa3Mepsbl, CTPOSHUE KIETKH, IOJIBUKHOCTD,
pa3MHOXKEHHe, CIOpooOpa3OBaHuUE.

5. Mopdonorus 6akrepuii: GopMbl, CTpOSHUE KIETKH, MMOJBUKHOCTD, Pa3MHOKEHHUE.

6. CTpoeHue MpoKapruoTHOM (0aKTEpHAIBHOM) KIIETKH U €€ OCHOBHBIC OTIUYHS OT
AYKApHOTHOM.

7. O6pa3zoBanue criop y 6akTepuid, 0COOEHHOCTH UX XUMUYECKOTO COCTaBa,
00yCJIaBIMBAOIINE UX YCTOMUMBOCTh K HArPeBaHUIO U APYTruM (hakTopam. 3HaUEHHE
criopoodpasyronux 0akTepuil (0aluI U KIIOCTPUANM) B MUIIIEBON MPOMBIIIUICHHOCTH.

8. Ilpunnumne! k1accupukanuu (CUCTEMATHKH ) MPOKAPUOTHBIX MUKPOOPTaHU3MOB (OakTepuit).
9. OcoOEeHHOCTH CTPOCHUS FYKAPUOTHOU (TpUOHOM) KIIETKH.

10. Tlpunnumne! K1accupuKanum rpuboB, 00pa3yomuX MUIEIUNA. XapaKTepUCTHUKA IIECTH
OCHOBHBIX KJIACCOB.

11. XapakrepucTuka HECOBEPILIEHHBIX IPUOOB (Ki1acc JeHTEPOMULIETHI), IPEICTABUTEH.
Bosne3nu mioaoB u OBOIIEH, BbI3bIBAEMbIE HECOBEPIIEHHBIMU TPUOAMHU.

12. Xapaktepuctuka rpu00B, BEI3BIBAIONINX 3a00JIEBaHUS TIJI0JIOB U OBOIIIEH.

13. MuK03bl U MUKOTOKCHUKO3bl TPUOKOBOTO MPOUCXOKACHUSI, BOZOYAUTENH, MEPHI
IIpeyIpEKICHUS.

14. IlyTu m MexaHW3M NOCTYIUICHUS MUTATEIbHBIX BEIIECTB B MUKPOOHYIO KIETKY.

15. MexaHu3M NOCTYIJICHUS MUTATENbHBIX BelecTB B ki1eTKy. Ponb LIIIM. Ucnons3oBanue
MUKpPOOPTaHU3MaMHU BBICOKOMOJIEKYISIPHBIX coenuHeHuid. Ponb hepmenTos. uddysus u
aKTUBHBIN TPaHCIIOPT.

16. MexaHn3M MOCTYIUICHUS TUTATENBHBIX BemiecTB B kKiIeTky. Pons LIIIM. Ponb depmenToB.

17. Tunbl nTUTaHUST Y MUKPOOPTAHU3MOB: aBTOTPO(BI U T€TEPOTPOPBI, CATPOPUTHI U
napasursl. [Ipumepsl.

18. T'erepoTpodHOe nmuTaHre MUKpOOpraHu3MoB. Carpo@uTsl U Tapa3uThl, KX POJIb B
MIPUPOJIE U MTPAKTHUKE.

19. OcHoOBHBIE YepThl KOHCTPYKTUBHOTO 0OMEHa (aHa0oIM3Ma) MUKPOOHOM KIIETKH.
DneMeHThl, He0OXOJUMBIE JJIsl TOCTPOEHHUS BEIIECTBA KIETKU, UX COOTHOIICHHE.

20. DHepreTuyeckrii 0OMeH y MUKpoopranu3mMoB. [TomyueHne sHepruu B a3poOHBIX YCIOBHSIX.
OcCHOBHBIE YEPTHI XUMHU3MA.



21. Tunel s3HEpreTHYECKOro 0OMeHa y MUKpOOPraHU3MOB (a3po0HOE JbIXaHHE, HETIOIHOE
OKHcCJIeHue, OpoxxeHue). [Ipumepsl, ypaBHEHUS.

22. AspobGHble npoliecchl (HenoaHoe okuciaeHue). Mcrnonb3oBanue B npoleccax noxy4eHus
YKCYCHOM, IMMOHHOU U IPYTUX BUJIOB KUCIIOT.

23. cnonp30BaHNE€ MUKPOOPTaHU3MOB IPH MOJYYEHHH OPTaHUYECKUX KUCIOT (YKCYCHOM,
JUMOHHOM U JIp.).

24. CnupTtoBO€ OpOKEeHHE, XUMU3M, BO3OYAUTENH, UCTIOIB30BaHNE B OTPACIISIX MUILIEBOM
IIPOMBIIIJIEHHOCTH.

25. llpuHnume! knaccudukauu Apoxckei. Mcrnonp30BaHne UX B MUIIEBOW MPOMBIILICHHOCTH.
26. Mopdosiorust u mpuHIMUIILI KIaccudukanuu apoxokeit. Mcnons3oBanue B
IIPOMBIIIIJIEHHOCTH.

27. MonouHokucioe (roMo- 1 rerepodhepMeHTaTUBHOE) OpokeHre. XUMU3M, BO30YAUTEIH,
3HAaYEHUE B IPUPOJIEC U MIPAKTHUKE.

28. 'omodepMeHTaTUBHOE MOJIOYHOKHCIIOE OposkeHue. Vcnoap30BaHNe B TPOMBIIITIEHHOCTH.
29. MacngHokucnoe OpoxkeHue. XUMU3M, BO30yIUTENH, YCIOBUS Pa3BUTHS U BIUSHUE HA
KauyecTBO MPOAYKTOB.

30. [IpeBparienne MUKpOOpraHU3MaMH COeIMHEeHUH a3oTa. Bo30ynurenu, XuMu3M, 3HaueHue
MPOLIECCOB aMMOHU(HUKALIMU B IPUPOJIE U TPAKTHUKE.

31. XapakTepucTHKa OCHOBHBIX BUJIOB THHJIOCTHBIX OaKkTepuil (a9p0oOHBIX U aHaIpOoOHbIX). X
POJIb B IPUPOJIE U IPAKTHUKE.

32. PaznosxeHue XKUpOB, )KUPHBIX BHICOKOMOJIEKYJIAPHBIX KUCIOT. Bo30yauTenu, Xumusm,
OTpULATENIBHOE BIMSHUE HA KAYECTBO IPOYKTOB.

33. Pa3noxeHne Heuoa03bl M NEKTUHOBBIX BEIECTB MUKPOOPTraHU3MaMu. XUMHU3M,
BO30yIUTENH, 3HAUEHHUE B IPUPOJE U MPAKTUKE.

34. Pa3noxeHue MEeKTUHOBBIX BEIIECTB MUKPOOPIaHU3MaMHU B a3pOOHBIX U aHaIPOOHBIX
yCIIOBUAX. XUMU3M, 3HaYEHUE B IPUPOJIE U TIPAKTHKE.

35. IlpuHIUIIBI B 0OBEKTHl MUKPOOHOIOTHYECKOTO KOHTPOJIS B OTPACTSX MUIIEBOM
IIPOMBIIIJIEHHOCTH.

36. CaHuTapHO-MUKPOOUOIOTMUECKHI KOHTPOJIb BOABI HA MUILEBBIX MPEAIPUITHIX
(MUKpPOOHOE YUCII0, KOJIU-TUTP, KOJU-UHIEKC), BO3IyXa, 000pYAOBaHUS, YUCTOTHI PYK U
Ipyrux oObEKTOB.

37. CaHUTapHO-MUKPOOHUOIOTMUECKUI KOHTPOJIb HA MUIIEBBIX MPEANPUATHSIX: BOJBI
(MHKpPOOHOE YHUCII0, KOJTH-TUTP, KOJTU-UHJIEKC), BO3IyXa (METOJ OCAIaHus ), 000pyIOBaHHS
(MeTof cMBIBA), YUCTOTHI PYK, Taphl U APYTUX OOBEKTOB.

38. Mukpodiopa Bo3yxa U BOJIbI, METOBI UX 00€33apaKUBaHUs, UCTIONB3YEMbIC B IIPAKTHKE
nepepadaThIBAIOIIUX MPENPUATHH.

39. IlpuMeHeHue U poJib KOHCEPBAHTOB U I€3MH(GUIUPYIOIIUX CPEJCTB (AHTUCENITUKOB) B
MUIIEBOU MPOMBIIIEHHOCTH.

40. IIpumeHeHue U poib Ae3UHULIUPYIOMIHUX CPEICTB (AHTUCENTUKOB) B OTPACIISAX MHUILEBON
MPOMBIIIJIEHHOCTH.

41. Bnusaue 06e3B0kxUBaHUs (CYIIKH) HA MUKPO(IOPY MHUIIEBHIX MPOIYKTOB.

42. IlumieBble MHTOKCUKALIMU (TOKCUKO3bI) — OOTYNINU3M, CTa(QHIOKOKKOBbIE MHTOKCUKALIUU.
Bo36ynutenu, ycioBus pa3BUTHS, MEPBI IPEIOCTOPOKHOCTH.



43. TTumesble MHMEKIUU: KUIIIEUHbIE 3a00JIeBaHus, OaKTepUalibHas JE3UHTEPHs], OPIOIITHON
tud, xonepa, opyueimiessl u ap. Pacnpoctpanenue, poiib TUIIEBbIX TPOAYKTOB,
npoguIaKTHUKa.

44. [TatroreHHbIE MUKPOOPTaHU3MbI. TOKCHUHBI (9K30- U SHJOTOKCUHBI), THPEKIIMOHHBIN
IpoLecc, ICTOYHUKN MH(DEKINH, TyTH nepeaaynd. MHKyOarmoHHbIN NEpUO.
bannmionocurenscTBo. [Ipumepsr.

45. borynu3M. XapakTepuCTHKa BO30YIUTEINS, IPU3HAKH OTPABIICHUS, MEPHI
MpEeAYNPEKICHUS.

46. BiiustHue yciioBUsI BHEITHEN Cpeibl HA Pa3BUTUE MUKPOOPraHu3MoB. buonornueckue
¢dakropsl (cuMOK03, METaOMO3, Mapa3uTU3M, AaHTATOHU3M).

47. Bnusinue ycaoBHil BIaKHOCTH HAa Pa3BUTHE MUKPOOPTaHU3MOB (TUAPODUTHI, ME30(HUTHI,
kcepoduTsl). [IpumMepsl o kaxaoi rpynne. Bausgaue cnoco0oB CylIKM Ha MUKPOOHYIO
KIIETKY.

48. Bnusinue TeMrnepaTypHbIX YCIOBUN HAa pa3BUTUE MUKPOOPTAHU3MOB (TICUXPODUIIBI,
Me30(huisl, TepModuisl). [lpumepsi.

49. BiiusiHue KOHLUEHTpaLUi paCTBOPEHHBIX BEIIECTB HA MUKPOOPTraHu3Mbl. PoJib moBapeHHOU
COJIA U caxapa JIJisl COXpaHEHUs TPOTYKTOB.

50. Bausinue peakiuu cpeasl (pH) Ha pa3zBuTre MUKpoopranu3MoB. Vcnonib30BaHuE TPHUEMOB
KBalI€HUSI U MAPUHOBAHUS B IIPAKTUKE MULIEBON TPOMBILIJIEHHOCTH.

51. Bnusiaue peakuuu cpeasl (pH) Ha MEKpOOpTraHU3MBI M HCTIOIB30BaHKE 3TOTO (pakTopa B
MUIIEBOU MPOMBIIIEHHOCTH.

52. BausiHMe pa3IMuHbIX BUAOB JIyducToil sHepruu (Y @-nyuu, Toku CBY, pagnoakTuBHbIE
U3JIyYEHUs U Jp.) HA MUKpPOOpraHu3Msbl. [IpakTrueckoe ucnoib30BaHue.

53. Biusinue Ouonornyeckux GakTropoB Ha MUKpoGIopy (CUMON03, METabM03, Mapa3UuTHU3M,
aHTaroHW3M). 3Ha4€HHE B IPUPOJIE, UCIIOJIH30BAHUE B MPAKTHUKE.

54. «Taryqas» 6oyie3Hb MIIEHUYHOTO Xjie0a. XapakTep, BO30YIUTENH, IPUIUHBI, MEPbI
IIpeyIpEKICHUS.

55.Mukpodiaopa HENPOAOBOIBCTBEHHOTO U MPOJOBOJILCTBEHHOTO CHIPhS U TOBApPOB.

Tectol 0 JUcuMNIMHE «MUKPOOHOTOTHS»

1. Ha3oBuTe XapakTepHble IPU3HAKU JYKaAPHUOT:

1) HaiWYKe UCTUHHOTO sIpa

2) sIICpHBIN ammapar MpeICTaBlIeH OJHOW XPOMOCOMOM

3) HaIMYMe MUTOXOHJIPUU, MIACTUJT

2. Kakue rpynnsl MUKPOOPIraHU3MOB OTHOCHATCH K MPOKAPHOTAM:
1) Gakrepuu

2) TUICCHEBBIC TPHOBI

3) aKTMHOMHUIIETHI

4) nmaHoOaKTepuu

3. Kakue rpynnsl MUKpPOOpranusMoB Bbl oTHeceTe K dykapuoram:
1) cuHe-3e]eHbIe BOIOPOCITH

2) IpOXIKH
3) IUIeCHEBbIE TPHUOBI




4) mpocreiinine
4. BoiOepure 0akTepun, OTHOCSIIIIMECS] IO (popMe KJIeTOK K U3BUTHIM

1) OGauususl

2) CIUPOXETHI

3) CHOUPHILIBI
4) crpentoOaKTepUu

5. BesiuunHa 0akTepuii u3mepsiercs B:

1) mMuHMeTpax

2) HaHOMETpax

3) MHKpoMeTpax

6. Kakue n1Be ¢popMbI OPraHnn3MoB NMpeodIa1al0T y OaKTepuid:
1) ONHOKJICTOYHBIC

2) MHOTOKJICTOYHBIC

3) B BHJIE CKOIUICHHI KICTOK

7. OCHOBHOW KOMIIOHEHT 000J104YKH OaKTepHii:

1) numonpoTena

2) MypeuH

3) moiucaxapun

4) dochomumma

8. I'pammnonoxurenbubie (I'+) 0akTepun okpamuBawTcs Kpacureasmu I'pama B uBer:
1) po3oBsrii

2) cepbilii

3) dwuoneToBbIi

4) opamHKXeBBIN

9. Ocobennoctu 000104ek y I'+ 6akTepmii:

1) oaHOCIIONHBIC

2) NBYXCIIOWHBIC

3) TpexciaouHbIe

4) 4YeThIPEeXCIOWHBIC

10. Boxa cocraBiisieT 0T Macchbl KJI€TOK MUKPOOPraHU3MOB:
1) 20-30%

2) 50-60%

3) 75-85%

4) 90-95%

11.  OCHOBHBIM HEPreTU4eCKUM MATEPHUAIOM KJIETOK MUKPOOPraHU3MOB ABJISIIOTCSH:

1) KupbI
2) Oenku

3) OpraHMYEeCKHE KHUCIOTHI

4) yrieBoJbI

12. BelecTBo, COCTABJISIIOIIEE OCHOBY MEMOPAaH KJIETOK MHKPOOPTaHU3MOB:
1) xpoMompoTeu bl

2) TIMKOIPOTEHUIbI

3) IUOONPOTEHIBI

4) HYKICONPOTEHIbI

13. Yemy paBHO yBeiM4eHHEe MHUKPOCKOIIA, €CJIU PU padoTe MPUMEHSIOT OKyJsp 15x, a
o0bexkTHB 40x:

1) 150 kpar

2) 400 kpat

3) 600 kpat




4) 800 kpat

14. Kakue cnnoco0bl pa3MHOKeHUs Peod/1aJalT y 0aKTepuid:
1) BeretaTHMBHOE

2) ToJIOBOE

3) mpsAMoe JieneHue

4) KOHBIOTAIHS

15. B kakoii ¢a3e pa3MHOKeHUS OAKTEPHAJbHBIX KJI€TOK OHH HAXOIATCH B COCTOSTHUM
AKTHUBHOTIO J1eJIeHUSsI:

1) cramuonapHas (aza

2) npucnocobutenbHas (asa

3) norapudmudeckas dasa

4) mpucrnocobureabHas (asza

16. OnTuManbHas TeMIepaTypa pasBUTHSA /51 00JIBIIHHCTBA MUKPOOPraHU3MOB
1) 0-5°C

2)  5-15°C
3)  35-37°C
4)  25-35°C

17. OcHoBHBIMH (PAKTOPAMHU, BJIUSIIOIINMH HA )KU3HEeATEIbHOCTh MUKPOOOB,
SIBJISIIOTCS

1) CIOCOOBI IBIXaHUS, TUTAHUS

2) TEMIIEPaTypa, BIAXKHOCTh, ICHCTBUE CBETA, XaPAKTEP MUTATEITHLHOU CPEJIbI
3) CIOCOOBI PA3MHOKEHHUSI, XapaKTep CPEIbI

4) BJIQXKHOCTh, TEMIIEPATypa, CIOCO0 TbIXaHUs

18. Yemy cnnocoOCTBYeT NMOBBIIEHHAS] BIAKHOCTD ?

1) YBEJIIMYCHUIO KOJUYECTBA PACTBOPUMBIX IMUTATEILHBIX BEIIECTB

2) TIOBBIIIEHUIO CKOPOCTU Pa3MHOKEHUSI MUKPOOOB

3) MOBBINIEHUIO CKOPOCTH TIEPEABIKEHUSI MUKPOOOB

4) MOBBILLIEHUIO CKOPOCTHU JbIXaHUSI MUKPOOOB

19. BemecTBa, BblAe/sieMble IIECHEBBIMH IPU0aMu, ryOMTEJIbHO IeliCTBYOLIHE HA
pa3BuUTHE APYIMX MUKpPOOOB
1) (bUTOHIUIBI

2) AHTHOMOTUKH

3) bepmMeHTHI

4) KaTaanu3aTopbl

20. HuxkHuii mpeaesi BJaKHOCTH Cpebl AJIs1 pa3BUTHS 0aKTepHil U IJIeCHEeBbIX TPUOOB
1) 1%

2) 25%

3) 30%

4) 50%

5.5. Memoouueckue mamepuanst, onpeoensiouiue npoyeoypvl OUEeHUEAHUA 3HAHUIL,
YMeHuil, HaevlKoé u (u1u) onvima O0eAmenbHOCmU, XAaAPAKmepuIyIuwux 2 Mmansl
dopmuposanus Komnemenyui

OTtBeThl 00yUaIOIIErocs HAa IK3aMeHe OICHUBAIOTCS Ka)IbIM IMEJarorHuyecKuM pabOTHUKOM
mo 30-0annbHON MIKaJe, a UTOTOBAas OICHKA MO YIeOHOW TUCIUTUIMHE B IIEJIOM 110 MATHOAIILHOM
cUcTeMe BBICTABIISIETCS B COOTBETCTBUU C [lonokeHHEM O OalIbHO-PEUTHHIOBOWM CHUCTEME OIEHKHU
YCIIEBAEMOCTH CTYIEHTOB B MOCKOBCKOM TOCYAapPCTBEHHOM YHHUBEPCUTETE TEXHOJIOTHI U YIIPaBICHUS
oT 25.12.2014r.



Kon(n1)
KoMIeTeHuu(uii)

Buj oneHOYHBIX
CpeICTB

KpnTepnn H IIKAJbl OHCHUBAHUA

IIK-5

IIpome:xxyTounas
arrecrauus
(3x3amen)

KpI/ITepI/IHMI/I OLCHKH OTBETA ABJIAIOTCA:

- 90-100 OamnoB (OLEHKA «OTIMYHOY) -
M3JI0KEHHBIN MaTepuan (akTHYeCKH BEpPEeH, HaJIuune
IIIyOOKMX HMCUEpPIBIBAIOIIMX 3HAaHUH B  o0beMe
PO ACHHOM IPOrpaMMBbl JUCITUTUIAHBI B
COOTBETCTBHUH C MTOCTABJICHHBIMU IPOTPAMMOi Kypca
HesIMM U 3aJladaMu  OOy4eHHMsl; TpaBUIIbHBIE,
YBEPEHHBIE JICHCTBUS MO0 MPUMEHEHHUIO MOJYYCHHBIX
3HaHUN Ha TMpaKTHKE, TPAMOTHOE M JIOTUYECKH
CTpOWHOE W3JIOKEHHWE MaTepuaja Tpu OTBETE,
YCBOEHUE OCHOBHO u 3HAKOMCTBO c
JIOTIOJIHUTEIILHOM JINTEPaTypOil;

- 70-89 OamioB (OLEHKA «XOPOIIO») -
HAJIMYUE TBEPJBIX M JIOCTATOYHO TIOJHBIX 3HAHWUU B
o0beMe TPONACHHON MpOrpaMMbl AUCHMILIUHBI B
COOTBETCTBUH C LEIIMU OOYy4YCHHS, NpPaBUIbHbIC
JNEHCTBUS MO NPUMEHEHUI0 3HAHUW Ha MPaKTUKE,
YEeTKOe M3JIOKEHHE  MaTepHala, JOIYCKAroTCS
OT/ICNbHBIE  JIOTHUYECKHE U CTUJIMCTUYECKUE
MOTPEIIHOCTH, OOYYAIOIIMICS  YCBOMJI OCHOBHYIO
JIUTEpaTypy, PEKOMEHJOBaHHYIO B  paboueit
poTrpaMMe JAUCIHUTUINHB;

- 60-69 OaJLI0B (otieHka
«yIIOBJIETBOPUTEIHHOY») - HAINYHE TBEPJBIX 3HAHUH
B 00beMe MpOIIEHHOI0 Kypca B COOTBETCTBUM C
HeasiMd  OOy4YeHHs, U3JIO)KEHHE  OTBETOB  C
OTJICTBHBIMH OIIMOKAaMH, YBEPEHHO UCIPABICHHBIMU
10CJI€ JIOTIOJTHUTENBHBIX BOIIPOCOB; IPAaBUJIBHBIC B
[eJIOM JEWCTBUS MO TMPUMEHEHHIO 3HAHUN Ha
MIPAKTHUKE;

- MeHee 60 0amioB (ouenka
«HEYJIOBIIETBOPHUTEIBHO») - OTBETHl HE CBS3aHBI C
BONPOCaMH, HalW4yhe TPyObIX OMMOOK B OTBETE,
HETMOHMMAaHHEe CYIIHOCTH W3JaraeMoro BOIPOCa,
HEyMEHHE TMPUMEHSATh 3HAHWS Ha MPAKTHKE,
HEYBEPEHHOCTh W  HETOYHOCTh  OTBETOB  HA
JIOTIOJTHUTETbHBIC U HABOJISIINE BOMIPOCHI.

IIK-5

AHaJIUTHYECKOE
3aJaHue

25 6anioB BBICTABIIAETCS CTYJIEHTY, €CIIU OH
MIPOIEMOHCTPUPOBAT TITyOOKOE 3HAHHE TEMbI
JUCHUIINIMHBI, YMCHHE U3JIaraTb CBOU UACHU, MBICJIN;
YMEHME OTCTauBATh CBOIO MO3UILUI0; YMEHUE JIETIaTh
BBIBOJBI U IIPOTHO3UPOBATH Pa3BUTHE CUTYallUH;

20 0amioB BBICTABISETCS CTYACHTY, €CIIH OH
IIPOJEMOHCTPUPOBAJI 3HAHUE TEMBI AUCLUIINHBL
YMCHHUEC U3jiaratb CBOU UJACH, MBICIIN; YMCHHUEC ACJIaTh
BBIBO/IBI;

15 GansoB BhICTABISETCS CTYACHTY, €CITU OH
MMPOACMOHCTPHUPOBAJI 3HAHUC TCMbI JUCIHUILIINHBI;
YMEHME U3JIaraTb CBOM MJIEU, MBICIH, OJIHAKO HE




yYMEeT JeJ1aTh apryMEHTUPOBAHHbBIE BHIBOIBL;
10 6ay1oB BBICTABJISIETCS CTYICHTY, €CJIM OH

NpOoACMOHCTPHUPOBAJI 3HAHUC TCMbI JUCHUIIJINHBI,
OJIHAKO HE YBEPEHHO U3JIaraeT CBOU UJEH, MBICIIH.

K-5 TecTbl 25 0aioB BBICTABISIETCS CTYACHTY, €CIIH OH
ycnemHo crpaBuiics ¢ 90 -100% TecToBbIX 3a1aHUI;
20 GanoB BBICTABISIETCS CTYACHTY, €CITH OH
ycnenHo crpaBuics ¢ 80 -89% TecToBbIX 3aaHuUI;
15 OanioB BeICTABISIETCS CTYACHTY, €CIIH OH
yenenrHo cripaBuics ¢ 70 -79 % TecTOBBIX 3aJaHMIA;
10 GanioB BBICTABISIETCS CTYACHTY, €CITH OH
ycnenHo crpaBuics ¢ 60 -69 % TecToBbIX 3a7aHUM.

6. IlepeueHb OCHOBHOM M JONOJHUTEIbHON YUeOHOM JTUTEPATYPHbI VIS OCBOEHHS Y4eOHOM
AUCHUILTAHBI

6.1. Ocnosnasa 1umepamypa

1.bensieB C.A. Mukpo6uonorus: Yuednoe nmocobue / C.A. bensies. - CI16.: Jlans I1. 2016. -
496 c. http://list-of-lit.ru/biologiya/mikrobiologiya.htm
2. EmueB B.T. Mukpo6uonorus: YueOuuk s OakamaBpoB / B.T. Emue. - JlroOepiibr:
FOpaiir, 2016. - 445 c.http://list-of-lit.ru/biologiya/mikrobiologiya.htm
3. Kpacuukosa JI.B. Mukpo6uomnorusi: Yuebnoe noco6ue / JI.B. Kpacuukosa.9bC
ZNANIUM - CII6.: Tpounkuit moct, 2012. - 296 c.

6.2. /lononnumenvnasn 1umepamypa
4. Upmuna WU.b. bonbmioi npaktukym. Mukpobuomnorus: Yuebnoe nocodue / M.b. VBmuna.
IBC ZNANIUM - CII6.: Ilpocnext Hayku, 2014. - 112 c.
5. Maprtunuuk A.H. MukpoGuonorusi, GuU3MONOTHS MUTAHUS, CaHUTApHs: Y4eOHUK s
CTyIeHTOB cpei. mnpod. yueOHbiXx 3aBeaenuit / A.H. Maprununk, A.A. Kopones, FO.B.
HecBmxckui. - M.: U1 Axagemus, 2013. - 352 c.
6. Pyouna E.A. MuxkpoOuomnorus, ¢pusuonorust nuTaHus, caHutapus: YueoHoe nmocobue / E.A.
Pybuna, B.®. Maneiruna. - M.: ®opym, HUL] MTHOPA-M, 2013. - 240 c.

7. Ilepeyenn pecypcoB HHGPOPMANUOHHO-KOMMYHMKAIIMOHHOM ceTn «AHTEepHETY,
HEeO0XOAUMBIX /IJISl 0CBOCHHS Y4eOHOM TUCUMILTUHBI

1. Omnepanmonnsie cucrembl WIiNndows, cranaapTHbIE OQHCHBIE TIPOTPAMMBI;

2. DJEeKTpOHHbIE BEpCUU Y4eOHUKOB, MOCOOMH, METOAMYECKUX pa3pabOTOK, yKa3aHWH U
pEKOMEHAAIMi MO BceM BUJaM y4eOHOU paboThl, MPEAYCMOTPEHHBIX BY30BCKOH paboueil
pOrpaMMOi, HAXOIAIINXCS B CBOOOTHOM JOCTYIIE JJISl CTYACHTOB,;

3. Undopmanmonnas cucrema «EnuHoe OKHO J0CTyNa K 00pa3oBaTeIbHBIM PeCypcam»;

4. KommbroTepHas nporpamma: MynbTUMeUIHBINA yueOHbIH KOMITJIEKC

5. Ilporpammsr: HyperMediaMicrosoft Excel 2007, MathCAD 14, Matlab 7.

6. IlpencraBinenue pe3ynbraToB B rpaduueckoM Buze (mporpamma GeneDoc).



7. Tlpe3eHTanuu JEKIUU MO MOAYIISIM TUCHUIIIIUHBL.

bubjaunorexku cB000IHOIO J0CTYyNA:

bubnuoreka denepaabHOTO 1IeHTpa HHOOPMAIIMOHHO-00pa3oBaTenbHBIX pecypcoB (PLIMOP)
http://eor.edu.ru bubnmoreka ®enepanpHoro moprana «Poccuiickoe 0OpazoBaHue»
http://www.edu.ru

bubnmnoreka Enqunoro okHa noctymna k 00pazoBaTeilbHbIM pecypcam
http://window.edu.ru/window/library?p_rubr=2.1

Basza nauasix BUHUTU PAH on-line

CBuUIETENBCTBO O TOC. peructpauuu nmporpammsl st 9BM Ne 2013617776 ot 23.08.2013
http://www?2.viniti.ru/index.php?option=com_content&task=view&id=236&Itemid=101
DneMeHTHI: MONYJSPHBINA CalT 0 QyHAaAMEHTAIbHON HayKe

http://elementy.ru/

Omn-naitH npeoOpa3oBaTelib €IUHULl U3MEPEHUS
http://www.translatorscafe.com/cafe/RU/units-converter/description/toc/

bubnmoreka moprana eCTECTBEHHBIX HAYK

http://lib.e-science.ru/



http://eor.edu.ru/
http://www.edu.ru/
http://window.edu.ru/window/library?p_rubr=2.1
http://www2.viniti.ru/index.php?option=com_content&task=view&id=236&Itemid=101
http://elementy.ru/
http://www.translatorscafe.com/cafe/RU/units-converter/description/toc/
http://lib.e-science.ru/

8. MeToauueckue ykazanus JAJs1 00y4al0UIMXCS 110 OCBOCHUIO Y4eOHOM TUCHMIIIIMHBI

OcBoeHne 00y4JaromMUMCsl yueOHON AUCHUIUIMHBI MPEIoiaraeT u3yueHue MaTepruanoB
JUCLUIUIMHBI Ha ayAUTOPHBIX 3aHATUSX U B XOJI€ CAMOCTOATENbHON pabOThl. AyIUTOpPHBIE
3aHATUS MPOXOIAT B hopMe JeKIuil, CEeMMHAPOB M MPAaKTUYECKUX 3aHATUH. CaMOCTOsATeNbHAs
paboTa BKIIIOYAET pa3HOOOpa3HbI KOMIUIEKC BUJOB U (pOopM pabOThl 00yHArOIIUXCS.

JUis yCremHoro OCBOeHNs y4eOHONW TUCIMILIMHBI U TOCTUKEHUS TTOCTABJIEHHBIX Iieseil
HEOOXOJIMMO BHUMATEJIbHO O3HAKOMUTBHCSA C HacToAlled pabdodeld MporpaMmbsl ydyeOHOU
IUCHMIUIMHBL. Ee MoXeT mnpeAcTaBUTh MpenojaBaTelb Ha BBOJHOM JIEKUMHM WIH
CaMOCTOATEIBHO 00yUaroLIUiics UCIIoNIb3yeT HHPOopMaLnio Ha opuiansHoM MHTEpHEeT-caiiTe
YHusepcurera.

Cnenyer oOpaTuTh BHUMAaHUE Ha CIIMCOK OCHOBHOHM U JIONOJHUTENBHON JIUTEpaTypBhl,
KOTOpasi UMEEeTCs B 3JIEKTPOHHON OMOIMOTEUHOH cucTteMe, Ha IpeyiaraeMble IpernoiaBaTesieM
pecypcbl  MHGOPMAITMOHHO-TEIEKOMMYHUKAIIMOHHOW ceTu UWHTepHer. OTta wuHbopmaius
HEo0X0AMMa JJIsl CAMOCTOATEIbHON pabOThl 00y4JaroIEerocs.

[Ipy NOAroTOBKE K ayJWTOPHBIM 3aHATHSIM HEOOXOJUMO TIOMHHUTb OCOOEHHOCTH
Ka)KJ01 (hOpMBI €ro MpoBEICHUSI.

[ToaroroBka Kk yueOHOMY 3aHSATHIO JIEKLIMOHHOT'O THUIIA 3aKIIIOYAETCS B CIEAYIOIIEM.

C uenpto oOecrieyeHUs] YCHEHIHOTO OOyudeHHs OOy4YaroIUUCs JOMKEH TOTOBUTHCS K
JIEKIINH, TIOCKOJIBKY OHa SIBIISIETCS BaKHEWIIeW (opmoil opraHu3aluu y4eOHOTro Mpoiiecca,
IIOCKOJIBKY:

3HAKOMMT C HOBBIM YUEOHBIM MaTepUajIoM;

pa3bsCHIET yueOHbIe 3JIEMEHTHI, TPYAHbIE ISl IOHUMAaHHUS;

CHUCTEMaTU3UPYeT YUeOHBIN MaTepuall;

OpUEHTHUPYET B yueOHOM Ipoliecce.

C aTOl 1EenbIo:

BHUMATEIbHO MPOYUTANTE MaTepuai Npeablaylien JeKIuu;

03HAKOMBTECh C y4EOHBIM MaTepUajoM MO y4€OHUKY M Y4EOHBIM MOCOOUSM C TEMOM
MPOYUTAHHOM JICKIIUY;

BHECUTE JIONIOJHEHUS K MOJYyYEHHBIM paHee 3HaHHUSIM [0 TeMe JIEKIUU Ha TMOJsAX
JICKIMOHHOUW TETPau;

3alAIIUTE BO3MOXHBIE BOIIPOCHI, KOTOPBIE BBl 33JaqUTE JIEKTOPY Ha JIEKUUHU II0
MaTepUaAly U3y4YCHHOM JICKLINU;

IIOCTapPAUTECH YSICHUTh MECTO U3Yy4aeMOM TEMBI B CBOEH ITOATOTOBKE;

y3HalTe TeMy MpeacTosuiel Jeknuu (o TeMaTHYeCKOMY IUIaHy, M0 HH(QOpMaluu
JIEKTOpa) M 3aMUIINTEe UHPOPMAIUIO, KOTOPOU BBl BIaJI€€Te MO IaHHOMY BOIIPOCY

[TonroroBka K 3aHATHUIO CEMUHAPCKOTO THIA

[Ipu moxaroroBke M paboTe BO BpeMsl MPOBEACHMs 1a00paTOpHBIX pabOT W 3aHATUH
CEMHHApPCKOT0 THMA CIeAyeT OOpaTHUTh BHMMAHUE Ha CIEIYIOIIME MOMEHTBI: Ha IpOLecc
NPEeIBApPUTEIHHON MOJIrOTOBKH, Ha paboOTy BO BpeMs 3aHATHSA, O00pabOTKy IOIYy4EeHHBIX
PE3yJIbTaTOB, UCIPABIICHNE MOJYYEHHbBIX 3aMEUYaHUM.



[IpenBapuTenbHas MOATOTOBKA K Y4eOHOMY 3aHATHIO CEMUHAPCKOTO TUIIA 3aKIF0YAETCS
B U3YYEHHH TEOPETUUYECKOT0 MaTepuaia B OTBEJACHHOE JIJISl CAMOCTOSITEIbHON pabOThl BpeMsl,
O3HAKOMJICHHE C MHCTPYKTUBHBIMHU MaTepuajaMH C IEJNbI0 OCO3HAHUsS 3ajad JabopaTopHOu
pabOTBHI/MPAaKTUUECKOTO 3aHATHSI, TEXHUKM O€30MacHOCTH Mnpu paboTe ¢ mnpudopamu,
BELIECTBAMU.

PabGotra BO Bpemsi mpoBeaeHUS Yy4eOHOTO 3aHATHS CEMHHAPCKOIO THIA BKJIIOYAECT
HECKOJIbKO MOMEHTOB:

KOHCYJIbTUPOBAHUE CTYJIEHTOB IPENOAABATEISIMH U BCIIOMOTaTEIbHBIM MEPCOHAIOM C
HeNbl0  TPENOCTAaBICHMS  HCUephblBaloIe  uHopmaimuy, HeoOXomuMoON s
CaMOCTOSITENIBHOTO BBITIOJIHEHUS MPEUIOKEHHBIX MPENoAaBaTesieM 3a/ad, O3HaAKOMIIEHHE C
MpaBUJIAMH TEXHUKU 0€30MacHOCTHU IIpu padboTe B 1abopaTtopuu;

CaMOCTOSITEIbHOE  BBINOJIHEHHE  3aJJaHUM COrJacHO  O0O3HAYeHHOM  y4eOHOH
MPOrpaMMOM TEMAaTHUKHU;

OO0OpaboTka,  00OOIIECHUE MOTYYEHHBIX  PE3yJIbTAaTOB  JiabopaTopHOW  paboThI
MPOBOAUTHCS O0YYAIOUIUMUCS CAMOCTOSITENIbHO WJIM TOJ PYKOBOJCTBOM IIpemnojaBareis (B
3aBUCHUMOCTH OT CTEMEHHU CJIOKHOCTH TOCTaBJIEHHBIX 3amad). B pesymbrare odopmisercs
WHAUBUAYaIbHBINM oTueT. [loAroToBlIeHHAs K clade Ha KOHTPOJb M OIIEHKY paboTa craercs
npenojaBatento. @dopmMa OTYETHOCTH MOXET ObITh NUCBMEHHAs, YCTHAas WIH [BE
OIHOBpPEMEHHO. [JaBHBIM  pe3yJabTaTOM B JaHHOM CIIy4ae CIYXXUT [OJy4eHHE
MOJIOKUTENFHON OIICHKU MO Ka)JA0W J1abopaTopHOW paboTe/MpakTUYECKOMY 3aHSTHIO. JTO
ABJIAETCA HEOOXOAMMBIM YCJIOBHEM IPU MPOBEACHUH PYOEKHOr0 KOHTPOJIA M JAOIMYyCKa K
3auety/nudpepeHnupoBaHHOMY 3aueTy/3k3aMmeny. [Ipu monydeHun HeyJOBIIETBOPHUTEIbHBIX
pe3ysnbTaToB  OOydaromMiicss HMMeeT TMpaBo B  JOMNOJHUTEIBHOE BpeMsl IepecaaTh
MpenojgaBaTento padboTy A0 MPOBEIECHUS TPOMEKYTOYHON aTTECTAIIH.

CamocrosiTenbHas padoTa.

Jlns Gonee yriiyOJIEHHOTO M3YYEHMsI TeMbl 3aJaHMs Al CaMOCTOATEIbHOM paboThI
PEKOMEHIYeTCs BBINOJIHATH MapaielbHO C U3YYEHUEM JaHHOW TeMbl. [Ipu BbIOIHEHUU
3aaHUid 110 BO3MOKHOCTH HWCHOJIB3YWTE HArJSIHOE IIpEACTaBleHUe Marepuaia. boiee
noapoOHass MHPOpPMaIUs O CAMOCTOSITENIbHOM paboTe MpejAcTaBiieHa B paszjenax «YdeOHo-
METOJMYEcKoe O00ecrnedyeHne CaMOCTOSTeNbHOW pabdoThl MO JAUCHUIUIMHE (MOJIYIIIO)»,
«MeTonuueckre ykazaHus K CaMOCTOSITeIbHON paboTe 1Mo TUCIUIUTHHE (MOJIYITIO»).

[ToaroroBka K3ayery.

K 3aueTy HEOOXOIMMO TOTOBUTCS LIE€JICHANPABICHHO, PETYISPHO, CHCTEMAaTHYECKU H C
MEePBBIX JHEH 00y4deHUs Mo JaHHOW aucuurinHe. [IonbITKH OCBOUTH yUeOHYIO AUCHMILIMHY B
NEPHOJ, 3aYETHO-dK3aMEHAIlMOHHOM CECCHUM, KaK TMpaBUJIO, MPUHOCIT HE CIMILIKOM
YAOBJIETBOPUTEIIbHBIC PE3YIIHTATHL.

[Tpu moaroToBKe K 3K3aMeHy MO TEOPETUYECKON YacTH BBIJEINUTE B BOIIPOCE INIABHOE,
CyliecTBeHHOE (TIOHATHS, TPU3HAKK, KIacCUDUKAIMK W Tp.), TPUBEAUTE IMPUMEPHI,
WTIOCTPUPYIONINE TEOPETUUECKUE MOJI0KEHUS.

[Tocne mpeanoKeHHBIX YKa3aHUM y OOydaromuxcsl AOHKHO cHOpMHUpPOBATHCS YETKOE
npeacTaBieHne 00 oObeMe U XapakTepe 3HaAHWKA U YMEHHH, KOTOPhIMU Hazlo OyneT OBIaAeTh
MO TUCUUILINHE.



9.UHdopMaAITHOHHO-TEXHOJIOTHYECKOE oDecnevyeHrne 00pa30BaTeJIbHOI0 NMpouecca mno
Y4eOHOM TMCHUILINHE

9.1. Hugpopmauuonnvie mexunonozuu

1. [TepcoHanbHBIE KOMITBIOTEPHI;
2. JlocTym K MIHTEPHET;
3. [IpoexTop.

0eMOHCMpPayuoHHbvle - TIO3BOJIAIOT BU3YAIH3UPOBATh N3y4aeMble 0OBEKThI, 00eCIIeUnBaOT
HATJISTHOE TPEICTaBIICHHE NH()OPMAIIHH;

mpenuHeo6vle - TIPEAHA3HAYCHBI JUIS OTPaOOTKHA pa3HOTO poJa YMEHHW W HAaBBIKOB,
MOBTOPEHUS M 3aKPEIUICHHSI IIPOMICHHOTO MaTepHaa;

ouazHocmupylowue u mecmupyrowue - OICHUBAIOT 3HAHMS, YMCHUS, HABBIKK yUYaIIUXCS,
YPOBCHb OOYYCHHOCTH, WHTCIUICKTYAIBHOTO Pa3BUTHSA, CHOPMHUPOBAHHOCTH JIMYHOCTHBIX
KauyeCTB;

KOHMpOAUpylowue - aBTOMaTH3UPYIOT TPOIIECCH KOHTPOJIS (CAMOKOHTPOJISI) PEe3yJIbTaTOB
00yJeHus;

9.2. Ilpozpammmnoe obecneuenue

1. xommyHuxamueHble - 00ECTICUUBAIOT BO3MOXKHOCTh JOCTYyIA K JIF000H MH(OpMAIU B
JOKAbHBIX M TJO00AJBbHBIX CETAX, OOCCHCUMBAIOT YAAJICHHOC WHTEPAKTHBHOE
B3aHMO/JICHCTBIE CYOBEKTOB YyueOHOI0 Mmporiecca;

2. oghucHvle - TpEAHA3HAYCHBI JJIsl CO3JAHMS, XPaHCHHs, MepeJadyd U o0paboTKu
uH(pOpMaIK 00IIeT0 Ha3HAYCHNUs, BEJACHUS 1€l (TEeKCTOBBIE PEIaKTOPBI, IEKTPOHHBIE
TaOJIHIIBI, IPOTPAMMBI PA3JIMYHOTO CTPYKTYPUPOBAHHOTO MPECTABICHUS HH()OpMAIIHH,
rpapuuecKie peaaKToOpbl, KOMIBIOTEpHbIE KoMMyHHKaimu) - MicrosoftOffice (Word,
Excel);

9.3. Hugpopmauuonnvie cnpagounvie cucmemol

1. uHdOpPMALIMOHHO-TIOUCKOBBIE - OO0ECHeurBalOT IMpejAcTaBlieHne HHPoOpMauu U
OCYIIECTBJIICHHE OINepauuid MO TOUCKY U CHCTeMaTh3aluu HHQOpMalUu MpU
WCIIOJIb30BAHUM PA3JIMYHBIX CHUCTEM IMOMCKa M 00pabOTKH MaHHBIX (MH(POPMAIMOHHO-
MOMCKOBBIE CUCTEMBI, YueOHbIe 0a3bl JAHHBIX U 3HAHUH, HH(OPMALIMOHHO-CIIPABOYHbIE
nporpaMmmMmHsble cpeacTBa) - Koncynbrant [lmtoc



10. MarepuaJbHO-TeXHHYECKOE o0ecredyeHue 00pa3oBaTeJIbHOI0 MPoLecca 1no y4eoOHou
AUCHMILINHE

JUis u3ydeHus ydyeOHOM AUCHUIUIMHBI«MHUKPOOMOJIOrHs» B paMKaxX peaau3aluu
OCHOBHOH NpodeccrnoHanbHOW 00pa30BaTeNbHON MPOrpaMMBbl IO HAMPABICHHUIO MOATOTOBKU
19.03.02 «IIpoayKTsl MUTaHUS U3 PACTUTEIBLHOTO CHIPbA»UCIONIb3YIOTCS:

VYyebHast ayauTopus Ui 3aHATUH JIEKHMOHHOTO THMNA U J1a0OpaTOPHBIX 3aHSATHM
OCHAILIEHA CHEUAIN3UPOBAHHON MeOenbio (CTOJ JUIsl IpernoAaBaTelis, MapThl, CTYJNbs, 10CKA
JUIS  HAllMCaHUS MEJIOM); TEXHUYECKMMHU CpelICcTBaMU OOydeHHs (BHUICONPOEKLIMOHHOE
o0opyoBaHHE, CpEICTBA 3BYKOBOCHPOM3BEICHMs, HSKpaH M HMEIOLIUE BBIXOJ B CEThb
WHuTepHeT), a Takke JEMOHCTPALMOHHBIMU IMEYaTHHIMU MOCOOUSMH, JAEMOHCTPALMOHHBIMHU
Marepuaigamu, Buneodmibmamu DVD.

[Tomemenus  ans  caMOCTOSITENIBHOM ~— paboThl  OOy4aloOHIMXCS ~ OCHAILEHBI
CHEIMAIU3UPOBAHHON MeOenplo (MapThl, CTYJbS) TEXHUYECKUMHU CpPEICTBAaMHU OO0y4yeHUs
(mepcoHanbHblE KOMITBIOTEPHI C JOCTYIIOM B CEThb MHTEpPHET M OOecledyeHueM J0CTyIa B
ANIEKTPOHHO-UH(POPMAITMOHHYIO CPEly YHUBEPCUTETA, IPOrPAMMHBIM 00ECTICUCHHUEM ).

11. O0pa3oBaTe/ibHbIE TEXHOJIOTUH

[Tpu peanuzanuu yueOHOM nucHUIITNHBI « MUKPOOHOIOTUSI»TTPUMEHSIOTCS Pa3Iu4HbIe
o0pa3oBaTeNIbHbIE TEXHOJIOTHH, B TOM YHCJIE TEXHOJIOTHH 3JIEKTPOHHOTO O0Y4EHHUS.

1. Tpaouyuonnvie o0b6pazosamenvhvie MexXHOIOSUUOPUCHTUPYIOTCS HAOPTAHU3AIUIO
00pa30BaTENBHOTO TpoIlecca, NPEANOaralonlyl0 MPsAMYI0 TPaHCISAIUIO 3HAHUH  OT
MperoiaBaTes K CTyIeHTY (IPEUMYILECTBEHHO Ha OCHOBE O0BSACHUTEIbHO-UIUTIOCTPATUBHBIX
METOAOB OOydeHHs). YdueOHas NeSITeNbHOCTh CTYJEHTa HOCUT B TaKUX YCJOBHUSX, Kak
MIPABHIIO, PETIPOIYKTHBHBIN XapaKTep.

IIpumepvl popm yuebHbIX 3aHAMULL C UCHONB30BAHUEM MPAOUYUOHHBIX MEXHOTIOSULL:

Wudopmarnmionnas  JeKuss —  TOCIEIOBAaTEeIbHOE  HM3JIOKEHHWE  Marephaga B
JTUCLUUIUTMHAPHON JIOTHKE, OCYILECTBIISIEMOE MPEUMYIIECTBEHHO BEpOaJbHBIMU CpEACTBAMU
(MOHOJIOT TIpenoaaBaTes).

CemuHap — sBpuCTHUECKasi Oecela MpemnojaBaTeliss U CTYACHTOB, 00CYKICHHE 3apaHee
MOJITOTOBJICHHBIX COOOILIEHHH, MMPOEKTOB M0 Ka)KOMY BONPOCY IUIAHA 3aHATHS C €IUHBIM IS
BCEX MEepEeYHEM PEKOMEH1yeMOW 00s13aTeIbHON U AOMOJHUTEILHON TUTEPATYPHI.

[IpakTHueckoe 3aHATHE — 3aHATHE, MOCBSIICHHOE OCBOCHUIO KOHKPETHBIX YMEHHWH H
HaBBIKOB T10 MPEIJI0KECHHOMY aITOPUTMY.

JlabopaTopnas paboTa — opranuzaius yaeOHOU pabOTHI C peabHBIMU MaTEPUATBLHBIMHU U
UHPOPMAIIMOHHBIMUA OO0BEKTaMH, JKCIEPUMEHTalbHAs padoTa C aHAJOTOBBIMHU MOJEISIMU
peanbHBIX 00BEKTOB.

2. Texuonoeuu npobremmozo 0OyuyeHus — OpraHu3alus o0pa30BaTEIBLHOIO TMpolecca,
KOTOpast MPEeAIoiIaraeT MOCTAHOBKY MPOOJIIEMHBIX BOTIPOCOB, CO3/IaHNE YUEOHBIX MPOOIEMHBIX
CUTYAIWH JUI CTUMYJTMPOBAHIE aKTUBHOM IMO3HABATEIBHON ESATEIILHOCTU CTYACHTOB.

Ilpumepvl  hopm yuebHbIX 3aHAMUL C UCHONL30GAHUEM MEXHOLO2U NPOOIEMHO20
00yueHus:



[IpoGnemuHast Jexkiuss — U3JIOKEHHE MaTepuana, MpeAroaralomnee MOCTaHOBKY
NpOOJIEMHBIX M JIUCKYCCHOHHBIX BOIPOCOB, OCBELIEHUE PA3NMYHBIX HAYYHBIX I[OJIXOJOB,
aBTOPCKHE KOMMEHTApHUH, CBA3AHHBIE C PA3IMYHBIMU MOJEISIMUA MHTEPIIPETALUNA U3y4aeMOro
MaTepHana.

Jlexuust «BaBOoeM» (OMHapHash JEKIHs) — HW3JIOXKEHHWEe wmaTtepuasia B (opme
JUAJIOTMYECKOro OOIIeHUsT JIBYX MpernojaBareieil (Hampumep, PEKOHCTPYKLHS Juaiora
MpEACTaBUTENEHN Pa3INYHBIX HAYYHBIX IIKOJI, KY4YEHOI0» U «IIPAKTUKa» U T.IL.).

[IpakTuyeckoe 3aHaTHE B (QopMe MpakTUKyMa — OpraHu3aius ydyeOHOHl paboThl,
HaIpaBJICHHAs Ha pEIIeHHEe KOMIUIEKCHOW ydeOHO-TI03HaBaTeNIbHON 3a/laduM, TpeOyromen OT
CTyJI€HTa IPUMEHEHUS KaK HayYHO-TEOPETHUECKUX 3HaHUM, TaK U MPAKTUYECKUX HABBIKOB.

3. Texnonocuu npoekmHoz2o 00yyeHus — opraHuzanus oOpa3zoBaTeIBLHOrO Mpolecca B
COOTBETCTBUU C AJTOPUTMOM IMO3TAHOTO PELIEHUs MPOOJIEMHON 3aJaud WU BBIIOJHEHUS
yueOHOoro 3amanus. IIpoekr mpenmonaraeT COBMECTHYIO  y4eOHO-IIO3HABATEIbHYIO
JeSITEIIbHOCTh TPYMIBI CTYIEHTOB, HAIIPABICHHYIO HA BBHIPAOOTKY KOHIICTIINH, YCTAaHOBIICHUE
uene u 3amad, (HOPMYIHPOBKY OKUIAEMBIX pE3YyJIbTaTOB, ONPEIECICHHE MPHUHIMUIIOB U
METOJIMK PEIIeHHUs] MOCTAaBICHHBIX 3a/1ay, TUIAaHUPOBAHUE XO0J1a pabOoThlI, MMOUCK JOCTYIMHBIX U
ONTUMAJILHBIX PECYPCOB, MOATANTHYIO PEAM3AIMIO TUIaHa Pa0OThI, MPE3CHTALNIO PE3YIHTATOB
paboThL, UX OCMBICIIEHUE U pe]IIEKCHIO.

OcHogHnble munvl NPOeKmos:

HccnenoBaresibCKUil MPOEKT — CTPyKTypa npubmmkeHa K ¢opMaTy HAy4YHOTO
UCClIeIOBaHusl (J0KA3aTeIbCTBO AKTYyaJIbHOCTH TEMBI, OIpeAeSieHne HaydyHOW NpoOIeMbl,
npenMera M 00beKTa MCCIEAOBaHUA, IeJield W 3a7ad, METOJOB, MCTOYHUKOB, BBIJIBI)KCHUE
TUIOTE3bl, 0000LIEHNE Pe3yIbTaTOB, BEIBO/IbI, 0003HAUEHHE HOBBIX MTPOOIEM).

TBopueckuil MpoeKT, KaKk MpaBUJIO, HE UMEET JIETAIbHO MPOpPaObOTaHHOW CTPYKTYpHI;
yueOHO-TIO3HaBaTEIbHAS JESITEIbHOCTh CTYACHTOB OCYIIECTBISIETCS B PaMKax pPaMOYHOIO
3a/laHus, TOMYMHSSACH JIOTMKE M MHTEpecaM Y4YacTHUKOB IIPOEKTa, KaHPY KOHEYHOIO
pesynbrara (razera, GUIbM, IPa3IHUK H T.I1.).

NudopmaunoHHblii NpPoeKT — yueOHO-TO3HABaTeNbHASI JEATEIBHOCTh C  SIPKO
BBIPAKEHHON 3BPUCTUYECKON HANpPABJICHHOCTHIO (MOHMCK, OTOOp U CcuCTeMaTH3alus
uH(pOPMAIINK O KAKOM-TO 0OBEKTE, 03HAKOMJIEHHUE YYACTHUKOB MPOEKTa ¢ ATOM nH(popmaliuei,
ee aHanu3 U 000011eH e U1 IPe3eHTaluu 00Jiee UPOKON ayIUTOPHH).

4. UnmepakmugHble mexHoso2uy — OpraHu3aius o0pa3oBaTesIbHOTO Mpolecca, KoTopas
MIPENIONAraeT aKTUBHOE U HEJIMHEWHOE B3aMMOJEWCTBHE BCEX YYACTHUKOB, JOCTHKEHUE Ha
ATOW OCHOBE JHMYHOCTHO 3HAYMMOIO JJIsi HUX oOpa3zoBaTelbHOro pesyibTaTa. Hapsamy co
CHEIUAIIMU3UPOBAHHBIMU  TEXHOJIOTMSIMM ~ TakOro  poja MNPUHIUI  MHTEPAKTUBHOCTH
NPOCIIEKHUBACTCA B OOJNBIIMHCTBE  COBPEMEHHBIX  00pa30BaTENbHBIX  TEXHOJOTHIA.
NHTepakTUBHOCTh  MOJApa3yMeBaeT  CYObEKT-  CyOBEKTHbIE  OTHOILIEHUS B  XOJe
0o0pa30oBaTeNbHOTO TMpollecca W, Kak CJIeACTBUE, (HOPMUPOBAHHWE CaMOpPa3BHBAIOMICHCS
MH(OPMALIMOHHO-PECYPCHOI Cpe/Ibl.

Ilpumepvr  ¢opm  yuebmvix 3aHAmMUL € UCHONB30BAHUEM  CNEYUATUSUPOBAHHBIX
UHMEPAKMUBHBIX MEXHON0UU.

Jlexuusi «oOpaTHOU CBSI3W» — JIEKUUSA—TPOBOKALMS (M3JI0KEHHE MaTepualia ¢ 3apaHee
3aIlIAaHUPOBAHHBIMU OLIMOKAMM ), JIEKIUsI-Oeceaa, TeKIUs-AUCKYCCHUSL.



CemuHap-IUCKyCCUsl — KOJUIEKTMBHOE OOCYXKIEHHME Kakoro-audo CHOPHOIro BOMpOcCa,
po0JIEMBbl, BBISIBIEHHNE MHEHUI B IPYyIIIE.

5. Ungopmayuonno-KoMmyHuKayuorHvle 00pazosamenvhvle MexHoI02uy — OpraHn3anus
0o0pa30BaTENILHOTO  IIPOLECCa, OCHOBAaHHAs HAa INPUMEHEHHH  CHEIUAIU3MPOBAHHBIX
MPOrPaMMHBIX CPEJl U TEXHUUYECKUX CPEACTB padOThI C UHPOpMALUEH.

Ilpumepvr  opm  yuebHvIx  3aHAmMULL € UCHONBL3OBAHUEM  UHGOPMAYUOHHO-
KOMMYHUKAYUOHHBIX MEXHOJIO2UN.

Jlekuus-BU3yanu3anus — H3JI0KEHHUE COJIEepkKaHUsS CONPOBOXKAAETCS Ipe3eHTaluen
(1emoHcTpanuel yd4eOHbIX MAaTepHaioB, MIPEJICTABIECHHBIX B Pa3IMUHBIX 3HAKOBBIX CUCTEMaX,
B T.4. WUTIOCTPATUBHBIX, Tpa)UUECKUX, ayAHO- U BUIEOMATEPHAIIOB).

[IpakTuueckoe 3aHsATHE B (OpME NPE3CHTAUUH — MPEACTABICHUE pPe3yJIbTaTOB
MIPOEKTHOM WJIM MCCIIEOBATENbCKON AESITENBHOCTH C UCIOJIb30BAHUEM CIEUAIN3UPOBAHHBIX
MPOrPaMMHBIX CpeZ.

OcBoeHne y4eOHOW AMCHUMIUIMHBI — MpPeAyCMaTpUBAeT HCIOJb30BaHUE B y4eOHOM
IpoLecce aKTHBHBIX W WHTEPAKTUBHBIX (OpPM MpOBEACHUS Y4YEOHBIX 3aHATUA B (opme

71ab0paTOpPHOTro NMPAKTUKyMa B COYETAHUH C BHEAYAUTOPHON paboTOil ¢ 1enbio popMUpoBaHUS
Y pa3BUTHUS TPO(HECCUOHATBHBIX HABBIKOB 00YUYAIOIUXCSL.

[Ipu ocBoeHMHM Y4YEOHOM TUCHUILIMHBI MPEIYCMOTPEHO MPUMEHEHHE 3JICKTPOHHOTO
o0yJeHUSI.

VYyeOHble Yachl AUCHMIUIMHBI MPEIyCMATPUBAIOT KIACCHUECKYI0 KOHTAKTHYIO PaboTy
mpenojaBaTess ¢ OOydJarouuMcs B ayJUTOPHUM W KOHTAaKTHYIO pPaboOTy MOCPEACTBOM
ANEKTPOHHOU HH(POPMAIIMOHHO-00pa30BATEILHON Cpelbl B CHUHXPOHHOM U ACHHXPOHHOM
pexuMe (BHE ayIuTOpUM) TIOCPEACTBOM TIPUMEHEHHS BO3MOKHOCTEH KOMIBIOTEPHBIX
TEXHOJIOTUN (BJIEKTpOHHAs TIOYTa, DJIEKTPOHHBIM Y4YEeOHHK, TECTUpOBaHHE, BeOUHAp,
BHJICO(HIIBM, TTpE3eHTAIUs, GOPYM H JIp.).

B pamkax yueOHON IUCHUIIIMHBI TPETYCMOTPEHBI BCTPEYH C PYKOBOJAMTEISIMH U

Da6OTHI/IKaMI/I opraHmauHﬁ, ACATCIIBHOCTh  KOTOPBLIX CBA3aHAa C  HAIIPABJICHHOCTBLIO

(mpodunem) peasinzyeMoit OCHOBHOM MpodecCHOHAIBHON 00pa30BaTEIbHON POTPaMMBI.



12. JIncT perucTpanum u3MeHeHHUit

PexBu3uThI JlaTa
No CopnepxaHue U3MEHEHHS JTIOKYMEHTa BBEJICHUS
n/m 00 YTBEpX/ICHUU | U3MEHECHHS
WM3MEHEHUS
VYTBepk/eHa U BBEACHA B JICHiCTBHE pemieHHeM Kadeapbl
«Xumusi u Ouonorus» Ha oOcHOBaHUU DenepanbHOrO
[Iporokon 3acenanus
rOCyJapCTBEHHOTO 00pa30BaTEIILHOTO CTAHAAPTA BBICILIETO
1 oOpazoBanusi 1o HampapiaeHuto moarotToBku 19.03.02 Kaqﬁ:ﬁpm
" | «IIpoyKThl MUTaHUS U3 PACTUTEIBHOTO CHIPHS» (YPOBEHb 29 B
0akaJjiaBpuaTa),yTBEP>KICHHOTO MpUKa3oM MUHUCTEpPCTBA ot «201»72;122:“1

oOpa3oBanuss u Hayku Poccuiickoit @Denepammu ot 12
mapta 2015 r. Ne 211.




