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1. lean u 3agaun AUCHUATIHMHBI
1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

YK-6 CrnocobeH ompenemnsiTh U peain30BbIBaTh MPUOPUTETHI COOCTBEHHOMN NESATEIBHOCTH W CIOCOOBI €
COBEpIICHCTBOBAHUS HA OCHOBE CAMOOIICHKH M 00pa30BaHUs B TEUCHHE BCEH KU3HU

1.2 Tumbl 3amad mpodecCHOHATBHOW JEATETLHOCTH, K KOTOPBIM TOTOBATCS OOydYaroluecs B paMKax

OCBOCHMHA NJUCLHMITIIIMHBI:

- OpPraHU3aLMOHHO-YIIPABICHYECKUN

- TBOp‘IeCKO-I/ICHOJ'IHI/ITGJ'IBCKI/Iﬁ

1.3 JIucuurniauHa OpHEHTHPOBAaHA HA MOATOTOBKY OOydYaromuxcs K MpodeCCHOHAIBLHON JesSTEIhHOCTH B
chepax: 01 Ob6pazoBanue u Hayka (B cdepax mpodeccHoHaTBHOTO U JOMOTHUTEIBHOTO 00pazoBanus), 04
Kynbrypa, nckycctBo (B cdepax: CHEeHHUYECKHX UCKYCCTB; KHHOUCKYCCTBA, TBOPYECKON S TEILHOCTH)

1.4 B pesynbrare 0CBOCHHSI TUCIUILUIUHBI Y 00YYaromIMuXCsl TOJKHBI ObITH CHOPMUPOBAHBI:

O0001IeHHBIC TPYIOBBIE
(hyHKUMY / TPYAOBBIC
(GyHKUMY / TPYyZOBBIC T
npohecCHOHATLHBIC
JeUcTBUs (IPU HATUYUU
npodcranaapra)

Kox u HauMeHoBanue
komreteHIm OI'OC BO,
HeOOXOaUMOM I
(hopMHUPOBAHUS TPYOBOTO
WM podecCHOHATBHOTO
JeHCTBHS

I/IH,I[I/IKaTopLI JOCTHIXXCHUSA KOMHGTGHHI/If/’I

VK-6 Criocoben
OTIPEICIISITh
peann30BEIBaTh
MIPUOPUTETHI COOCTBEHHOM
JIESITEILHOCTH M CITOCOOBI
€€ COBEPIIICHCTBOBAHUS Ha
OCHOBE CaMOOILIEHKH 1
00pa3zoBaHUs B TCUCHUE
BCEH KH3HU

[IpoekTupyeT TPaeKTOPUIO CBOEro MPOQheCCHOHATHLHOIO
pocTa ¥ JIMYHOCTHOTO PAa3BUTHUS, PACHIMPSAET CBOM
npodeccroHaIbHBIH KPYro3op: proOpeTacT n
HCIIOJB3yeT Ha IPaKTHKEe O0a30BbIC 3HAHHUS, YMCHHS U
HaBBIKM W3 pa3MMYHBIX cdep mpodeccrnoHaTbHON
JeITEIbHOCTH, B TOM YHCJIE€ 3HaHUsI 00 OCOOEHHOCTH
(PU3HOIOTHYECKUX MIPOLICCCOB B KJIETKaxX
MHKPOOPraHHU3MOB

1.5 CormacoBanue MCKIUCHTUIITIMHAPHBIX CBsI3eH JAWUCIIMIIINH, OGCCHG‘-II/IBEIIOH_II/IX OCBOCHHC KOMHGTGHHHﬁ:

YK-6 CriocoGeH onpenensaTh U PeaTn30BbIBAaTh MPUOPUTETHI COOCTBEHHOM NESITEIbHOCTH
U CIocoObI €e COBEPILEHCTBOBAHMS HA OCHOBE CaMOOLIEHKH M 0Opa3oBaHUSl B TEUEHHUE

BCEU KU3HU

Ne
n/m

HanmenoBanmue
JIMCITUILINH,
OTIPEICIISIIOITIX
MEKTUCIUTUTMHAPHEIE
CBSA3H

dopma oOyyeHus

Ounas
(cemectp)

112(3(4]|5]6

—

AnantuBHag
(husnueckas KyapTypa
B
CaHaTOPHO-KYPOPTHOM
CHCTEME

2 |AnmanTuBHasg
(husnueckas KyapTypa
B CHCTEME
3IPaBOOXPAHCHUS

3 |AnmanTuBHAA
(husnueckas KyapTypa
B CUCTEME
o0Opa3oBaHHS




AHaIuTHYECKOE
YTEeHUE

busnec-niaanupoBanu
e B At HBeCT

Buonorus pa3BUTUA
YCJIOBCKA B HOpMEC U
maToJIOruu

bpennunr

Bsenenue B
3BYKOPEKUCCYPY

Bgenenue B
MPOCKTHYIO
JIeITETLHOCTD

10

Beenenue B
TICUXOJIOTHIO
KPU3UCHBIX
COCTOSIHUH U
OTKJIOHSIOIIETOCS
MTOBEICHHS

11

Buasl, meTons u
TEXHOJIOTUH B
npodaitnmare

12

Boskarckuit
MIPAKTUKYM

13

Boccranosnenue
HUCTOPUH CEMBH T10
OTKPBITHIM
HH(POPMAITHOHHBIM
0a3aM JaHHBIX

14

T'eneTnka yemoBeka

15

T'eononutuka u
IMOJIMTUYECKAS
reorpadus

16

JIBUTaTenbHBIN
peXuM (HHCTPYKTOP
Mo pU3HIECKOM

KYJIBTYpE)

17

JleBanbBaliysi HOPMbI
MICUXUYECKOTO U
JUYIHOCTHOTO
pa3BUTHS: TIPUYUHBI U
MOCIIEAICTBHSA

18

Hemorpaduaeckue u
MUTPAIMOHHBIC
MPOIIECCHI

19

Jlmaraoctuka u
TICHXOJIOTHYECKUE
TEXHOJIOTUH

PO ITAKTHKA
OTKJIOHSIOIIETOCS
TIOBEICHUS

20

JlokymMeHTHpOBaHKE
JIESITENBHOCTH
KaJpOBOM CITY>KOBI

21

JlokymMeHTHpOBaHKE
TPYLOBBIX OTHOLIEHUH




22

3amnuck rojioca u
UHCTPYMEHTOB B
CTYAMH 3BYKO3AMUCH

23

3apyOexxHas
JUTEpaTypa U BHI30BHI
COBPEMEHHOCTH

24

3n0poBbe-PopMUpyIo
IIME TEXHOJIOTHH B
o0Opa3oBarenbHON
cpene

25

I/II‘pOBBIe TCXHOJOTHUH

26

HHCTUTYT ceMbU B
COBPEMEHHOM
olmecTBe

27

MHTepHEeT-aHATUTHKA
— OCHOBa
TIPO/IBIKEHUS
COBPEMEHHOTO
MPEIIPUATHS

28

Kax 1r06uTh pederka:
SMOIMOHAILHBIN
KOMIIOHEHT
POIUTEITHCKOTO
OTHOLICHHS

29

KommyHukanus u
KOMMYHHKATHBHAS
KOMITETEHTHOCTD

30

KommraeHe B cucteme
obecreueHus
0e3011aCHOCTH
OusHeca

31

Kommiexcuas
JKOHOMHYECKast
0e3011aCHOCTh
OusHeca

32

Koutposns 3a
WCTIOJTHEHHEM
PEMOHTOB B
MHOTOKBapTHPHBIX
JIoMax

33

Koyuunr

3¢ (HEeKTUBHOTO
oOmenus. Texuuku
pasBUTHSA
SMOITUOHAITEHOTO
WHTEJIIEKTa

34

KpenutoBanue
(hM3HUECKUX JTUT]

35

Kputnueckuii
WHCTPYMEHTapUi 1
TIPUHSTHUS PELIEHUN U
apryMeHTaIus

36

KynsTuBupopanue
MHUKPOOPTaHHU3MOB

37

Kynerypa u nuaHOCTD

38

KynbrypHbie
MIPAKTHKH H
CcaMOpa3BHUTHE




39

JIuarBHCTHYCCKAS
OKCIICPTHU3a CIIOPHBIX
TCKCTOB

40

JIuteparypa pycckoro
3apyOeKbs

41

JInunoe
TUTAaHUPOBaHUE U
yIpaBJICHHE PaboIrM
BpEMEHEM

42

MeHeKMEHT
Kapbephl: KaK CTaTh
YCIEITHBIM
PYKOBOIHTEIIEM

43

Meronuka
OpraHu3aiuit
MacCCOBBIX
TYpPUCTCKUX
MEpOTPUATHIA:
COpPEBHOBAHMS, CIETHI,
TTOXOJTBI

44

Mertoanka
OpraHu3alui
3KCKypCHUl U
SKCKYPCUOHHBIX

TYypOB

45

Mertoanka
COCTaBIICHUS
POIOCIOBHOM

46

MGTOL[LI HU3yUCHUA
IMOBCCOAHCBHOCTH

47

Mertoasl uzyuyeHus
CeMBH

48

MexaHu3MBI
MPOTEKAHUS
OpTraHUYECKUX
peakimit

49

Mup coBpeMeHHOTO
HCKYCCTBa:
MOCTMOJICPHUCTCKUN
MPOCKT

50

Mogenu 3neKTpOHHON
KOMMEpIINH

51

MonexynapHas
MHKPOOHOJIOTHS U
BHPYCOJIOTHUS

52

MornekynsapHo-0rnoor
WYECKHE OCHOBBI
MOBEJICHUS 1
3aBUCUMOCTEN

53

MotuBanus B
KOYYIHHTE

54

Hainorooonoxenue
OnsHeca

55

Hopms! u ipaBuiia
COBPEMEHHOTO
JTUKETA




56

HopwMsI s1361K0BOTO
OOIIEHUS B yCTIOBUSX
BUPTYaJbHOU CpEIIbI

57

OnepaTtuBHast
MICUXOIMarHOCTUKA
JMYHOCTH

58

OpranuzanmoHHO-IIpa
BOBBIC OCHOBBI
JESATEIbHOCTH
HEKOMMEPYECKHUX
OpraHu3alui

59

Opranunzanus paboTsl
C IETbMU

60

Opraam3aius paboTs
¢ ceMbei

61

Opranunzanus paboTsl
CIIOPTUBHOT'O CYJbH
10 U30paHHOMY BHIY
criopTa

62

Opranuzanus
pa3BUBarOILEH
MPEIMETHO-TIPOCTPaH
CTBEHHOU CpeIbl

63

OCHOBHBIE IPHEMBI
3¢ hekTuBHOM paboTHI
¢ uH(opmanuei

64

OCHOBEI
apryMeHTaIuu

65

OCHOBEI OUPKEBOTO
nena

66

OCHOBEI
BHAEO0IOTHHTa

67

OCHOBBI BU3yaJIbHOM
TICUXOIUArHOCTUKHU U
npodaitnmara

68

OCHOBEI IEIOBOH
KOMMYHHKAIMH Ha
HHOCTPAHHOM SI3BIKE

69

OcHOBEI
KOH(IIUKTOIOT I

70

OcHOBEI
KOTIMpalTHHTa

71

OCHOBHI KOyYHHTa

72

OCHOBEI JIOTUKHA

73

OCHOBBI JIOTOIIETUU

74

OCHOBBI OpTaHU3aNAN
PpaboThI C MOJIOICKBIO

|+ +

75

OCHOBEHI PAaBHIILHOTO
MUTaHUS

76

OCHOBEI
MIPEIOCTABICHUS
KUTHITHO-KOMMYHAJTh
HBIX YCIyT
HACeJIEHHUIO

77

OCHOBBI peKJIaMBbl

78

OCHOBEHI pEeKpEaIOTHH




79

OcHOBEI
COBpPEMEHHBIX
METOI0B (HPU3NIECKOTO
aHaJn3a BeIeCTBa

80

OcHoBBI cyneOHON
JIMHTBUCTUYECKOM
IKCTICPTH3BI

81

OCHOBHI yIipaBiIeHUS
JIOKyMEHTAaIuen

82

OCHOBHI yIIpaBICHUS
MIEPCOHAIOM

&3

OcHOBBI (HU3NOTOTUN
Y TUTUEHBI IeTel

84

OCHOBEI
3¢ (HEeKTUBHOTO
MEHEPKMEHTa

85

Ilenarornyeckuii
aAPTUCTH3M

86

Ilegarornueckuii
IU3aliH TeXHOIOT Ui
o0yueHus

87

ITuceMeHHbIN
MepPeBO JOKYMEHTOB
(hM3HUECKUX JTUT]

88

ITucpMeHHbIN
MepeBOJ JOKYMEHTOB
FOPUIUYECKUX JIUII

&9

TToBenenue B
MyOJIMYHBIX MECTax

90

TloBenenue
MOTpeOUTENCH 1
KOMMYHHKaTHBHAS
TTOJTUTHKA

91

IloBcenHEeBHEBIE
PasroBOPEI

92

[To3nanue ceds uepe3
MPaKTHYECKYTO
TICUXOJIOTHIO

93

[To3nanue ceds uepe3
TICUXOIHATHOCTHKY

94

TTonsTne
TICUXOJIOTHYECKOM
TPaBMEI B
COBpPEMEHHO
MICUXOJI0THH

95

ITocTTpaBMarnueckoe
JUYIHOCTHOE
pa3BUTHE: TIPUTOBOP
WA TOYKA
JUYHOCTHOTO pOCTa

96

IIpakTuky™m 1o
UTPOBBIM
TEXHOJIOT UM




97

[IpakTiky™m no
OpraHu3alyu
JIOTOTIEANYECKOM
pabotsl B
JOLIKOJIEHOM
00pa3oBaTeIbHOM
YUpEKACHUH

98

IIpobnema cmbIcTa
JKU3HH U [IEHHOCTH B
dbunocodpuun

99

IIporpammupoBanue
Ha s361Ke Python.
bazoBblii kypc

100

IIporpammupoBanue
Ha s361ke Python.
IIpoaBuHyTHI KypC

101

IIporpammupoBanue
Ha s3b1Ke Python.
Pazpabotka
BEO-TIPHIIOKEHUH C
WCIIOJIb30BAHUEM
Flask

102

IIpoexTHbIi ceMuHap

103

Ilcuxuka u Mo3T

104

TIcuxomorus
Onaromony4us, Uim
TICUXOJIOTHS
CYACTIUBOTO
yeoBeKa

105

TIcuxomorus
JIEBUAHTHOH
JIMYHOCTH

106

Ilcuxomorus JACTCTBa

107

Tlcuxonorus urpet

108

TTcuxonorus
KpEaTUBHOCTHU

109

Tlcuxonorns
KPUTHYIECKOTO
MBIIIIEHUS

110

Tlcuxonorns
MOJIOIOCTH U
3pENIOCTH

111

IIcuxomorus
MTOJIPOCTKOBOTO M
FOHOIIIECKOT'O
BO3pacra

112

Ilcuxonorusa paHHero
BO3pacTa

113

TTcuxonorus
TBOPUYECKOTO
CaMOpa3BUTHS

114

TTcuxonorus
YIpaBICHUS
MIEPCOHAIOM

10



115

[cuxoduznonoruyeck
1€ OCHOBBI TTOBEACHUS
Y KOTHUTHBHBIX
(hyHKIHI

116

[Ty6nuyunas cmyx0a B
cucTeMe
rOCYIapCTBEHHOTO H
MYHHUIHIAIBHOTO
yIpaBIICHUS

117

PazButue nuaepckoro
MOTEHIINAIA
PYKOBOAMTEIS

118

PomocnoBHO-O0norpad
MYECKOE KpaeBeAeHUE

119

Pycckas
nUcaTebCKast
kputnka XIX-XXI
BEKOB

120

CaMOMEHEIKMEHT:
METOIUKH U
TEXHOJIOTUH

121

CamopasBuTHue u
aKTepcKoe
MacTepCcTBO

122

CseneHue u
MaCTEPHUHT B CTYIUH
3BYKO3AIHUCH

123

CoBpeMeHHAass XUMUS
U OKpY’Kalolas cpenia

124

CoBpeMeHHbIE
HHCTPYMEHTBI JINYHOM
3¢ (HeKTUBHOCTH

125

CoBpeMeHHbIE
MapKEeTUHTOBBIC
TEXHOJIOTUU

126

CoBpeMeHHbIE
METO/IBI XUMHUYECKOTO
aHaJm3a B
KPUMUHAIIMCTUKE

127

CoBpeMeHHbIE
MOJICKYJISIPHO-0HOI0T
WYECKUE U
MUKPOOUOJIOTHICCKIE
METO/BI B
KPUMUHAIIMCTUKE

128

CoBpeMeHHbIE
TIOIXOJTBI K
MEPCOHANTBHOMY
MEHEPKMEHTY

129

CoBpeMeHHbIE
JKOJIOTUYECKHE
MPOOIEMBI

130

CounaabHbIE CETH KaK
KOMMYHHKAIIHOHHBIC
KaHaJIbI

11



131

Cranpaptusaius 1
yIpaBlicHUE
KauyeCTBOM B
PECTOPaHHOM U
TOCTHUHUYHOM
ouzHece

132

Crapran
«Art-pazBuTHe»,
MIPUMEHEHNE METOIOB
apT-TepareBTUYECKOU
paboThI B COITMATTEHOM
MIPOEKTE

133

Crapram uepe3
COLMAJIbHBIE IPOEKTHI
B HEKOMMEPUYECKOI
OpraHHU3aIuu

134

CTapTar[: HJCA C HYJIA

135

Crapram: oT uaeu K
MVP

136

Craprar: npakTHKa
CO3IaHUS
COOCTBEHHOTO
OusHeca

137

Crpareruu u mpaBuiia
0€e3011aCHOrO
WHBECTUPOBAHHS Ha
(hMHAHCOBBIX PHIHKAX

138

Crpareruueckuit
MapKETUHT

139

CrpaxoBaHue
JMYHOCTH

140

Crpecc-MEeHEKMEHT
u 3 dexTHBHOE
B3aMMOZCHCTBHE

141

TekcT u 1uckypc B
Hurepuere

142

TeopeTuko-MeToan4e
CKH€ OCHOBBI
BOXKATCKOMN
JIESTeTbHOCTH

143

Teopus u mpakTUKa
CyJieHicTBa 0 BUJaM
BOCK «I'TO»

144

Teopus u mpakTUKa
CyJielicTBa 10
n30paHHOMY BHITY
cropTa

145

Texnomorun
BOXKaTCKOI
JESTENLHOCTH

146

TexHosoruu AeI0BOTO
o01eHus

147

Texnonoruu
KOPPEKIMH PEYEBBIX
HapyIllIeHu! y aertei
JIOLIKOJIBHOTO
BO3pacTa

12



148

Texnonoruu
Menualuy B
pa3peieHuu
KOH(IMKTHBIX
CUTyanui

149

TexHONMOTHM Pa3BUTHUS
BBICIIHX
MICUXUYECKUX
(hyHKIHI

150

Texnomoruu
pedeKCHBHO-TBOpUEC
KOTO CaMOpa3BUTHS

151

TexHoorus u
OpraHu3alus
TOCTUHUYHO-PECTOpPaH
HOT'O KOMILJIEKCa

152

Texmonorus u
OpraHHU3aIus
KOMMEPYECKOU
JIeSITENHHOCTH
TOPTOBOTO
MPEIIPUSATUS

153

TpeHuHr
«Maitaa-putHec»

154

VYnpasneHue B
conuanbHOU cepe

155

YnpasneHue
00I1IECTBEHHBIMU
OTHOIIECHUSAMUA

156

Yrpapistonuii
pECTOpaHOM: Kapbepa,
passutHe u soft-skills

157

dopmupoBaHue
ACCOpPTHMEHTAa U
yIpaBJeHHe
TOBApHBIMHU 3allacaMu

158

DyHKIMOHATbHAS
COCTAaBJIAIONIAs
3¢ HEeKTUBHOTO
MEHEHKMEHTA

159

Hudposas kyasrypa

160

Hudposoit MapKkeTHHT
u SEO

161

DKOIOTHus aTMOC(EPhI

162

Oxosnorus
ruznpochepsl

163

DKOHOMHKO-TTPABOBBIC
aCIeKTHI CO3JaHus U
pa3BUTHUS
COOCTBEHHOTO
OuzHeca

164

DKCHepTr3a u OIleHKa
KauecTBa TOBApOB

165

ONEeKTPOHHBIN
Ou3Hec. DIeKTpOHHAS
KOMMEPITHS

13



166 | 9ueproaddexTuBHOCT +
b H
3HEprocOepeKeHIE B
KWITHITHOU cdepe

167 | OTHOKYIBTYpHBIE +
pETHOHBI MUpa

168 | SI3b1K KaK OOBEKT +
CyAcOHOM IKCTIEPTHU3HI

169 | SI3pIKOBag TUYHOCTD B +
BUPTYaJIbHOM
MPOCTPAHCTBE

2. Mecto nucuuiuiaabl B cTpykrype OIl cnenuaaurera:

JucrummHa «O01mas Gu3noaorus MEKPOOPTaHU3MOBY OTHOCUTCS K 00s13aTeIbHON YacTH y4eOHOTOo TIaHa
OII no nanpasnenuto noarotoBku 52.05.01 - AKTepckoe UCKYyCCTBO.

JucuummHa «O0miast pru3nonoruss MUKpOOPraHU3MOBY» U3ydaeTcsi B 3 ceMecTpe.

3.00beM u conepxaHue TUCUUILIUHBI
3.1.00peM OUCLUILUINHEL:

Ounas

Bun yueOHOM paboTHI
Y p (Bcero 4yacoB)

O0mast Tpy10éMKOCTb TUCHHUILIHHBI 72
KonrakTHast pabora 32
Jlexmm (JIextmm) 16
[Tpakruueckue (Ilpakt. pad.) 16
CamocrostensHas padota (CP) 40

3auer -

3.2.Conepxanue Kypca:

No Haspanue Bun yueOnoit | dopmbl TekyIero
TEMBI pasnena/TeMbl paboThI, yac. KOHTPOJIS
Jlek |IIpa | CP
L[UH | KT.
pao.
O]l0|O
3 cemecTp

1 HcTopus pa3Butus Pedepar
¢buznonoruu 2 - | 4
MUKPOOPTaHU3MOB

2 [TorpebrOCTH OtyeT mo
MHKPOOPraHW3MOBB| 5 | 5 | 4 nabopaTropHOit
MATATETHHBIX pabote
BElIECTBaX

3 Tpancnopt Otuer o
MUTATEeNbHBIX > 12| a nabopaTropHOi
BEIIECTB B KIETKHU pabore
MHUKPOOPTaHU3MOB

4 Tunel uTaHus ) i 4 Pedepar
MHUKPOOPTaHU3MOB




5 Ha3znauenue Otuet no
MeTabonu3ma y nabopaTopHO
MHUKpPOOPTraHU3MOB 214 |6 pabore;

KontponbpHas
pabora

6 DHepreTuuecKui Otuet no
MeTaboII3M 2 1416 nabopaTopHOi
MUKPOOPTIaHU3MOB pabote

7 KonctpykTrBHBIN Otuer o
MeTaboIH3M 2 1416 nabopaTopHOi
MUKPOOPTaHHU3MOB pabore

8 Perymanus KontponpHas
MeTabonusma Ha ) 6 pabota
YpOBHE aKTUBHOCTH i

(bepMeHTOB.

Tema 1. UcTopust pa3BuTus (pU3M0JI0rHM MUKPOOPTraHM3MOB
(YK-6)
Jlexknus.
JlonacTepoBCKU MepHox B  HUCTOPHUM  (U3MOJIOTHM  MHUKpoopranusmoB. Ilpobnemsr  ¢duznonoruu
MuKpoopranuzmoB B Tpynax JlLIlacrepa. Mcropus m3yueHuss oOMeHa BEIIECTB y MHUKPOOPTaHM3MOB.
PazButue mpencraBieHuil o THmax TpoGUM MHKpOOpPraHu3MoB. Vcropusi H3y4deHUS YHUKAJIbHBIX
¢uznonornueckux GyHKIUNH MUKPOOPTaHU3MOB.

IIpakTH4eckoe 3aHATHE.
HE MPETyCMOTPEHO
3anaHus AJ151 CAMOCTOSITEILHOI padoThI.

- MpopabOTKa KOHCIIEKTOB JIEKIIUNA U BOTIPOCOB, BHIHECEHHBIX Ha CAMOCTOSATENbHOE N3yUYE€HNE OCHOBHOM U
JIOTIOJIHUTENBHOM JINTEPATyPHI;

- KOHCIICKTHPOBAaHUE MaTepUAIIOB, paboTa CO CIIPAaBOYHOM JTUTEPaTypPOA;

Tema 2. [TorpeOHOCTH MUKPOOPTraHU3MOB B MUTATEIbHbIX BemecTBax (YK-6)
Jlekumus.

XuMUYecKne BellecTBa KakK MHTarelbHble cyocTpaTbl. (OCHOBHBIE MaKpO- U MHUKPODJIEMEHTHI,
HeoOXoquMble ISl JKU3HENEATENbHOCTH  MHUKpoopranu3moB. dakrtopbl poctra. AykcoTpodsl U
npotoTpodsl.  DepMEHTATUBHOE  OCHAILEHUE MHUKpPOOPTaHM3MOB, OOecleyuBaloiee  yTUIU3ALUI0
MUTATeNbHBIX BellecTB. KoHCTUTYyTHBHBIE M UHAYHUOENbHBIE (EpMEHThI. JK30- U 3HIO0PEPMEHTHI.
OcMmotpodubli W GaroTpoHBIA THUM TNUTAHUS MHUKPOOPTaHU3MOB. DPoTOTpodBl U XeMOTPO(HI.
Adtorpoher u  rereporpodbl. OOmuratHeie W (akKyJIbTaTUBHBIE aBTOTPOQBI, MHUKCOTPO(HBIC
MHUKpoopranu3mbl. Mexanu3mbl  ¢ukcarun  CO2 y MUKPOOPTaHU3MOB. ACCUMWISIUS  JTHOKCH]IA
ymiepoga reTepoTpopHbIMU MHUKpoopranusmMamu. OpraHorpods! u autoTpodsl. McTouHMKE KHCIIOpona
TUTST MHUKPOOPTaHHU3MOB. OO6nuratHbIe a’poObI, MHPOAIPODUIIBI, oOurarHbIe aHa’POOBHI,
(bakyIbTaTUBHBIC aHa’poObl, a’pOTOJIEPAHTHBIE MHUKPOOPTaHu3Mbl.VcTouHNKH azora TUIs
MUKpOOpranu3moB.  Mcrounuku  Bomopoma  ansi MHKpoopraHusmoB. Hcrounuku ¢ocdopa mmis
MHUKpPOOPraHu3MoB. VCTOYHMKHM cepbl g HKpoopraHu3moB. JKene3o Kak  3JI€MEHT IUTaHUS.
[Tornomenue Kelle3a  MUKpOOpPraHM3MaMd B adpoOHBIX U aHA’POOHBIX  YCIIOBHUSX.
Cunepodopbl.OTHOIIEHHE MUKPOOPTaHW3MOB K KOJMYECTBY M KaueCTBY MHTATENbHBIX BELIECTB.
Onurorpodsl 1 KOMUOTPOPBI. [MAPOTUTHKY U TUCCUHOTPOGHI.
IIpakTH4eckoe 3aHATHE.

Jlabopatopuoe 3anstue Ne 1. M3ydeHuwe 3Hau€HHUS OTIEIBHBIX AIEMEHTOB IMMUTAHUS HA POCT
MHKpPOOpranu3MoB (Ha nmpumepe Aspergillus niger)

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
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- MPOpabOTKa KOHCIIEKTOB JICKIMI U BOIIPOCOB, BEIHECEHHBIX Ha CAMOCTOSTEIIbHOE N3yUeHHE OCHOBHOW U
JIOTIOJIHUTENBHOM JINTEPATYPHI;

- KOHCTICKTHPOBAHHE MaTepUaoB, paboTa co CIpaBOYHON TUTEPATYPOK;

Tema 3. TpancnopT NUTATEJBHBIX BellleCTB B KJIEeTKH MUKpooprann3Mos (YK-6)
Jlexknus.

CriocoObl MOCTYIUICHHUS] MUTATENbHBIX BELIECTB B KJIETKM MHKPOOPTaHM3MOB: IMAacCUBHas (TpocTas)
muddysus, obnerueHHas qud@ys3usi, aKTUBHBIN TPAHCTIOPT U MOAM(PHUKALINS TPYIIIIHL.

IIpakTH4eckoe 3aHATHE.

JlabopatopHoe 3ansatue Ne 2. BrIsBIIeHHE OKHUCIUTEIHHO- BOCCTAHOBHUTEIBHBIX (DEPMEHTOB y OaKTepuid.
MeTtoapl u3ydeHHs] MPOAYKIMU FHAPOIUTHUECKUX (PEPMEHTOB Y OaKTepuil.

3aganus AJ151 CAMOCTOSITEJIbHOM PadoThlI.

- MPOpabOTKa KOHCIIEKTOB JICKIIMI U BOIIPOCOB, BEIHECEHHBIX Ha CAMOCTOSATEIIbHOE N3yUeHHE OCHOBHOW U
JIOTIOJIHUTENBHOM JINTEPATYPHI;

- KOHCTICKTHPOBAHHE MaTepUaoB, paboTa co CIpaBOYHON TUTEPATYPOK;

Tema 4. Tunsl nuTanns mukpooprann3mos (YK-6)
Jlexknus.
XemonuToaBroTpous. XeMoauTorereporpopus. XeMoopraHoaBTOTpodus. XeMoopraHoreTepoTpodus.
®otonurtoaBToTpodus. Potonurorereporpodus. doroopranoarorpodus. DoToopraHoreTepoTpOPUs.
VICTOUHUKYM SHEPTUH, JOHOPHI AIEKTPOHOB M HCTOYHHKH YIIIEpoJa, HCIOIb3yeMble MHKpPOOPTaHHU3MaMU
IpU pa3HbIX TUMax mnuraHus. llpeacraBuTenn MHUKPOOPTaHU3MOB, OCYIIECTBIISIONINE Pa3HbIC THIIBI
MUTAHUS.

IIpakTH4eckoe 3aHATHE.
HE MPETyCMOTPEHO
3anaHus AJ151 CAMOCTOSITEILHOI padoThI.

- MpopabOTKa KOHCIIEKTOB JIEKIIUNA U BOTIPOCOB, BHIHECEHHBIX Ha CAMOCTOSATENbHOE N3yUYE€HNE OCHOBHOM U
JIOTIOJIHUTENBHOM JINTEPATyPHI;

- KOHCIICKTHPOBAaHUE MaTepUAIIOB, paboTa CO CIIPAaBOYHOM JTUTEPaTypPOA;

Tema 5. Haznauenue meradoausma y MUKpoopranusmos (YK-6)
Jlekumus.

Bunel v ocHOBHbIE Ha3HaueHUs, O0Ias XapaKTEPUCTHKA, OCOOCHHOCTH METa0OIMUYECKHX peakiui y
MHUKpPOOPraHu3MoB. MHoOroo0Opasue MeTaboIndecKux MmyTeil y MUKpOOpraHU3MOB.

IIpakTnyeckoe 3ansATHE.
JlaGoparopHoe 3ansaTue Ne 3. YTunuzanuss MUKpOOPraHM3MaMy HCTOYHUKOB YIJIEPO/ia M OPraHUYECKUX
a30TCOAEPKAIIUX COCTUHEHNM.

3ananus AJ51 CAMOCTOSITeILHOI padoThI.

- MpopabOTKa KOHCIIEKTOB JIEKIIUN U BOTIPOCOB, BHIHECEHHBIX Ha CAMOCTOSATEIHHOE N3yUYE€HNE OCHOBHOM U
JIOTIOJIHUTENBHOM JINTEPATyPHI;

- KOHCIIEKTHPOBAaHUE MaTepUAIIOB, paboTa CO CIIPAaBOYHOM JTUTEPATypOIi;

Tema 6. JHeprernueckunii MmeTad0u3M MUKpPoopranusMos (YK-6)
Jlekumus.
Hctounuku oHeprum y Mukpoopranu3moB. CrnocoObl cuHTe3a AT® y mukpoopranusmon. [lytu
Kara0oJiM3Ma TEeKCO3 Yy MHUKPOOPTaHU3MOB (IJIMKOJIHU3, MEHTO30(OoChaTHBI OKHCIUTEIbHBIN TyTh, MYTh
OntHepa-JlynopoBa). [lukim TpukapOOHOBBIX  KHCIOT. XapaKTepUCTUKA THUIIOB  DHEPTreTUYECKOTO
MeTabonu3ma.
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KoMIoHEeHTHI AbIXaTeIbHON HENH pa3HbIX MUKPOOPTaHU3MOB. AspobHoe apixanue. Cunres monekyn ATO
B JIBIXaTeJIbHOM 1lenn y OakTepuil u apoxokeid. AHa’poOHOE JbIXaHue. J[OHOPBI W KOHEYHBIE AaKIENTOPHI
ANIEKTPOHOB, HCIIONB3yEeMbIe PAa3HBIMH MHKPOOPTaHM3MaMM NpU aHa’dpoOHOM JbIxaHuu. HutpatHOE
IpIxaHue. buojornyeckue CBOMCTBA, pacHpoOCTpaHEHHE M POJb JCHUTPUPHUUUPYIOMIHUX OakTepuii B
npupozne. CynbdarHoe jabIxaHue. buomorndyeckue  CBOWCTBa, pacnpoCTpaHEHWE U 3HAYCHHUE
cyne(arBoccTanapinuBaomux Oakrepuil. CepHoe npixanue. KapOonarHoe npixanue. buonorndeckue
CBOWCTBa, OKOJOTMA M pOJb B NPHUPOJEC METAHOTCHHBIX OakTepuil. AHa’poOHOE JIbIXaHHE C
UCTIOJIb30BaHUEM JPYTUX HEOpraHmueckux noHoB. dymaparHoe apixaHue. CyKIIMHOTCHHbIE OaKTepUH.

AHa’po0OHOE JBIXaHUE C HCIHOJIB30BAHUEM [PYTUX OPraHUYECKUX AKLENTOPOB AJIEKTPOHOB. bpokeHwue.
CrnuproBoe OpokeHHME: XWMHU3M, BO30yIWTENNM M MpakTHUeckoe wucnoias3oBanue. Dddexr Ilacrepa.
MacnsiHoKHCI0€ OpOXCHHE: XUMH3M, BO30yAUTENN U NPaKTHYECKOEe UCTIOJIb30BaHHE.
AnileTroHOOyTHIIOBOE OpokeHHe. MOIIOUHOKUCIIOE TOMO- U rerepodepMeHTaTuBHOE  OpOXKEHHE.
[TpononoBokucioe Opoxenue. IlyTH CHHTe3a TPOMUOHOBOM KHCIOTHI y TIPOKApHOT. bpokenue
CMeIaHHOTo THUma. byrannumonoBoe Opokenne. COpaxuBaHHE aMHUHOKHCIOT MHUKpPOOpPTaHM3MaMHU.
Peakius Cruknenga. COpaxuBaHUe MYPHUHOBBIX U MUPUMUAMHOBBIX OCHOBAaHMHA MHKPOOPTraHU3MaMHU.
PaznokeHue LEIUTIONO3bI, TEMULEIUIION03, IJIIOKAHOB, TEKTUHOBBIX BEIIECTB, XUTHHA, XUTO3aHa,
JUTHHHA, YIVIEBOAOPOAOB, KCEHOOMOTHKOB. Oxucnenue JUIHUI0B u dochonunumon
MHUKpOOpranuzMamu. Mcroiap30BaHuE MHKPOOPTaHU3MaMM OIHOYIIICPOAHBIX coeauHeHuil. HemomHoe
OKHCJICHHE OPraHMYeCKUX BEIIECTB MHUKpPOOPTraHM3MaMHU.

VYkcycHokuciaoe Opokerue. OKHCICHHE HEOPTaHUYECKHUX COCIMHEHU I XEMOJUTOTPO(PHBIMH
MHUKPOOpPTraHU3MaMH. MeXaHU3Mbl OKHCJICHUS HEOPraHWYEeCKHX BEUICCTB U 3allacaHds SHEPTHH
pasHbIMU TpynmnamMu xeMonutorpodos. [Ipomecc HUTpUUKAIKE U €ro poib B KPYyroBOpoTe a3ora B
MPUPOJIe, OCYIIECTBISIEMBIH HUTPUPHUIHUPYIOMMMU OakTepusiMi. OKHCIICHHE MOJICKYJSPHOTO BOIOpOIA
BOJIOPOJTHBIMH OAKTEPHUAMU, IPUBOIAIIESE K 3amacanuio dHeprun. KapOokcuTpodHbie (OKHCISIONINE OKCHT
yriepona)  Oaktepuu.  JKeme3o- W MapraHenokucistomue OakTepud. bakTepuu, OKHCIAIONIHE
BOCCTAHOBIICHHBIE HEOPTAHUICCKUE COCTUHCHHUS CEPHI.

Hcnonp3oBanne CcoMHEYHOW dSHepruw OakTepussMu. [IUrMEHTBI (POTOCHHTE3UPYIOMUX — OaKTEPHil.
Crpoenue ¢GoToCHHTETHYECKOTO anmapara y Oakrepuil. DOTOCHHTE3 C BbIIEICHUEM U 0€3 BbIICIICHUS
MOJICKYJISIDHOTO ~ KHUCJIOpoJa (OKCHTCHHBIM ¥  AHOKCUTCHHBIH  (POTOCHHTE3). ' enepupoBanue
BOCCTAHOBHUTEJBHBIX AKBUBAJIECHTOB. VICronp30BaHME SHEPIHU CBETA SKCTPEMAJIbHBIMH Tajo0aKkTepUsIMU
(6ecxnopodunbHbil porocuuTes). DortoTpodHBIe OakTepuu. Pacmpocrpanenue GoTorpodHbIX OakTepuit
B MPUPOJIE. IPUTPOOAKTEPHUH.

IIpakTH4eckoe 3aHATHE.
Jlabopatopuoe 3anstue Ne 4. M3ydeHne MOJOYHOKHCIOTO OpokeHus. OmnpeneneHne KoJIndecTBa U
KaueCTBEHHbIE PEaKLUHd Ha MOJIOYHYIO KHUCIOTY. MUKPOCKOMUYECKOE N3yYEHNE MOJIOYHOKHUCIIBIX
OakTepwuil.

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
- MpopabOTKa KOHCIIEKTOB JIEKIIUN U BOIIPOCOB, BHIHECEHHBIX Ha CAMOCTOSATEIBHOE N3yUYE€HNE OCHOBHOM U
JIOTIOJIHUTENBHOM JINTEPATyPHI;

- KOHCIICKTHPOBAaHUE MaTepUAIIOB, paboTa CO CIIPAaBOYHOM JIUTEPATypOIi;

Tema 7. KoHCTpYKTHBHBII MeTa001u3M MUKpoopranusmoB (YK-6)
Jlekumus.
Obmass cxema oOpa3oBaHMsI KOMIIOHEHTOB KIJIETKM MHUKpPOOPraHM3MOB. BHOCHHTE3 aMHHOKHCIIOT;
OCHOBHBIE TMpENUIECTBEHHUKM M TyTH OuocuHTe3a. buocuHTe3 apomMarudecKux aMHUHOKHUCIOT.
buocunTes ymieBonoB, HYKIEOTHUIOB, KUPHBIX KHUCIOT, (pochonunuaos, nentuioraukaHa.Perymsmus
MeTaboIr3Ma y MUKPOOPTaHU3MOB.

IIpakTnyeckoe 3ansATHE.

JlaboparopHoe 3ansTre Ne 5. V3yueHne MacistHOKHCIOro OpokeHUs. KauecTBeHHBIC peakiiuu Ha
MAaCJISIHYIO KHCIIOTY. MUKPOCKOMTUYECKOE HM3yUeHUE MACISTHOKHUCIBIX OaKTepU.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.

- MpopabOTKa KOHCIIEKTOB JIEKIIUN U BOTIPOCOB, BHIHECEHHBIX Ha CAMOCTOSATEIHHOE N3yUYE€HNE OCHOBHOM U
JIOTIOJIHUTENBHOM JINTEPATyPHI;
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- KOHCTICKTHPOBAHHUE MaTepUaoB, paboTa co CIpaBOYHON TUTEPATYPOK;

Tema 8. Perynsiuusa mMera0onu3Ma Ha ypoBHe aKTHBHOCTH (pepmenToB. (YK-6)

Jlexknus.
PerpounrunbupoBanue. KoBanentnas wmoaudukamus. Perymsuus cunreza ¢gepmentoB. OrnepoHHBIN
NPUHIUI  OpPraHU3aluM  OaKTepHaTbHBIX XpOMOCCOM. MHAynnOenbHbIE OMEPOHBI M MEXaHU3MBl HX
¢ynkumonupoBanus.  KaraGonuthas penpeccus.  Juaykcus.  MexaHusMbl  (YyHKIHMOHHUPOBAHHS
penpeccuOeNbHBIX ONEpOHOB.  ATTeHyauusi.  Perymonbl, MomynoHsl. Perymsmuss Ha  ypoBHE
MYJIBTUT€HHBIX CEMENUCTB. AyTOMHIYKIIMSL.

IIpakTH4Yeckoe 3aHATHE.
HE TIPESYCMOTPEHO

3anaHus AJ151 CAMOCTOSITEILHOI padoThI.

- MpopabOTKa KOHCIIEKTOB JIEKIIUNA U BOTIPOCOB, BHIHECEHHBIX Ha CAMOCTOSATENBHOE N3yUYE€HNE OCHOBHOM U
JIOTIOJIHUTENBHOM JINTEPATYPHI;

- KOHCIIEKTHPOBAaHUE MaTepUAIIOB, paboTa CO CIIPAaBOYHOM JTUTEPATypPOIi;

4. KoHTpO/Ib 3HAHUI 00yYAKOIIMXCS U THIIOBbIE OLIEHOYHbIE CPeACTBA
4.1. Pactipenenenue 6amios:

3 cemectp

rocemaemMocts — 10 6ayuioB

TEKYIIHI KOHTpOsb — 70 6amioB

KOHTPOJIBbHBIE Cpe3bl — 2 cpe3a 1mo 10 6aIoB Kax bl

npeMuanbHbie 6amsl — 20 6anioB

Pacripenenenne 6aioB 1mo 3aJaHusIM:

No |HazBanue tembl | @opmbl Max. Mertonuka npoBeJeHUs 3aHIATUS U OIIEHKU
Te | /BHUI y4eOHOH |TEKylIero | KOI-BO
MBI paboThI KOHTpOs | Oamios
/ cpe3sl

1. Hcrtopust Pedepar 10 8-10 6ammoB — CTYACHT TPaAaMOTHO BBICTPAaMBACT JIOTHKY CBOETO

pa3BUTHS JOKJIaJia, PACKPBIBAET TEMY HICCIIEIOBAHIS, ONMPAsACh Ha PE3yIbTaThI

(uznonorun TEOPETUYECKUX M SMIUPUYECKHUX HCCIEJOBAHUN  IMOCHEeTHUX 3-5

MHUKPOOPTaHU3M JeT, JIeMOHCTPHUPYET OpWUTHHAIbHBIE HAXOAKH B  PEIICHUH

OB MPOOIEMBI, HaMeYEeHBI MIePCTIEKTHUBEI WCCIIEIOBAHNS,

MPOJIEMOHCTPUPOBAHLI  XOPOIIME  OPaTOPCKUE  CHOCOOHOCTH,
BBICTYIUICHHE  CONPOBOXKIACTCS  IMpE3CHTAleld  MOMYYCHHBIX
pe3ynbTaToB. [ paMOTHBIE OTBETHI HA JIOTIOIHUTEIIBHBIC BOTIPOC.bI

5-7 0GamnoB -  CTYAGHT TPaAaMOTHO BBICTPAMBACT JIOTUKY CBOETO
JOKJNIaNa,  pacKpblBaeT  TEMy  HCCIICJIOBAHUS, OINMUPAasCh  Ha
pe3yNbTaThl  TEOPETHUYECKUX WM  OMIIUPHYECKUX HCCIICIOBAHUIA
MOCIEMHUX 5 JIeT, JEMOHCTPUPYET OTJENIbHBIE OpHUTHHAJHHEIC
HaXOJIKM B PEIICHUH TPOOJIEMBI, TEPCHEKTUBBI  HCCIICOBAHHUSI
HaMEYCHBI OTAETbHBIMA  IITPUXAMH, MPOJIEMOHCTPUPOBAHBI
Xopolue opaTtopckue  CrocoOHOCTH, BBICTYIUICHUE
COTIPOBOXKIACTCS ~MPE3CHTAIMEH IONyYeHHBIX Pe3yabTaroB. JlaHbl
TPaMOTHBIE OTBETHI Ha OT/AEIbHBIC JIOTIOJTHUTELHBIE BOMPOCHI.

1-4 Ganna - JOTHKA BBICTYIJICHUS B OTJEILHBIX MECTaX HapyIIaeTcs,
TeMa WCCIECIOBaHUS PACKPBIBACTCSA, ONHPAsCh Ha PE3yNbTaTh
TEOPETUYECKUX HccieoBaHuii mnociaequux 10 Jer, OTCyTCTBYIOT
OpUTMHANIGHBIC HAXOIKA B PENICHUH NPOOJIEMBI, MEPCHEKTHBBI
WCCIICIOBAaHUSl HAMEYEHbl  IMyHKTUPHO,  MPOJEMOHCTPUPOBAHBI
CpE/IHUE OpaTOPCKHE CIIOCOOHOCTH, BBICTYILICHHE COIMPOBOXKIACTCS
Mpe3CHTaIlMeld TONyYeHHBIX pEe3yNbTaToB, OTBETHI HAa BOMPOCHI
TpeOyIOT yTOYHCHHUS.
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[MotpedbHOCTH
MHUKPOOPTaHU3M
OB B
MUTATETLHBIX
BEIIIECTBAX

OrueT 1o
naboparop
HOM
pabote

10

CTyneHTBHI B paMKax CaMOCTOSITEIbHOM paboThl MpopadaThIBAIOT
yKa3aHHbIE TEMBl M BBIIONHAIOT NPaKTHYECKHE M JaOopaTopHbIE
paboThl, pe3yasTarbl OGOPMISIOTCS B BUAE OTYETOB, OLEHKA II0
Oamtam pamwxkupyercs ot 1 no 10.

Tpancnopt
MUTATEIbHBIX
BEIIIECTB B
KJIETKU
MHUKPOOpPTaHU3M
OB

OrueT 1o
naboparop
HOM
pabote

10

CTyneHTBHI B paMKax CaMOCTOSITEIbHOM paboThl MpopadaThIBAIOT
yKa3aHHbIE TEMBbl M BBIIONHAIOT NPaKTHYECKHE M JaOopaTopHbIE
paboThl, pe3yasrarbl OQOPMISIOTCS B BUAE OTYETOB, OLEHKA II0
Oamtam pamwxkupyercs ot 1 1o 10.

Twurmel muTanus
MHKPOOPTaHU3M
OB

Pedepar

10

8-10 6amtoB — CTYACHT TPaAaMOTHO BBICTPAaMBACT JIOTHKY CBOETO
JIOKJIa/1a, pACKpPhIBACT TEMY UCCIICIOBAHUS, OTIUPAsICh Ha PE3YJbTaThl
TEOPETUYCCKUX W SMIUPUYCCKHX HCCIENOBAHWUN  MOCIEAHUX 3-5
JeT, JIMOHCTPUPYET OpWTHHANbHBIE HAXOAKHM B  PEIICHUH
Mpo0IeMBbl, HaMEYCHBI MEPCIIEKTHBEI HCCIIEIOBaHUS,
MPOJIEMOHCTPUPOBAHLI  XOPOIIME  OPaTOpPCKHUE  CHOCOOHOCTH,
BBICTYIUICHHE  CONPOBOXKIACTCS  IMpE3CHTAIMeld  MOMYYCHHBIX
pe3ynbTaToB. [ paMOTHBIE OTBETHI HA JIOTIOHUTEIBHEIC BOTIPOC.bI

5-7 0GamnoB - CTYAGHT TPaMOTHO BBICTPAMBACT JIOTUKY CBOETO
JOKJIaNa,  pacKpblBaeT  TEMy  HCCIICJIOBAHUS, OINMUPAasCh  Ha
pe3yNbTaThl  TEOPETHUYECKUX WM  OMIIUPHUYECKUX HUCCIICIOBAHUIMA
MOCIEMHUX 5 JIeT, JEMOHCTPUPYET OTJENIbHBIE OpHUTHHAJbHEIC
HaXOJIKM B pEIICHUH TPOOJIEMBbI, TEPCHEKTUBBI  HCCIICOBAHUS
HaMEYCHBI OTAETbHBIMH  IITPUXAMH, MPOJIEMOHCTPUPOBAHBI
Xopolue opaTtopckue  CIocoOHOCTH, BBICTYIUICHUE
COTIPOBOXKIACTCS NPE3CHTAIMEH IONyYeHHBIX Pe3yabTaroB. JlaHbl
TPaMOTHBIE OTBETHI Ha OTJAEIbHBIC JIOTIOJTHUTELHBIE BOPOCHI.

1-4 Ganna - JOTHKA BBICTYIJICHUS B OTJEILHBIX MECTaX HapyIIaeTcs,
TeMa WCCIECIOBaHUS PACKPBIBACTCSA, ONHPAsCh Ha PE3yNbTaTh
TEOPETUYECKUX HccieoBaHuii mnociaequux 10 Jer, OTCyTCTBYIOT
OpUTMHANIGHBIC HAXOIKA B PENICHUH NPOOIEMBI, MEPCHEKTHBBI
WCCIICIOBAHUSl HAMEYEHbl  IMyHKTUPHO,  MPOJEMOHCTPUPOBAHBI
CpE/IHUE OpaTOPCKHE CIIOCOOHOCTH, BBICTYILICHHE COMPOBOXKIACTCS
Mpe3CeHTaIleld TONyYeHHBIX pe3yNbTaToB, OTBETHI HAa BOMPOCHI
TpeOyIOT yTOYHCHHUS.

Hasnauenune
MeTabonu3ma y
MHUKPOOPTraHU3M

OB

OrueT 1o
naboparop
HOM
pabote

10

CTyneHTBI B paMKax CaMOCTOSTEIbHOM paboThl MpopadaThIBAIOT
yKa3aHHbIE TEMBl M BBIIONHAIOT NPaKTHYECKHE W JabopaTopHbIE
paboThl, pe3yasrarbl OGOPMISIOTCS B BUAE OTYETOB, OLEHKA II0
Oamtam pamwxkupyercs ot 1 1o 10.

Kontpon
bHasI
padora(x
OHTPOJIBH
blIii cpe3)

10

Ha nucemeHHy10 KOHTpoONbHYIO pabory orBomutcs 90 MunHyT (BCe
3aHsATHE). TeMa paboThl CBs3aHa ¢ MPEAbITYIIUMH TEMaMH 3aHATHH.
8-10 6amIoB — CTYACHT BBHIMONHUI paboTy 6e3 OmHMOOK U HEIOYETOB,
JOMYCTHII He OoJiee OTHOTO HeAoUeTa.

6-7 0anoB — CTYACHT BBIMOIHII PadOTy MOJHOCTHIO, HO AOMYCTHII B
Hell He Oojiee OHOM HErpyOOW OMMOKH M OHOTO HEIo4yeTa, WIH He
OoJiee IBYX HEIOYETOB.

4-5 Gaya — CTYISHT NPaBWIBHO BBHIMOJHHI HE MEHEE IOJIOBUHBI
paboThl WK AOMyCTHI He Oonee AByX TpyObIX OIMOOK, Wik He Ooiee
OJTHOU TpyOOif U OTHOW HErpyOOi OMMOKKA M OJHOTO HEIOUYeTa, U
He Oojee ABYyX-Tpex HErpyOBIX OIIMOOK, WM OTHOM HerpyOoi
OmMOKKA M TPEX HEJOYETOB, WM MPHU OTCYTCTBHU OMIMOOK, HO TPH
HAJIMYUU YETHIPEX-TISITH HEIOYETOB.

2-3 Oamna — CTYISHT MPaBHJILHO BBHIIOJHHUI MEHEE MOJIOBUHBI
paboThL, JOMYCTHI HECKOIBKO HEIOYETOB.

1 Gamn — CTyOEHT MpaBWIBHO BBIMOJIHWI He Ooiee 25% paboThl,
JOIMYCTHIT HECKOJIBKO HEAOUETOB HITH Oojiee 3 TpyObIX OLIHOOK.
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6. | Ouepreruuecku | OTUeT No 10 CTyneHTBHI B paMKax CaMOCTOSITEIbHOM paboThl MpopadaThIBAIOT
it MmeTabonu3Mm |mabopatop yKa3aHHbIE TEMBl M BBIIONHAIOT NPaKTHYECKHE M JaOopaTopHbIE
MHUKPOOPTaHU3M |  HOHU paboThl, pe3yasTarbl OGOPMISIOTCS B BUAE OTYETOB, OLEHKA II0

OB pabote Oamtam pamwxkupyercs ot 1 no 10.

7. |KoHcTpykTuBHEI | OTUET MO 10 CTyneHTBI B paMKax CaMOCTOSITEIbHOM paboThl MpopadaThIBAIOT
i MeTabonusMm |1aboparop yKa3aHHbIE TEMBl M BBIIONHAIOT NPaKTHYECKHE M JabopaTopHbIE
MHUKPOOPTaHU3M |  HOHU paboThl, pe3yasrarbl OGOPMISIOTCS B BUAE OTYETOB, OLEHKA II0

OB pabote Oamtam pamwxkupyercs ot 1 1o 10.
8. Perynsauus Kontpon 10 Ha nucemeHHy10 KOHTpONbHYIO pabory orBomutcs 90 MuHyT (BCe
MeTaboIu3Ma bHas 3aHsATHE). Tema paboThl CBs3aHa ¢ MPEAbITYIIUMH TEMaMH 3aHATHH.
Ha YpOBHE padora(x 8-10 6amioB — CTYACHT BBHIMONHUI paboTy 6e3 OmHMOOK U HEIOYETOB,
AKTUBHOCTH  |OHTPOJILH JOMYCTHII He OoJiee OHOTO HEeAoUeTa.
(epMeHTOB. | blif cpe3) 6-7 0anoB — CTYACHT BBIMOIHII PadOTy MOJHOCTHIO, HO AOMYCTHII B
Hell He Oojiee OHOM HETrpyOOW OMMOKH M OHOTO HEIo4yeTa, WIH He
OoJiee IBYX HEIOYETOB.
4-5 Gaya — CTYOSHT NPaBWIBHO BBHIMOJHUI HE MEHEE IOJIOBUHBI
paboThl WK AOMYCTHI He Oonee ABYX rpyObIX OmMOOK, Wi He Oomnee
OJTHOU TpyOOif U OTHOW HErpyOOi OMMOKKA M OJHOTO HEIOUYeTa, U
He Oojee ABYyX-Tpex HErpyOBIX OIIMOOK, WM OTHOM HerpyOoi
OmMOKKA M TPEX HEJOYETOB, WM MPHU OTCYTCTBHU OMIMOOK, HO TPH
HAJIMYUU YETHIPEX-TISITH HEIOYETOB.
2-3 Oamnma — CTYISHT MPaBHJILHO BBHIIOJHHUI MEHEE MOJIOBUHBI
paboThL, JOMYCTHI HECKOIBKO HEIOYETOB.
1 Gamn — CTyOEHT MpaBWIBHO BBIMOJIHWI He Ooiee 25% paboThl,
JOTMYCTHIT HECKOJIBKO HEAOUETOB HITH Oojiee 3 TpyObIX OIHOOK.
9. [TocemaeMocTs 10 Crynent nocetun Bce 100% 3ansaTuit
10. IIpeMuansHbIC OaITHI 20 JloToTHUTEIbHBIE TPEMHUATBHBIC OAJITBI MOTYT OBITh HAYHMCIICHEI:
- 3a TIIPOEKT, BBHIIOJHEHHbIM 1O 3aka3dy paloromarens H
peann30BaHHEIN Ha mpakTuke — 20 6aIoB;
- IOCTOsIHHAsi aKTMBHOCTb BO BpeMs NpakTHYeCKUX 3aHATud — 10
0aJIIoB;
- MOJIHOCTBIO MOATOTOBJIEHHAs K IyOJMKAalMKM CTaThs 110 TEMAaTUKE B
paMKax JUCIUIUTHHEI — 10 6amios;
- y4acThe € JOKJIaJJOM BO BCEPOCCHUMCKOW OJMMITMAJZIE M0 TEMaTHKe
m3ydaemMoi mucruruinae — 20 6aios;
- ydacTH€ B BBICTaBKE 10 TEMAaTHUKE M3y4aeMOH IUCLMIUIMHBEL — 20
0aJIIoB;
- IyOnuKanMs CTaTbd 110 TEMaTHUKE WH3y4yaeMoil IUCLUIUIMHBL B
COOpPHHMKE CTyACHUECKMX paboT / MaTepuajigax BCEPOCCHICKOM
koH(pepeHiuy / xypHaie u3 nepeuns BAK — 10/ 15/ 20.

11. |ManuBuayansHbIE 3a0aHAA, 90 Jo6op: CTyOeHT MOXKET MNpeNoCTaBUTh BCE 3aJaHMs TEKYIIEro

C TMIOMOILBIO0 KOTOPBIX KOHTPOJISL 1 KOHTPOJIbHBIE CPE3BI
MOXHO HaOpaTb
JOTIOJTHUTENIbHBIE OalTbI
12. HUroro 3a cemectp 100

HToroBast oueHka 1o 3a4ety BeicTaBisgercs B 100-0auibHOM 1IKane U B TPaIUIIMOHHON YeThIPEeXOaIbHOM
100-6annbHOM
YeThIpeX0aIbHYIO0 OCYIIECTBISIETCS CIEAYIOUIMM 00pa3oM:

mIKaJje.

[TepeBon

PEUTHUHTOBOM

OLICHKHU 10 JUCHUITIIIMHE B TpaAUIIUOHHYIO

100-0ajuibHasg cucreMa

TpanuuonHas cucrteMa

50 - 100 6aiutoB

3ayTeHo

0 - 49 Gaiu10B

He 3auteno

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
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Kontponbnas padora

Tema 5. Haznauenue metabonu3ma y MUKpOOPTaHU3MOB
1. IMuranne MukpoopraHu3mMoB. DepMEHTATUBHOE OCHAIICHHE MUKPOOPTAHU3MOB, OOECIICUMBAIOIICE
YTUIN3ALMIO MUTATENbHBIX BellecTB. DakTophl pocTa OakTepHUaibHOM KIETKU. AYKCOTPO(dBI U
MPOTOTPO(EI.
2. OU3MONOTUYECKUE IPYMITbI MUTaHUA OakTepHii. MONEKyIIpHBINA KUCIOPO, a30T U JKEJIE30 KaK 3JIEMEHTHI
MUTaHUs OAKTEPHIA.
3. Tpancnopt BeliecTB B KJIETKy OakTepuid.
4. Mexanusmbl aBToTpodHOM Pukcammu CO2 y MUKPOOPTaHU3MOB.
5. Accummisitust CO2 retepoTpodHBIMH MUKPOOPTaHU3MaMHU.
6. MeTtabonn3mM MUKpOOpPraHu3MoB. Ha3zHaueHne MeTa0OINYeCKUX PeaKIMi Y MUKPOOPTaHU3MOB.

7. DHepreTHueckuil MeTabonu3M OakTepuanbHOM KIETKH. XapaKTepUCTHUKA THIIOB SHEPTeTUYECKOTO
metabonu3ma. Crocobbr cunTe3a AT® y Oakrepuil. cTouHuKM HEpruu y OakTepuid.

8. [Tyt kaTabonu3ma yIiieBoJI0B y OaKTepHii.
9. A3poOHOE IpIXaHNEe Y MUKPOOPTAaHU3MOB.
10. CtpoeHue npIXaTeNbHbIX LEeNeil MUKPOOPraHU3MOB.

Tema 8. Perynsnus metabonu3ma Ha ypOBHE aKTHBHOCTH (DEPMEHTOB.
1 CrpykrypHast opranm3aiius (OTOCHHTETHYECKOTO ammapara y GoToTpodHBIX OaKTepHid.
2 OKcUTeHHBIN (POTOCHHTE3 Y TPOKAPHOT.
3 Xapakrepuctuka 0akTepuid, OCYIIECTBISIONINX OKCUTCHHBIA (DOTOCHUHTES.
4 AHOKCUTEHHBIH (POTOCHHTE3 Y POKAPHOT.
5 XapakrepucTuka OakTepuid, OCYIIECTBISIOMNX AaHOKCUTCHHBIN (DOTOCHHTES.
6 ®oTOCHHTE3 Yy 3KCTPEMAIbHO ralo(MIbHBIX apXeOaKTepHid.
7 XeMoauToTpo(HbIE OAKTEPUHN; UX TPYIIIIHI.

8 OkucneHne HEeOpraHM4YeCKUX COoeAMHeHWH a3ora. Hutpudunumpyrommue 0akTepuu; ux
pacrpoCTpaHeHUE B IPUPOJE U 3HAYCHUE.

9 OxwucneHne HEOPraHMYECKUX COCIMHEHHUI cepbl OakTepusiMu. THOHOBBIC OaKTEpUU U OECIIBETHBIC
cepobakTepuu; NX XapaKTepPUCTHKA, PACTIPOCTPAHEHHUE B IIPUPOJE U 3HAYCHHUE.

10 Okucnenue MOHOB jxene3a. AuMIO(UIbHBIE U HEHTPOPHIBHBIC JKEIe300aKTePHH; UX
XapaKTepUCTHKA, paCIpPOCTPAaHEHUE B IPUPOJIC U 3HAYCHHE.

OTtuer no JiadboparopHoi padore

Tema 2. ITorpeGHOCTH MUKPOOPTaHU3MOB B IMUTATEIBHBIX BEIIECTBAX

JlaGoparopHoe 3ansTHe Ne 1. M3ydeHue 3HaUEHUS OTICIBHBIX AIEMEHTOB MMUTAHUS HA POCT
MHUKpOOpranusMoB (Ha npumepe Aspergillus niger)

Tewma 3. TpaHCOPT NUTATENBHBIX BEIIECTB B KJIETKH MUKPOOPTaHU3MOB

JlaGoparopHoe 3ansitie Ne 2. BpIsBIeHHE OKHCIMTEIbHO- BOCCTAHOBUTEIBHBIX (DEPMEHTOB y OaKTEepHil.
Metoapl M3y4eHUs! MPOAYKIUH THAPOIUTHYECKUX (EPMEHTOB y OaKTepuil.

Tema 5. HaznaueHnue meTaboau3Ma y MUKpPOOPTaHU3MOB

JlaGoparopHoe 3ansaTue Ne 3. YTuinzanus MUKpOOPraHM3MaMy HCTOYHUKOB YIJIEPO/ia M OPraHUYECKUX
a30TCOAEPKAIIUX COCTUHEHNM.

Tema 6. DHepreTHuecKrii METab0JIM3M MUKPOOPTaHU3MOB



Jlaboparopuoe 3ansitue Ne 4. M3yueHue MOIOYHOKUCIOTO Opoxenwus. OnpeneneHne KOJIM4ecTBa U
KAUECTBEHHbIC PEAKLUMHU HA MOJOYHYIO KHCIOTY. MHUKPOCKONIMYECKOE H3yUEHUE MOJIOYHOKHCIIBIX
OaKkTepuil.

Tema 7. KoHCTpyKTHBHBII MeTa00JIM3M MUKPOOPTaHU3MOB

Jlaboparopnoe 3anarue Ne 5. M3yuenue macistHokucioro OpokeHus. KauecTBeHHBIE peakIluu Ha
MAacCJISIHYIO KHCIIOTY. MUKPOCKOMIMYECKOE H3yYeHUE MACISHOKHUCIBIX OaKTepUil.

Pedepar

Tema 1. Uctopus pa3Butus Gpu3nOIOTHH MUKPOOPTaHU3MOB
Tewmsl pedepaTuBHBIX padbOT
. IlnTanne Mukpoopranu3smMoB. PU3NOIOTUYECKUE IPYIIBI TUTAHUS.
. TpancnopT BewecTB B KJIETKY MUKPOOPTaHU3MOB.
. Cunte3 monexyn AT® y Gakrtepuil mpu a’dpoOHOM pPOCTe Ha Cpele C IIIIOKO30H.
. Cunres monekyn AT® y apoxokeld mpu a’poOHOM pOCTE Ha Cpele C TIIFOKO30M.
. Cunte3 monekyn AT® y MUKpPOOPraHHM3MOB B TpoLECCE€ aHA’POOHOTO JBIXaHHS.
. Cuntes Monekyn AT® y MUKpOOpraHU3MOB B TIPOIIECCe OPOKCHHMS.
. PaznoxxeHne MUKpoOpraHu3MaMy LEUII0I03bl, TEMULIEIUTION03, TUTHUHA U IEKTUHOBBIX BEIIECTB.
. AppobHOE U aHadpOOHOE pacilelIeHHe aMUHOKUCIIOT MUKPOOPTaHU3MaMH.

00 3 N L LN

9. Pa3noxxeHue yrieBogopo1oB U KCEHOOMOTHKOB MUKPOOPTraHU3MaMHU.
10. OkuciieHre HEOPTAHNYECKUX COCTMHEHUN OaKTePUSIMH.
11. Ucnonp30BaHnE MUKPOOPraHU3MaMH COJTHEYHON DHEPTHH.

12. buocuHTE3 aMUHOKHUCIIOT: TPEAMICCTBEHHUKH, CITOCOOBI OMOCHHTE3a. brocuHTE3 apoMaTuiecKux
aMUHOKHCIIOT.

13. buocuHTe3 yrieBoJo0B.
14. ®duxcanus MOJIEKYIIPHOTO a30Ta MUKPOOPTaHU3MaMHU.
15. Perymsimust Mmetabonu3ma y OakTepuil.

4.3 IIpomexxyTouHast aTTeCTaIMsA 110 AUCIIUIUIMHE MPOBOIUTCS B opMe 3adeTa

Tunosblie Bonpockl 3a4era (YK-6)
1. Iluranue MuKpoopranuzMoB. dDepMEHTATHBHOE OCHAILICHHE MHUKPOOPTaHU3MOB, O0€CleunBaloniee
YTUIM3AIMIO MUTATENbHBIX BellecTB. DakTophl pocTa OakTepruaibHOM KIETKU. AYKCOTPO(dBI U
POTOTPOPHI.
2. ®u3nonornuecKre Tpymnibl MATaHUS OakTeprii. MOJIEKYISIpHBIN KHCIIOPO/I, a30T U YKEJIe30 KaK JIEMEHTHI
MUTaHMUs OAKTEPHIA.
3. TpaHCTIOPT BEMIECTB B KJIETKY OaKTEpHil.
4. Mexanu3Mmsl aBToTpodHO# Prkcanuu CO2 y MUKPOOPTaHU3MOB.
5. Accummitsiniust CO2 retepoTpoHEIMU MUKPOOPTaHU3MAaMH.
6. MeTtabonn3M MUKpoopranu3mMoB. Ha3HaueHue MeTaboNn4ecKux peakuuil y MUKpOOPTraHH3MOB.

7. DHepreTH4ecKuii MeTabomM3M OaKTepHUalbHONW KJIIETKH. XapaKTePUCTHUKA TUIIOB IHEPTrEeTUYECKOTO
Metabom3ma. CriocoObl cuHTe3a AT® y Oakrepuii. ICTOUHMKY dHEPTUU y OaKTEpHIA.

8. [TyTu xaTtabonm3Ma yIiieBoJI0B y OaKTepHuid.

9. A3pobHoe pIXaHHe y MUKPOOPTaHU3MOB.

10. CTpoeHue apIxareabHbIX LENe MUKPOOPTaHU3MOB.

11 . Cunre3 AT® B npIxaTenbHOM LETTH MUTOXOHAPUN JPOAOKEH.
12. Cunre3 AT® B apixarenbHOM 11enu 6akTepuii E.coli.

13. Ana’poOHOE AbIXaHUE - OJIMH U3 TUIIOB YHEPIeTUUECKOro MeTaboinn3Ma y Oakrepuil. JJoHOpBI U
aKIENTOPHl JIEKTPOHOB, HUCHOIb3yeMble OaKTEPUSIMH IPU aHAIPOOHOM JBIXaHUH.
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14. HutpatHoe npixanue. JleHutpudunupyromue OakTepuH; UX XapaKTepPHCTUKA, pacCpOCTPAHEHHUE B
IIPUPOAC U 3HAYCHUE.

15. HuccummnsimonHas cynbdarpenykuus. Cynab(aTrBoccTaHABIMBAIOLINE OAKTEPHU; UX
XapaKTEPUCTHKA, PACIIPOCTPAHCHUE B IIPUPOJIE U 3HAYCHUE.

16. Metanorenes. Pacripoctpanenue B mpupoze, XapakTepuCTHKa U 3HaU€HHE METAaHOT€HHBIX OaKTepuil.

17. CromuproBoe Opoxenue. Dpdexr [lactepa. MukpoopraHU3Mbl, OCYIIECTBISIONINE CITUPTOBOE
OpokeHHe. 3HaUCHUE CITUPTOBOTO OPOXKECHHSI.

18. MomnoyHokucI0€ OpoXEeHHE, ero THUIbl. PacmpocTpaHeHre MOJOYHOKHUCIBIX OaKTepUid U UX
MIPAKTHUYECKOE HCITIOIb30BAHMUE.

19. MacnsHokucnoe Opoxenue. [IpakTmueckoe HCMONBb30BaHUE OaKTEpUiA, OCYIIECTBIISIOIINX
MacCJISTHOKHUCIIOE OpOKEHHE.

20. AueronoOytunoBoe OpoxkeHue. J[Byx(da3zHOCTh arneToHOoOyTHI0BOTO OpokeHwus. [IpakTrudeckoe
WCTIOJIb30BaHHE.

21. IlponmmoHoOBOKMCIIOE OpOkeHHE: MyTH 00pa3oBaHUs MPOMHUOHOBOM KHUCIOTHI Y MPOKAPHUOT.
PacnipocTpanenne mponMOHOBOKUCIBIX OakTepuil B mpupose. [IpakTnyeckoe UCIoib30BaHHE.

22. bpokeHHe CMENIaHHOTO THIA.

23. BytannuonaoBoe OpoKeHHE.

24. Ucnionp3oBaHue OEJIKOB MUKPOOPTaHU3MaMH.

25. AspobHoe pacuierieHie aMUHOKUCIOT MUKPOOPTaHU3MaMH.

26. COpaxnBaHHEe aMHHOKHUCIIOT MUKpoopranu3Mamu. Peaknus CTukieHa.

27. AnaspoOHOe pa3znokeHue (cOpakMBaHWE) a30THCTHIX OCHOBAaHUN MUKPOOPTaHU3MaMHU.
28. A3poOHOE OKHCIIEHUE a30TUCTBIX OCHOBAaHUN MUKPOOpPTaHU3MAaMH.

29. OkucneHue IUnua0B 1 HochoaunmuIoB MUKPOOPTaHU3MaMH.

30. PaznoxkeHune Ueuioia03bl MUKPOOPTaHU3MaMHU.

31. PaznoxxeHne reMULIEIUII0I03 U INIIOKAaHOB MUKPOOPTraHU3MaMHu.

32. Pa3noxeHne JUTHUHA U IEKTUHOBBIX BEIIECTB MUKPOOPraHU3MaMH.

33. Pa3noxxeHne XUTHHA U XUTO3aHAa MUKPOOPraHU3MaMH.

34. PaznoxkeHue aJkaHOB MUKPOOPraHU3MaMHU.

35. PaznoxeHne apoMaTn4ecKuX yIieBOAOPOI0B MUKPOOPTaHU3MAMH.

36. PaznoxkeHne KCeHOOMOTUKOB MUKPOOPTaHHU3MaMHU.

37. HenonHoe OKHCICHHE OPraHMYECKHUX BEIIECTB MHKPOOPTraHM3MaMHU. YKCYCHOKHCIIOE OpOXKeHHE.
38. buocuHTe3 aMUHOKHUCIOT OakTepUsSMH, OCHOBHBIE MPENIIECTBEHHUKH W IMyTH OMOCHHTE3A.
39. buocuHTe3 apOMaTH4YEeCKHX AMUHOKHUCIIOT OaKTEpUSIMHU.

40. buocuHTE3 HYKICOTHIOB OAKTEPHUSIMU.

41. buocuHTe3 TUIUIOB OAKTEPUSMHU.

42. buocuHTE3 yIIeBOJOB aBTOTPOPHBIMH M TeTEPOTPOPHBIMHU OAKTEPHUSIMHU.

43. buocuHTe3 NEeNTUAOTITUKaHA OaKTEPHSIMH.

44, CumbuoTHyeckue, CBOOOTHOXXHUBYIITHUE U aCCOIIMATUBHBIC a30T(DUKCATOPHI.

45. depMeHTH HUTPOTeHa3bl. MeXaHW3MbI 3alIUTHl (EPMEHTOB HUTPOTEHA3 OT MOJIEKYJISIPHOTO KUCIIOpOa

y a30TPUKCUPYIOIIHNX OaKTepuil.
46. buoxumus a3oTpuKcanuu y 6aKTepHid.
47. CumOm03 KI1yOeHBKOBBIX OaKkTepuii 1 00OOBBIX PACTEHUH.

48. buomomMuHecueHIUs OakTepuil. 3aBUCUMOCTh MHTEHCUBHOCTH JIOMHMHECUEHIIMU OT TNIOTHOCTH
KJIETOK OaKTepHii B MOMYJISIIHH.

49. ®OTOCHUHTETHYECKUE MMUTMEHTHI y (HOTOTPO(HBIX OaKTepUid.

50. CrpykrypHasi opraHuzamnusi (POTOCHHTETHYECKOTO ammaparta y (poToTpodHbIX OaKTepuid.
51. OkcureHHbIH (POTOCHHTE3 Y TPOKAPHOT.

52. XapakTepucTuka OakTepuii, OCYyIIECTBISIOMNUX OKCUTCHHBINH (HOTOCHHTE3.

53. AHOKCUTEHHBIN (POTOCUHTE3 Y IPOKAPHUOT.

54. XapaxkTepucThKa OaKTEpHil, OCYIICCTBIISIONINX AHOKCUTEHHBIA (POTOCUHTES.
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55. ®oToCHHTE3 Y HKCTPEMATILHO Tao(pUIbHBIX apXeOaKTepuil.
56. XemonmutoTpodHBIC OaKTEPUH; UX TPYIIIHI.

57. OxucieHue HEOPraHMYECKUX COCOUHEHUH azora. Hurtpuduuumpyromue 6akrepun; ux
pacrpocTpaHeHue B IPUPOIEC U 3HAYCHHE.

58. Oxucienue HEOPraHMYECKHUX COCTUHEHUH cepbl OakTepusiMu. THOHOBBIEC OaKTEpUU M OECIIBETHBIC
cepoOakTepru; UX XapaKTEPUCTHKA, PACIIPOCTPaHEHUE B IPUPO/IE U 3HAYCHUE.

59. Oxucienue MOHOB Xkene3a. AuuAopWIbHBIE U HEUTpOo(UIbHBIE XKele300aKTepun; uxX
XapaKTepUCTHKA, paCIPOCTPAHEHUE B IPUPOJE U 3HAUCHHE.

60. OxucieHue MOJEKYISIPHOTO Bojopoaa OakrepusMu. BomoposHble OaKTepuu; UX XapaKTepUCTHKA,
pacrpocTpaHeHue B IPUPOIE U 3HAYCHHUE.

61. Okucnenune okucu yriepoaa 6akrepusimu. Kapookcutpodnsie OakTepuu.

62. Hcnonb3oBanue mukpoopranumdmMamu Cl-coenunenuit. MeTunorpodHbie OaKTepun; UxX
MPAKTHYECKOE MPUMEHEHHE.

63. Perymsimus metabonu3Ma OakTepuii Ha ypOBHE aKTUBHOCTH (DEPMEHTOB.

64. Perymsuus merabonmu3ma Oakrepuil Ha ypoBHE IeHOB. OmnepoHHas OpraHu3alus OakTepHalbHBIX
XpOMOCOM.

65. UnayubenbHele oneponsl. KarabonutHas penpeccust.
66. PenipeccuOenbHbIC ONIEPOHBI. ATTEHYyaIHS.
67. Perynon. MonaynoH. Perynauus Ha ypoBHE MYJIBTUTE€HHBIX CEMEMCTB. AYTOMHIYKIUS.

TunoBble 3aganus 1 3adera (YK-6)
He npenycmotrpeno

4.4. llIkana oueHUBaHUS TPOMEKYTOUHOM aTTeCTALMKI

JleckpunTopsl (YpOBHH) — OCHOBHBIC IPU3HAKH OCBOCHHUS (ITOKA3aTeIn

Ornenka Komnerentuu
TOCTHKEHHMSI pe3ynbTaTa)

VK-6 BricTpanBaer W peann3oBBIBACT TPACKTOPHUIO CaMOPa3BUTHS Ha
OCHOBE TPHUHIIMIOB oOpa3zoBaHus B oOnacTu oOmied (usnosorun

«3a4TEHON MHUKPOOPTraHU3MOB. JIeMOHCTpUpYeT 3HAaHHWE TEOPHUH OCHOBHBIX
(50 - 100 6amnos) COBPEMEHHBIX METOJIOB HM3YYCHHS (PU3UOJOTHU MHUKPOOPTaHU3MOB.
OTBET MOCTPOCH JIOTMYHO, MaTepuan H3JIaraeTcsl YEeTKO, SICHO,
XOPOIIUM SI3BIKOM, apTyMEHTHPOBAHO.

YK-6 He cnocoOeHn BwICTpauBaThb M pEAIM30BBIBATh  TPACKTOPHUIO
CaMOpa3BUTHSA Ha OCHOBE NPUHIMIIOB OOpa3oBaHMA B OOJIACTH
obmeit  ¢uzmomornu  MuKpoopranuzmMoB. He 3Haer Teopum
OCHOBHBIX ~ COBPEMEHHBIX METOIOB  M3y4eHHUS  (U3UOIOTUU
MHUKPOOPTI'aHU3MOB.

«HE 3a4TCHO»
(0 - 49 Gannos)

5. Metoanueckue yKkazaHus JJisi 00y4al0UUXCsl IO OCBOEHHM IO IMCIUILIMHBI (MOXYJIA)
5.1 Meroauueckue yKa3aHus IO OPraHU3alUN CaMOCTOSITEIbHOIM paboThl 00yUYaromuXCs:

[Mpuctynass Kk W3Y4YCHUIO AMCUMUIUIMHBI, B TEPBYIO OYepenb OOyYaromMMcs HEOOXOIUMO O3HAKOMHTHCS
comepkanremM paboueii mporpammbl aucturumabl (PIT[]), koTopas ompenenseT comepskaHue, oObem, a
TaKXKe MOPSAIOK N3yUSHHsI U TIPENOAaBaHus y4eOHOU AUCITUTUINHBI, €€ pa3/elia, YacTH.

Jlnist caMOCTOSTeNbHON pabOThl BAKHOE 3HaUE€HUE UMEIOT pa3zienbl «O0beM U copepikaHue TUCIUILTHHBDY,
«Y4eOHO-MeToauuecKkoe U HH(popMaIMoHHOE 00ecTedeHne TUCIUILTMHBD U «MarepruanbHO-TEXHUIECKOe
obecriedeHre TUCIUILINHEI, IPOrpaMMHOE obecrieueHue, mpodeccHoHaIbHbIe 0a3bl TaHHBIX U
MH(POPMALMOHHBIE CIIPABOYHBIC CUCTEMBI.

B pazmene «O0veM u copepkaHWe AWCHUILIMHBDY YKA3bIBAIOTCS BCE pa3leNbl M TEMBI U3ydaeMOM
TUCIUIUTAHBL, @ TAK)KE BUJIBI 3aHITHIA U TUTAHUPYEMBI 00BEM B aKaJIeMUUYECKHUX Yacax.

B pasmene «YdeOHo-meromuueckoe U uH(pOpManMOHHOE oOecledYeHne AUCHUIUIMHBDY — yKazaHa
pEKOMEH1yeMasi OCHOBHASI U JIOTIOJIHUTEIIbHAS JTUTEPATYpa.



B pazmene «MarepuanbHO-TEXHUYECKOE OOECIEUeHUE TUCIUIUIMHBL, TMPOTPaAaMMHOE OOecrieueHue,
npodeccruoHanbHble 0a3bl MaHHBIX W WH(OPMAIMOHHBIE CIPABOYHBIE CHCTEMBD» COACPKHUTCS IMEpeueHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX JJISi OCBOCHHUS
TACIIUATUIMHEL

5.2 Pexomennaruu o0y4aromumcs 1o padbore ¢ TeOPETHUECKUMHU MaTepHallaMu 110 TUCIUITIMHE

[Ipu uzyyennu u npopabOTKe TEOPETUUECKOT0 MaTepHana HeoOX0AUMO:

- IPOCMOTPETH elle pa3 mpe3eHTanuio Jekunu B cucreMe MOODLe, TOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYEeTOM PEKOMEHJOBAaHHOM IOMOIHUTEIbHOU
JTUTEPaTyphl;

- IIPY CaAMOCTOSITEIBHOM M3yYE€HUH TEOPETUYECKOM TEMBI CAENATh KOHCIIEKT, UCIIOJIb3Ysl PEKOMEHIOBAHHBIE
B PII/] ucrounuku, npodeccruoHayibHble 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHbBIE CUCTEMBI:

- OTBETUTDH Ha BOIIPOCHI JIsl CAMOCTOATEIILHON pabOoThI, TTO TeMe MpecTaBieHHbIe B myHKTe 3.2 PIT/I.

- TP IOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepralibl (hoHa oreHouHbIX cpencts (POC).
5.3 Pexomenmanuu mo paboTe ¢ HayYHOU U y4eOHOM JIUTepaTypoit

PabGota ¢ OCHOBHOM M JONOJIHUTENBHOM JIHUTEPATYpOl SBISETCS IIaBHOM (OpMOIl caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHApPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAaHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia M PEeKOMEHIOBAHHBIX
HCTOYHMKOB U JINTEPATYPHI 110 TEMATHKE JIEKIIUH.

KoHCHeKT JIeKInu JOJKEeH coliepKaTh pedepaTUBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoii Ha pasMmeleHHsle B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYpPhl IO
TeMaM, BBIBOJBI MO KaXKAOMY Bompocy. KoHCIeKT MOXKeT OBITh BBITIOJIHEH B paMKax paclieuyaTKd BbIIa4uH
MPe3eHTAlUi JIGKIUH WM B OTACNBHOW TeTpaau mo mpeaMery. OH JOKeH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKAaTh HE OTHOCALIYIOCS K TeMe UH(POPMAIUIO HITH PUCYHKH.

KoHcnieKThl HayyHOW JHUTEparypbl MPU CaMOCTOSATENBHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI CONEPIKaTh
OTBETHl HA KaX/blii TOCTaBICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJA HW3AAHUS HUCIOJIb3YeMOH HayyHOW JHMTEpaTyphl.
KoHcniekT MoOXeT ObITh ONOpPHBIM (COAEpXAaTh JHUIIb OCHOBHBIE KIIIOUYEBBIC MO3MIIMH), HO TPH 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OIIPENETSAETCS CAMUM CTYIACHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- JenaTh 3allUCU IO XOAy 4YTE€HHS B BMJIE NPOCTOr0 WIM pPa3BEPHYTOrO IIaHa (co31aBaTh IEPEUYEHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);

- COCTaBJATH TE3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOPOTKOE
U3JI0KEHUE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 000011IeHe OCHOBHBIX BOIIPOCOB PabOTHI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).

5.4. PexomeH1a1iuy MO NOATOTOBKE K OTAEJIBHBIM 33aHUAM TEKYIIETO KOHTPOJISA

CobecenoBanue MpennoyaraeT OpraHu3aluio Oecelpl MpernoAaBareist co CTyAEHTaMH 10 BOIpPOcam
MPAKTHYECKOTO 3aHATUS C LIEJbI0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
pasgeny, Teme, mpobieme W T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUH, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1.

YCTHBIE OMpOC MOXET TMPUMEHATHCS B pas3audHbIX (Qopmax: (QpoHTAIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaU€CTBA YCTHOTO OTBETA MOJIJIEKALIETO OIICHKE:

- MPaBWJIBHOCTh OTBETA 110 COAECPIKAHHUIO;

- IOJTHOTA U TIIyOuHa OTBETA;

- CO3HATEJIbHOCTh OTBETA;

- JIOTHKA U3JI0KEHUS MaTepuaa;

- PalMOHAJILHOCTh UCIIOJIb30BaHHBIX PUEMOB U CTIOCOOOB PEIlIeHUS TOCTaBIEHHONW yueOHO! 3a/1auu;

- CBOEBPEMEHHOCTh M 3((EKTUBHOCTH MCIIOIB30BAHUS HATNISIHBIX MOCOOMHA M TEXHUYECKUX CPEICTB IPH
OTBETE;

- HCII0JIb30BAaHUE JIONIOJHUTEIBHOTO MaTepraa;

- PallMOHAJIBHOCTH UCIOJIb30BAHUS BPEMEHH, OTBEICHHOIO Ha 3aJJaHUE.
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YCTHBIM OIIPOC MOXKET CONPOBOXAATHCS IMPE3CHTALUEH, KOTOpas IMOATOTaBIMBACTCA IO OAHOMY U3
BOIIPOCOB MPAKTHYECKOTO 3aHATHUS. [Ipy BRICTYIUIEHHH ¢ Mpe3eHTalueld HeoOXoauMo oOpamarb BHUIMaHUE
Ha TaKM€ MOMEHTBHI KaK:

- colep)KaHUE MPE3CHTAllMN: aKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITHS, CMBICIOBOE COACpIKaHUE,
COOTBETCTBHE 3asBICHHOW TEMBI CONIEPIKAHHUIO, COOTBETCTBHE METOAMYECKAM TPEOOBaHUSIM (IIETTH. CCBHUTKH
Ha PeCypChl. COOTBETCTBHUE CONEPXKAHHS M JIUTEPATyphl), MPAKTHUECKasT HANPaBICHHOCTh, COOTBETCTBHE
CoZIepKaHus 3asiBICHHON (opMe, aJeKBaTHOCTD UCIIOJIb30BaHHS TEXHHUECKUX CPEICTB yUEOHBIM 3aqadam,
MOCIIEIOBATEIEHOCTD U JIOTHYHOCTb MPE3CHTYEMOTO Marepuara,

- odopMiieHHE TMpe3eHTAlMU: 00bheM (OMTHUMATbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIMYHE U
COOTBETCTBHE TpapUKd W aHUMAIMH, 3BYKOBOE OQOpMIICHHE, CTPYKTYpHpPOBaHUE WH(POPMAIIUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAaHUSIM), OPHUTHHAIBHOCTH OQGOPMIICHHS, ACTETHKA, HCIIOJIIb30BaHHE
BO3MO)KHOCTH ITPOTPAMMHO# CpeJIbl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- TMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CITOCOOHOCTH. COOIIONEHHIE PErIaMeHTa, SMOIMOHAIBHOCTh, YMEHHUE
OTBETHTBH Ha BOIPOCHI, CHCTEMATU3UPOBAHHBIC, TITyOOKHE 1 TIOJHBIC 3HAHUS 110 BCEM pa3JieiiaM IPOTrPaMMBI:
- COIEepKaHHWE BBICTYIUICHUS: JIOTMYHOCTh W3JIOKEHUS Marepuaia, PacKpbITHE TEeMbl, JOCTYITHOCTh
u3nokeHus, d¢pdextuBHOCT, TpuMeHeHus cpeactB  WKT, cmocoObl W yCIOBUSL  TOCTHDKCHHS
pPEe3yNBbTaTUBHOCTH W 3(P(HEKTUBHOCTH U1l BBIMIOJHEHHS 3a/1a4d CBOeH MpOo(eCCHOHAIBHOW WM Y4eOHOU
JESITeTbHOCTH, JOKA3aTeIbHOCTh MPUHUMAEMBIX PEUICHUH, YMCHHUE apTyMEHTHUPOBATh CBOW 3aKJIIOYCHUS,
BBIBOJIBI.

6. YueOHO-MeTOAUYecKOe U HHPOPMALIMOHHOE 00ecnieyeHue TUCIHIINHBI

6.1 OcHOBHas nuTEpaTypa:

1. Emue B. T., Mumyctun E. H. MukpoOuonorus : YueOHUK aJisi By30B. - UCHpP. W JIOM; 8-€ H3.. -
Mocksa: [Opaiit, 2020. - 428 c. - Tekcr : smekrponnsii // DBC «IOPAUT» [caiir]. - URL:
https://urait.ru/bcode/449960

2. 3BepeB B.B., boituenko M.H Menununackas MUKpOOHOIOTHS, BUPYCOJIOTUs U uMMyHoJorus : Tom 1 :
yueOHuk. - MockBa: 'DOTAP-Menua, 2019. - 448 c. - Tekcr : anexrponHsiii / ObC «KoncynbraHt
CTyZleHTa By3a U MenBy3a [caift]. - URL: https://www.studentlibrary.ru/book/ISBN9785970444511.html

3. 3ro3una, O. B., Ilemkona, E. B. O6mas muxpobuonorus : 1abopaTopHbIi MpakTUKyM. - Beck cpok
oXpaHbl aBTOpcKoro mpaBa; OOmas wmukpoOuonorus. - Tam60oB: TamOoBCKuil TrocynapcTBEHHBIH
texuuueckuii yausepcuret, ObC ACB, 2015. - 81 c. - Tekct : anexrponnsiii / [IPR BOOKS [caiit]. - URL:
http://www.iprbookshop.ru/64136.html

6.2 JlononHUTENbHAS JIUTEPATYpA!

1. UBmmna U.Bb. bonbmoi npaktukym "Mukpobuonorus” : yaebHoe mocoowue. - Mocksa: [Ipocriekt Haykwu,
2019. - Texkct : snekrponasii // DbC «KoHcympranT cryneHTa By3a W MenBy3a [caiT]. - URL:
https://www.studentlibrary.ru/book/PN0096.html

2. Kpacuukoga, JI. B., I'yapkoBa, I1. 1. O6mas u numesas Mukpoouonorus. Yacte | : yueObHOoe mocobue. -
2022-10-01; Ob6mas n numeBas mukpoouonorusi. Yacte 1. - Canxr-IletepOypr: Yamepcurer UTMO,
2016. - 135 c¢. - Tekcr : oonekrponnsii // IPR  BOOKS [caiit]. - URL:
http://www.iprbookshop.ru/67411.html

3. Kysnenosa E.A., KuaszeB A.A. Mukpo6uonorus. Y. 2 : yae6Hoe nocobue. - Mocksa: KHUTY, 2019. - 80
c. - Tekcr : onexkrponnsiii // OBC «KoHcynsranT crTyneHTa By3a u MenaBys3a [caiit]. - URL:
https://www.studentlibrary.ru/book/ISBN9785788222790.html

6.3 VlHble UCTOYHUKMU:

1. Mukpo6uomnorus - http://microbiology.ucoz.org
2. Mukpo6uoror.py - http://micro-biolog.ru

3. Mon6wuo.py - http://molbiol.ru/

4. buomonexymna - https://biomolecula.ru/
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7. MaTepuaibHO-TeXHHYECKOe o0ecnedeHue M CHUILIMHBI, IPOrPpaMMHOe odecrieveHne,
npodeccuoHaIbHbIe 0a3bI JAHHBIX U HHPOPMAIIMOHHBbIE CTIPABOYHbIE CHCTEMbI

I[J'DI MMPOBCACHUA 3aHATUM TI0 JUCHUITIINHEC HGOGXO,Z[I/IMO CJICAyomee MarcpruaJIbHO-TCXHUYCCKOC
obOecrnieucHue: y‘-Ie6HI>Ie AyauTOpruun Jid TIPOBCACHUA 3aHATHI JICKIUOHHOI'O W CCMHUHAPCKOT0 THIIA,
rpynmnoBbIX W HWHIAWBHUAYAJIbHBIX KOHCYHLTaLII/If/’I, TCKYLICTO KOHTPOJA H HpOMe)KYTOqHOﬁ arrecranuu,
IIOMCIICHUA 1A CaMOCTOSITEIIHbHOM pa6OTI:I.

VYdeOHble ayTUTOPUN U MIOMEICHHUS JJIS1 CAMOCTOSTEIbHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATM3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMHU CPEACTBAMH 00yUeHHUsI, CITy>KalllMMU JJIsl TIPeICTaBIeHus yueOHo nHpopManuu
OO0JIBIION ayTUTOPHH.

[TomereHus: 111 CaMOCTOSITEIbHON PabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOM C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHreM JloCTyna B AIEKTPOHHYIO
MH(pOPMAITMOHHO-00pa30BaTEILHYIO CPeNy YHUBEPCUTETA.

Jlnst mpoBeeHusl 3aHATHI JIEKIIMOHHOTO THIIAa UCTIONB3YIOTCS HA0OPBI IEMOHCTPAILIMOHHOTO 000PYI0BaHUS,
o0ecreYnBarole TEMaTHIEeCKHE WILTIOCTPAIH (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPaKTUBHAS JOCKA).

JlueH3noHHOE U CBOOOHO pacIpOCTpaHsIeMOe IPOrpaMMHOE 00eCTICUCHHE:

Microsoft Office [Ipodeccronanbhsrii mioc 2007

7-Zip 9.20

Adobe Reader XI (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014 187,00 MB 11.0.08
Omneparmonnas cuctema Microsoft Windows 10

Kaspersky Endpoint Security mans OusHeca - Cranmaptasiii Russian Edition. 1500-2499 Node 1 year
Educational Renewal Licence

[Tpodeccuonanpubie 6a3bl JaHHBIX U HH(POPMAITMOHHBIC CITIPABOYHBIE CUCTEMBI:
1. Lludporoii obpazosarenbublii pecypc IPR SMART. — URL: http://www.iprbookshop.ru
2. Scopus: 6a3a nanubix . — URL: https://www.scopus.com

3. Springer Open (pecypcel Springer OTKpbITOro moctyma): ©6a3a  gaHHeix. —  URL:
https://www.springeropen.com

4. Web of Science: momuremarndeckas pedepaTuBHO-OnOMHOrpadudeckas U HaykoMeTpuueckas 0Oasa
nauubixX . — URL: https://apps.webofknowledge.com

5. ApXMB Hay4HBIX JKypHAJIOB 3apyOexHbIX u3narenascTB. — URL: https://arch.neicon.ru
6. Hayunas snexrponnas oubnumoreka «KubepJlennnkay. — URL: https://cyberleninka.ru
7. Hayunast snexrponHas 6nbmuorexka eLIBRARY.ru. — URL: https://elibrary.ru

8. Hayunas onextpoHHas Oubnmoreka Poccuiickoii  akamemun  ecrectBo3Hanus. — URL:
https://www.monographies.ru

9. [nardopma Nature . — URL: https://www.nature.com/siteindex

10. [Tnargopma Springer Link. — URL: https://link.springer.com

11. Tlpe3unentckas oubmorexka nmenn b.H. Enprinnaa. — URL: https://www.prlib.ru
12. Poccuiickas rocynapctBenHast oubnuoreka. — URL: https://www.rsl.ru

13. Poccwuiickast HarmonanbHast Oubmuoreka. — URL: http://nlr.ru

14. ®enepanbHoe xpanwnuine «EguHas kommekmus 1udpoBbIX oOpa3oBaTtenbHBIX pecypcoB». — URL:
http://school-collection.edu.ru

15. OBC «YnuBepcurerckas oubnuoreka onnaitn» . — URL: http://www.biblioclub.ru

16. ONEKTPOHHBIN KaTajaor dyHIaMeHTaJIbHON OubmuoTeKn TTV. — URL:
http://biblio.tsutmb.ru/elektronnyij-katalog

17. KOpaiit: snexTpoHHO-0mbImnoTeuHas cuctema. — URL: https://urait.ru

JyIeKTpPOHHAs HH(POPMALIMOHHO-00pa3oBaTesIbHas cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz
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B3aumoneiictBue mpernopaBaTenss M CTy[JEHTa B Ipolecce OOy4eHHUs OCYLIECTBISETCS MOCPEICTBOM
MYJIBTUMEUMHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJOTHUH, HUCHOJIb3YEMBIX B
ANIEKTPOHHOH MH(OPMAIIMOHHO-00pa30BATEILHON CPEie YHUBEPCUTETA.



