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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
OCBOCHHUS JUCIUILTUHBL:

- NPaBO3ALLIUTHBIN

MPABOOXPAHUTETBHBIN

IIPaBOIPUMEHUTEIIbHBIN

9KCIEPTHO-KOHCYIIBTAI[MOHHBIH

1.3 JlucuuriinHa OpUEHTHPOBAHA Ha MOATOTOBKY OOydYaroUIMXCs K MPo(ecCHOHaIbHON JAEATEIbHOCTH B
ctepe: 09 FOpucnpynenius (B cdepax: oOecredeHHs BEPXOBEHCTBA 3aKOHA, SIWHCTBA M YKPEIUICHUS
3aKOHHOCTH; 3all[UThl HMHTEPECOB JMYHOCTH, OOIECTBA M TOCYIApCTBa, pa3pabOTKU W peau3anuu
MIPABOBBIX HOPM; 00CCIICUCHHUS 3aKOHHOCTH | MTPABOTIOPSIIKA)

1.4 B pe3ynbTare 0CBOCHHS JUCHUIUIMHBI y 00YYarOIUXCs TOJKHBI OBITH C(OPMUPOBAHBIL:

O06001TIeHHBIEC TPYIOBEIC Kon n HanmMeHOBaHUe

(yHKIMH / TPYAOBBIC
(YHKIMY / TPYAOBBIC HIIH
npodeccroHaIbHBIC
JercTBUs (IPU HATUYIAN
npodcTangapra)

xommnereniuu ®I'OC BO,
HEOOXOIUMOM 1151
(hopMHUPOBaHUS TPYIAOBOTO
WIH PO eCCHOHATBLHOTO
JIeHCTBHS

MHankaTopbl JOCTHKEHUS] KOMIIETEHIIAM

VK-6 Cnocoben
OTpeNesaTh U
peanu30BhIBATH
MPUOPHUTETHI COOCTBEHHOM
JIESITEILHOCTH U CITIOCOOBI
€€ COBEPILICHCTBOBAHUS Ha
OCHOBE CaMOOLIEHKH U
00pa30BaHUs B TCUCHHE
BCEil JKU3HU

[IpoexTHpyeT TpPaeKTOpUIO CBOEro MNpodecCHOHAIBHOTO
pocTa M JIMYHOCTHOTO pa3BUTHUS, pacUIMpsSeT CBOH
npodeCcCHOHANBHBIN  Kpyrozop:  OpuoOpeTaer U
UCTIONIb3yeT Ha TpakTHKe O0a30Bble 3HAHUS, YMEHUS U
HaBBIKM W3 Pa3IUuHBIX cdep mnpodeccHoHaTbHOR
NeSITeTbHOCTH, B TOM YHUCIE 3HaHUs 00 OCOOEHHOCTH
(U3NOTOTHIECKIX MIPOLIECCOB B KJIETKaX
MUKpPOOPTraHNU3MOB

1.5 CornacoBanue MEXAUCITUIUTMHAPHBIX CBA3CH MUCIUTIINH, 00€CIIEYNBAIOIINX OCBOCHUE KOMITCTCHITHI:

VYK-6 CriocoOeH onpeneniTs U peaqn30BbIBaTh MPUOPUTETHI COOCTBEHHOM NESTEILHOCTH
U CIIOCOOBI €e COBEpIICHCTBOBAHMS HAa OCHOBE CAMOOIICHKH M 0Opa30BaHMs B TEUEHUE

BCEH KU3HUA

Ne HanmenoBanwme ®opma oOydeHus
/1 JACLIVIUINH,
OuHas 3aouHas
OTIPEIETISIOIIX
(cemecTtp) (cemectp)
MEXIUCIUTUTHHAPHBIE BEAEREEEERE
CBSI3H
1 |History&Technology + +
2|Self skills u + +
THIOTOPCTBO
3|Street mamc + +
4| AHanUTHYECKOE + +
YTCHHE
5 |bu3Hec-IaHupOBaHU + +
e B At HBeCT




Buonorus pa3BUTUA
YCJIOBCKA B HOpMEC U
maToJIOruu

bupxeBoe aeno

o)

Beenenue B
IICUXOJIOTHIO
KPU3UCHBIX
COCTOSIHUH U
OTKJIOHSIOIIETOCS
MOBEACHUS

Buxktumonorus

BoenHas npomnarania
KaK HHHOPMAIIHOHHOE

opyXHe

11

Boskarckuit
MIPAKTUKYM

12

Boccranosnenue
HUCTOPUH CEMBH T10
OTKPBITHIM
UH(POPMAITHOHHBIM
0a3aM JaHHBIX

13

leiimudukanms B
o0Opa3oBaHUU

14

T'eneTnka gyenoBeka

15

T'eononurtuka u
MOJUTHYECKAS
reorpadus

16

JBurarenbHbIN
pexuM (UHCTPYKTOP
o puzmdeckoit

KYyJIBTYpe)

17

I[CBaHLBaLII/Iﬂ HOPMBbI
IICUXHUYCCKOTO 1
JIUMYHOCTHOI'O
Pa3sBUTHUA: NIPUYUHBI U
MMOCICACTBUA

18

Hdemorpaduueckue u
MUTPaLUOHHBIC
IPOLECCHI

19

JuarHoctuka u
TICHXOJIOTHYECKHE
TEXHOJIOTUN
npopUIaAKTHKH
OTKJIOHSIOIIETOCS
MOBEACHUS

20

JlyXOBHO-HpPaBCTBEHH
0€ BOCIIMTaHUE

21

3apyOexxHas
JUTEpaTypa U BHI30OBHI
COBPEMEHHOCTH

22

3apyOeKHBIH
TTon-Bokan

23

3ammura mmpas
YenoBeKa




24

3n0poBbe-PopMUpyIO
e TEXHOJIOTHH B
o0Opa3oBarenbHON
cpene

25

I/II‘pOBBIe TCXHOJOTHUH

26

HHCTUTYT ceMbU B
COBPEMEHHOM
oOmecTBe

27

MHTEepHEeT-aHATUTHKA
— OCHOBa
TIPO/IBIKEHUS
COBPEMEHHOTO
MPEIIPUATHS

28

Kax 1r06uTh pedeHka:
SMOIMOHAILHBIN
KOMIIOHEHT
POIUTEITHCKOTO
OTHOUICHHS

29

KommyHuxkanus u
KOMMYHHKATHBHAS
KOMITETEHTHOCTD

30

KommraeHe B cucteme
obecreueHus
0e3011aCHOCTH
OusHeca

31

Kommiexcuas
JKOHOMHYECKast
0e3011aCHOCTh
OusHeca

32

KomnbrorepHas
rpaduka u au3anH

33

Kontpons 3a
UCIIOJTHEHHEM
PEMOHTOB B
MHOTOKBAapTHPHBIX
JIoMax

34

Koyunnr

3¢ PEeKTUBHOTO
oOmenus. TexHukn
pa3BHUTHS
HMOIIMOHAIEHOTO
MHTEIUICKTa

35

Kpenuroanue
(DU3HYCCKUX JTUI]

36

Kputnueckuit
UHCTPYMEHTapHH I
MPUHATHUS PELICHUN U
apryMeHTanus

37

KynerusupoBanue
MHKpPOOPTraHU3MOB

38

Jlaruna [lanc

39

JIuarBHCTHYCCKAS
OKCIICPTHU3a CIIOPHBIX
TCKCTOB

40

Jluteparypa pycckoro
3apyOeKbs




41

JIngnoe
IUIAaHUPOBAHUE U
yhpaBJicHHE pabounuM
BpEMEHEM

42

Jloruka

43

MeHeKMEHT
Kapbephl: KaK CTaTh
YCTEITHBIM
PYKOBOIHTEIIEM

44

Meronnka
COCTAaBIICHUS
POIOCIOBHOM

45

Mertoasl uzyueHus
MTOBCETHEBHOCTH

46

MCTO,Z[LI HU3yUCHUA
CCMbHU

47

MexaHNu3MBI
MPOTCKAHMS
OpTraHUYICCKHUX
peaxuuii

48

Mup coBpeMEHHOTO
HCKyCCTBa:
MOCTMOJIEPHUCTCKU I
MIPOEKT

49

MupoBsie BOMHBI B
CPaBHHUTEIHHO-UCTOPH
YECKOM paKypce

50

Mopnenu 31eKTpOHHOM
KOMMEPITHH

51

MonexynapHas
MUKPOOHOJIOTHS U
BHUPYCOJIOTHUS

52

MonexynsipHO-010I0T
WYSCKHUE OCHOBBI
MOBEJACHUS U
3aBUCUMOCTEH

53

MotuBanus B
KOYYHMHIEe

54

Haioroo6noxenne
OnsHeca

55

Hopwme! u paBra
COBPEMEHHOIO
3THKETA

56

HopwMsI s1361K0BOTO
OOIIEHUS B yCTIOBUSX
BUPTYaJbHOU CpEIIbI

57

OpranuzanmoHHO-IIpa
BOBBIC OCHOBBI
JeSATEIbHOCTH
HEKOMMEPYECKHUX
OpraHu3alui

58

Opranunzanus paboTsl
C IETbMU

59

Opranm3aus paboTs
C ceMbei

60

Opranunzanus paboTs
CIIOPTUBHOTO CYbH




61

Opranuzanus
pa3BUBarOILEH
MPEIMETHO-TIPOCTPaH
CTBEHHOU CpeIbl

62

OCHOBHBIE IPHEMBI
3¢ hekTuBHOM paboTHI
¢ uH(popmanuei

63

OCHOBEI
3D-monenupoBaHus

64

OCHOBEI
aKageMHYIeCKOi
SKUBOIIACH

65

OCHOBEI
apryMeHTaIuu

66

OcCHOBBI 0aJILHOTO
TaHLa

67

OCHOBEI
OMOJIOTHYECKOM
CTaTUCTHUKH

68

OCHOBBEI
BHIE€00JIOTHHTA

69

OCHOBEI
JIEKOpaTUBHOU
JKABOIUCHU

70

OCHOBEI JIET0BON
KOMMYHUKAIH Ha
WHOCTPAaHHOM SI3BIKE

71

OCHOBBI UTPHI Ha
OapabaHHOI
YCTaHOBKE

72

OCHOBBI UTPHI Ha
KJIaBUIITHBIX
MHCTPYMEHTAaX

73

OCHOBBI UTPHI Ha
3NIEKTPOTUTape

74

OCHOBEI
KOMMYHHKAIIUU B
HHTEPHET-NPOCTPAHCT
BE

75

OcHOBEI
KOH(IIUKTOIOT I

76

OcHOBEI
KOTIMpalTHHTa

77

OCHOBHI KOyYHHTa

78

OCHOBEI JIOTUKHA

79

OCHOBBI JIOTOIIE NN

80

OCHOBBI
MEIUITMHCKUX 3HAHHUI
B aJalITUBHON
(husnueckoi KyabType

|+ +

|+ +

81

OCHOBEI 001IIEH
[aTOJIOTHU U
TEpaTOJIOTHH B
aJalTUBHOU
(husnuecko KyasType

82

OCHOBBI OpTraHU3aNUN
PpaboThI C MOJIOICKBIO




&3

OCHOBBI MMPaBUJIBHOTO
MNHUTaHUA

84

OCHOBBI
MIPEIOCTABICHHUS
JKUJTHITHO-KOMMYHAJIb
HBIX YCIyT
HACEJIEHUTO

85

OCHOBBEI
palrOHAIBHOIO
IIPUPOIOIIOIb30BAHUS

86

OCHOBHI pHCYyHKa

87

OCHOBEI
COBPEMEHHOTO BOKaJIa

88

OcHOBBI
COBpPEMEHHBIX
METOZIOB (hU3HIECKOTO
aHaln3a BenecTBa

&9

OCHOBHI CyIeOHOM
JIMHTBUCTHYECKOUN
JKCIIEPTU3bI

90

OCHOBHI (PU3HOIOTHI
U TUTUEHEI AeTel

91

OCHOBBI YaCTHOH
[IaTOJIOTHH B
aJalnTUBHON
(husnuecko KyabType

92

OcHOBEI
3¢ $EeKTUBHOTO
MEHEKMEHTA

93

OcobenHocT
paccMoTpeHus
CEMEHHBIX CITOPOB

94

OcobenHocT
paccMoTpeHus
TPYIOBBIX CIIOPOB

95

OcobeHHocTH
CaMOIIPE3CHTAINH B
g poBoii cpene

96

Odopmnenne
pe3yNbTaToB
OHOJIOIHYECKHUX
HCCIICIOBAaHUH

97

Ilenaroruueckas
TEXHUKA U
MacTepCTBO

98

Ilegarornueckue
TEXHOJIOTUU O0YUYCHHSI
U poOBOTO
ITOKOJICHHMS

99

Ilegarornueckuii
aApPTUCTU3M

100

Ilenarornyeckuii
JU3alH TeXHOIOTHI
0o0ydJeHus

101

ITuceMeHHbBIN
nepeBojl JOKyMEHTOB
(DU3HYCCKUX JIUI]




102

ITucpMeHHbIN
MepeBOJ JOKYMEHTOB
FOPUIUYECKUX JINII

103

[InanupoBanue n
OpraHHU3aIus
OMOJIOTUYECKUX
HCCIICAOBAHUI

104

TToBenenue B
MyOJIMYHBIX MECTax

105

IloBcenHEeBHEBIE
PasroBOPEI

106

[To3nanue ceds uepe3
MPaKTHYECKYTO
TICUXOJIOTHIO

107

[To3nanue ceds uepe3
TICUXOIHATHOCTHKY

108

ITonsTne
TICUXOJIOTHYECKOMN
TpPaBMEI B
COBpPEMEHHOI
MICUXOJI0THH

109

ITocTTpaBMarnueckoe
JUYIHOCTHOE
pa3BUTHE: TIPUTOBOP
WA TOYKA
JUYIHOCTHOTO pOCTa

110

TIpaBoBbIE OCHOBBI
MIPUPOJIOTIONIE30BAHUS

111

[IpakTrky™m no
UTPOBBIM
TEXHOJIOTUSM

112

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

113

IIpob6nema cmbIcTa
JKU3HH U [IEHHOCTH B
dbunocopuun

114

IIporpammupoBanue
Ha s361Ke Python.
bazoBblii kypc

115

IIporpammupoBanue
Ha s361Ke Python.
IIpoaBunyTHI KypC

116

IIporpammupoBanue
Ha s361Ke Python.
Pazpabotka
BEO-TIPHIIOKEHUH C
WCTIOJIb30BAHUEM
Flask

117

IIpotuBoneiicTeue
KOPPYILUH U
(hopmupoBaHHe
AHTUKOPPYNLUOHHOTO
MOBEACHUS TUIHOCTU

10



118

[Ipodeccronanpubie
KOMTICTECHITUN
THIOTOPA

119

TTcuxuka u Mo3T

120

IIcuxonorus
OJIaroIOITyIHs, HITH
TICHXOJIOTHUSI
CYACTIIMBOTO
YenoBeKa

121

Tlcuxonorns
JIEBUAHTHOU
JINYHOCTH

122

Tlcuxonorus nercrea

123

TTcuxonorus
WHIUBUTyaIA3aIUU U
TBIOTOPCTBO

124

TTcuxonorus
KpEaTUBHOCTHU

125

Tlcuxonorns
KPUTHYIECKOTO
MBIIIIEHUS

126

Tlcuxonorns
MOJIOIOCTH U
3pENIOCTH

127

IIcuxomorus
MTOJIPOCTKOBOTO M
FOHOIIIECKOT'O
BO3pacra

128

TIcuxonorusa panHero
BO3pacTa

129

TTcuxonorus
TBOPUYECKOTO
CaMOpa3BUTHS

130

HCI/IXOJ'IOFO—HCI[aI‘ Oorn
YCCKHE OCHOBBEI
HUI'POBBIX TCXHOJIOTHH

131

[cuxopuznonoruyeck
M€ OCHOBBI TTOBEACHUS
Y KOTHUTHBHBIX
(hyHKIHI

132

Pexuccypa n
aKTEPCKOE
MacTepPCTBO

133

Peuesoe HUCKYCCTBO

134

PomocnoBHo-0morpad
HYECKOE KpaeBeIeHHE

135

Pycckas
nUCaTeNbCKast
kputuka XIX-XXI
BEKOB

136

Pycckuit [Ton-Bokan

137

CaMOMEHEIKMEHT:
METOIUKH U
TEXHOJIOTUH

138

CamoopraHuzarus u
CaMOPETyIISIHs B
BUPTYaITBHOM MHpE

11



139

Camopa3Butue u
aKTepcKoe
MacTepCcTBO

140

CoBpeMeHHast XuMus
U OKpYyJKaromias cpena

141

CoBpeMeHHbIE
WHCTPYMEHTBI JINYHOM
3¢ HEeKTHBHOCTH

142

CoBpeMeHHbIE
METOJIbI XUMUIECKOTO
aHanm3a B
KPUMUHAIMCTHKE

143

CoBpeMeHHbIE
MOJICKYIISIpHO-0HO0JIOT
UYECKUE U
MHKPOOHOJIOTUYECKIE
METOJIBI B
KPUMUHAIMCTHKE

144

CoBpeMeHHbIE
TIOJTXOJIBI K
MIEPCOHATEHOMY
MEHEDKMEHTY

145

CoBpeMeHHbIE
JKOJIOTHYECKHE
POOIEMBI

146

COLII/IS.J'IBHLIG CCTH KaK
KOMMYHUKAIIUOHHBIC
KaHaJIbI

147

Cranpaptusaius u
yIpaBicHUE
KauyeCTBOM B
PECTOpaHHOM U
TOCTHUHUYHOM
ouzHece

148

Crapran
«Art-pazBuTHe»,
MIPUMEHEHNE METOIOB
apT-TepareBTUYECKOU
paboThI B COTUATTEHOM
MIPOEeKTe

149

Crapram uepe3
COLMAJIbHBIE POEKTHI
B HEKOMMEPUYECKOI
OpraHHU3aIuu

150

Crpareruu u mpaBuiia
0€e3011aCHOrO
WHBECTUPOBAHHS Ha
(hPMHAHCOBBIX PHIHKAX

151

CrpaxoBaHue
JUYHOCTH

152

Crtpecc-MEHEIKMEHT
1 3¢ heKTHBHOE
B3aUMOJICHCTBHE

153

TearpanbHas
TMeTaroruKa

154

TekcT u 1uckypc B
Hurepuere

12



155

TeopeTuko-Meroauye
CKHE OCHOBEI
BOXKaTCKOM
JIeITEILHOCTH

156

Teopus u npaxkTHKa
cydeicTBa B ciopTe

157

Teopus u mpakTUKa
CyJIeHicTBa 10 BUJaM
BOCK «I'TO»

158

Texnomorun
BOXKaTCKO
JIESATENLHOCTH

159

TexHosoruu AeI0BOTO
o01eHus

160

Texnonoruu
KOPPEKLMH PEYEBBIX
HapyIllIeHu! y aerei
JIOLIKOIBHOTO
BO3pacTa

161

Texnonorun
Menualuy B
pa3peieHuu
KOH(IMKTHBIX
CUTyaui

162

TexHONMOTHM Pa3BUTHUS
BBICIINX
MICUXUYECKUX
(hyHKIHI

163

Texnomoruu
pediekcuBHO-TBOpYEC
KOTO CaMOpa3BUTHUS

164

TexHoorus u
OpraHu3aIus
TOCTUHUYHO-PECTOpaH
HOTO KOMILJIEKCa

165

TpeHunr
«MaiiHa-puTHeC»

166

Yhpapistomuii
pECTOpaHOM: Kapbepa,
passutHe u soft-skills

167

DyHKIMOHATbHAS
COCTAaBJIAIONIAs
3¢ HEeKTUBHOTO
MEHEHKMEHTA

168

Hudposas kyasrypa

169

YeJloBEeK Ha BOMHE KaK
COLIMOKYJBTYPHBIN
(dheHOMEH

170

Okojorus arMocQepsl

171

DKoyorus
rUAPOChEpsI

172

OKOHOMHUKA
MIPUPOJIOTIONIE30BAHUS

13



173 | OkOHOMHKO-TIPaBOBBIE + +
ACTICKTHI CO3JaHuUs U
pa3BHUTHS
COOCTBEHHOTO
OusHeca

174 |OnexTpoHHBIN + +
Ou3Hec. DIeKTpOHHAS
KOMMEPITHS

175 | 9ueprospdpeKTHBHOCT + +
b H
3HEprocOepeKeHNE B
JKWIHITHOU cdepe

176 | OTHOKYNIBTYpHBIE + +
pETHOHBI MUpa

177 |¥OBeHansHOE TIPaBO + +

178 [SI3bIK Kak 0OBEKT + +
CyleOHOM IKCTICPTU3BI

179 | SI3pIKOBast IMYHOCTE B + +
BUPTYaJIbHOM
MIPOCTPAHCTBE

2. Mecto aucuumiimabl B cTpykrype OIl cnenmanurera:

Jucuunnuna «O0mast Gu3noaoruss MUKpOOPTaHU3MOBY» OTHOCHUTCS K 4acTd, (OpMUpYyeMOM y4acTHUKaMHU
oOpazoBatenbHBIX OTHOMIEeHNH, y4ueOHoro miana OIl mo nanpasnenuto nmoaroroBku 40.05.04 - CyneOHas u
MIPOKYpPOpPCKasi 1eATEIbHOCTb.

JuctumuimHa «O0miast pru3nonoruss MUKpOOPraHU3MOBY» U3ydaeTcsi B 3 ceMecTpe.

3.00beM u conepxaHue TUCUUILIUHBI
3.1.00beM OUCLMILUINHEL:

Bun yueOHo# paboThI Qunas 3aounas
(Bcero yacoB) | (Bcero 4yacon)
O0mast Tpy10éMKOCTb TUCHUILIHHBI 72 72
KonrakTHast pabora 32 8
Jlexuuu (Jlexuum) 16 4
[Tpakruueckue (Ilpakt. pad.) 16 4
CamocrositensHas padota (CP) 40 60
3auer - 4

3.2.Conepxanue Kypca:

No HazBanue Bun yuebnol pabotsl, yac. | ®OpMBI TEKYIIETO
TEMBI paszzerna/TeMsl Jexuun | Ipakr. CP KOHTPOJIS
pao.
O|3[0|3 |03
3 cemecTp
1 HcTopus pa3Butus Pedepar
¢buznonoruu 2 - - -1 4| -
MUKPOOPTaHU3MOB
2 [TorpebrOCTH OtyeT mo
MHKPOOPraHW3MOBB| | | 5 | | 4 | _ nabopaTropHOi
MATaTETHHBIX pabore
BElIECTBaX




3 Tpancnopr Otuet no
MUTATEIbHBIX ) ) 4 naboparopHoi
BEIECTB B KJICTKH ) ) ) paGore
MUKPOOPTI'aHU3MOB

4 Tunel nuranus )| i S la Pedepar
MUKPOOPIaHU3MOB

5 Ha3nauenue Otuer no
MeTadonu3ma y nabopaTopHOi
MUKpoopranmzmos | 2 | - | 4 | - | 6 | - pabore;

KontponpHas
pabora

6 DHepreTuuecKui Otuet no
MeTaboIn3M 21 - 4| - 6 | - naboparopHoOi
MUKPOOPTIaHU3MOB pabote

7 KonctpykTrBHBIN Otuer o
MeTaboIH3M 2 - 4 - 6 - nabopaTopHOit
MUKPOOPTaHHU3MOB pabore

8 Perymanus KontponpHas
MeTabonu3ma Ha ) 6 pabota
YPOBHE aKTHBHOCTH i i i i

(bepMeHTOB.

Tema 1. UcTopus pa3BuTus (pu3M0J10ruM MUKPOOPTraHM3MOB
(YK-6)
Jlexknus.
JlonacTepoBCKUN TMepHox B  HUCTOPHUM  (U3MOJIOTHM MHUKpoopraHusmoB. Ilpobnemsr  ¢uznonoruu
MukpoopranuzmoB B Tpynax JlLIlacrepa. Mcropus m3zyueHuss oOMeHa BEIECTB y MHUKPOOPTaHU3MOB.
PazButue mpencraBieHuil o THmax TpohuUM MHKpOOpPraHu3moB. Vcropusi H3y4deHUS YHUKAIbHBIX
¢duznonornueckux GyHKIUNH MUKPOOPTaHU3MOB.

IIpakTH4eckoe 3aHATHE.
HE MPEyCMOTPEHO
3anaHus AJ51 CAMOCTOSITEILHOI padoThI.

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

- KOHCTIICKTHPOBAaHUE MaTepUAIIOB, paboTa CO CIIPAaBOYHOM JIUTEPATypOIi;

Tema 2. [Torpe0OHOCTH MUKPOOPTraHU3MOB B MUTATEIbHbIX BemecTBax (YK-6)
Jlekumus.

XuMUYecKne BellecTBa Kak MHTarelbHble cyOocTparbl. (OCHOBHBIE MaKpO- W MHUKPODJIEMEHTHI,
HeoOXoquMble ISl JKU3HENEATEIbHOCTH  MHUKpoopranu3moB. dakrtopsl poctra. AykcoTpodsl U
npotoTpodel.  DepMEHTATUBHOE  OCHAILEHUE MHUKpPOOPTaHM3MOB, 00ecleyuBaloiee  yTUIU3ALUIO
MUTATeNbHBIX BellecTB. KoHCTUTYTHBHBIE M UHAYHUOENbHBIE (GEpMEHThI. JK30- U 3HIO0PEPMEHTHI.
OcMmotpodubli W GaroTpoHBIA THUM TNUTAHUS MHUKPOOPTaHU3MOB. DPOTOTpodBl U XeMOTPO(HI.
Adtorpohsr u  rereporpodbl. OOnuratHeie W (akKyJIbTaTUBHBIE aBTOTPOQBI, MHUKCOTPO(HBIC
MUKpoopranu3mbl. Mexanu3mbl  ¢ukcarun  CO2  y MUKPOOPTaHU3MOB. ACCUMWISIUS  JTHOKCH]IA
ymiepoga reTepoTpopHbIMU MHUKpoopranusmMamu. Opranotpods! u autoTpodsl. McTouHMKN KHCIIOpona
TUTSt MHUKPOOPTaHHU3MOB. OO6nuratHbIe a’poObl, MHPOAIPODUIIBI, oOurarHeIe aHa’POOHI,
(bakyIbTaTUBHBIC aHa’poObl, a’pOTOJIEPAHTHBIE MHUKPOOPTaHuU3MblL.VIcTouHNKH azora TUIs
MUKpOOpranu3mMoB.  Mcrounuku  Bomopoja  aisi MHUKpoopraHusmoB. Hcrounuwku ¢ocdopa mis
MHUKpPOOPraHu3MoB. VCTOYHMKHM cepbl i HKpoopraHu3moB. JKene3o Kak d3JI€MEHT MUTaHUS.
[Tornomenue kKelleza  MUKPOOpPraHM3MaMd B adpoOHBIX W aHA’pPOOHBIX  YCIIOBHUSX.
Cunepodopbl.OTHOIIEHHE MUKPOOPTaHW3MOB K KOJMYECTBY M KauecTBY MHTATENbHBIX BELIECTB.
Onurotrpodsl 1 KOMUOTPOPBI. [MAPOTUTHKY U TUCCUHOTPOGHI.
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IIpakTH4Yeckoe 3aHATHE.

Jlabopatopuoe 3ansTue Ne 1. M3ydeHuwe 3HaueHUS OTIEIBHBIX IEMEHTOB IMUTAHUS HAa POCT
MHUKpPOOpranu3MoB (Ha nmpumepe Aspergillus niger)

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.

- MPOpabOTKa KOHCIIEKTOB JICKIMI U BOIIPOCOB, BEIHECEHHBIX Ha CAMOCTOSTEIIbHOE N3yUeHHE OCHOBHOW U
JIOTIOJIHUTENBHOM JINTEPATYPHI;

- KOHCIIEKTHPOBAaHUE MaTepUaIOB, paboTa CO CIIPAaBOYHOM JTUTEpaTypoOii;

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

CriocoObl MOCTYIUICHHUS] MUTATENbHBIX BELIECTB B KJIETKM MHKPOOPTraHM3MOB: IMAacCUBHas (TpocTas)
muddysus, obnerueHHas qud@ys3usi, akKTUBHBIN TPAHCTIOPT U MOAU(PHUKALINS TPYIIIIHL.

IIpakTH4Yeckoe 3aHATHE.

Jlabopatopnoe 3ansatue Ne 2. BrIsBIIeHHE OKHUCIUTEIHHO- BOCCTAHOBHUTEIBHBIX (DEPMEHTOB y OaKTepuid.
MeTtoapl u3ydeHHsl MPOAYKIMU FHAPOIUTHUECKUX (DEPMEHTOB Y OaKTepuil.

3aganus AJ151 CAaMOCTOSITEJIbHOM PadoThI.

- MPOpabOTKa KOHCIIEKTOB JICKIMI U BOIIPOCOB, BEIHECEHHBIX Ha CAMOCTOSTEIIbHOE N3yUeHHE OCHOBHOW U
JIOTIOJIHUTENBHOM JINTEPATYPHI;

- KOHCIIEKTUPOBAaHUE MaTepHaJIOB, pab0Ta CO CIIPAaBOYHOM JTUTEpaTypoOii;

Tema 4. Tunsl nuTanns mukpooprann3mos (YK-6)
Jlexknus.

XemonuToaBroTpopus. XeMoauTorereporpopus. XeMoopraHoaBTOTpodus. XeMoopraHoreTepoTpodus.
®otonurtoaBroTpodus. Potonmurorereporpodus. doroopranoarorpodus. DoToOpraHOreTEPOTPOPUSL.
VICTOUHUKYM SHEPTUH, JOHOPHI AIEKTPOHOB M HCTOYHHMKH YIIEpoJa, HCIOIb3yeMble MHKpPOOPTaHHU3MaMU
IpU Pa3HbIX TUMax mnuraHus. llpeacraBuTenu MHUKPOOPTaHU3MOB, OCYIIECTBIISIONINE Pa3HbIC THIIBI
MUTAHUS.

IIpakTH4Yeckoe 3aHATHE.
HE MPETyCMOTPEHO
3anaHus AJ51 CAMOCTOSITEILHOI padoThI.

- MpopabOTKa KOHCIIEKTOB JIEKIIUN U BOIIPOCOB, BHIHECEHHBIX Ha CAMOCTOSATENHHOE N3yUYE€HNE OCHOBHOM U
JIOTIOJIHUTENBHOM JINTEPATyPHI;

- KOHCIICKTHPOBAaHUE MaTepUAIIOB, paboTa CO CIIPAaBOYHOM JIUTEPATypOIi;

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

Bunel v ocHOBHbIE Ha3HaueHUs, O0Ias XapaKTEPUCTHUKA, OCOOCHHOCTH METa0OIMUYECKHX peakiui y
MHUKpPOOPraHu3MoB. MHOroo0Opasue MeTaboIndecKux MmyTeil y MUKpOOpTraHU3MOB.

IIpakTnyeckoe 3ansATHE.

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

3agaHus AJ51 CAMOCTOSITEILHOI padoThI.

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

- KOHCIIEKTHPOBAaHUE MaTepUAIIOB, paboTa CO CIIPAaBOYHOM JTUTEPATypPOA;

Tema 6. JHeprernueckunii MmeTad0u3M MUKpPoOpranusMos (YK-6)
Jlekumus.
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HcTounuku »sHepruu y Mukpoopranu3moB. CrocoOsl cuHTe3a AT® y mukpoopranusmon. [lytu
KaTa0oJIM3Ma TeKCO3 y MHUKPOOPTaHU3MOB (IIMKOJIU3, HEHTO30()OC(hATHBI OKUCIUTENBHBIA MYTh, IyTh
OuntHepa-/lynoposa). Lluki TpUKapOOHOBBIX  KHCIOT.  XapaKTEpUCTHKA TUIIOB  JHEPIreTHUYECKOTO
MeTabonu3ma.

KoMnoHEeHTHI AbIXaTeIbHON HEMH pa3HbIX MUKPOOPTaHU3MOB. AspobHoe apixanue. Cunres monekyn ATO
B JIBIXaTEeJbHOM 1lenn y OakTepuil u apoxokeid. AHa’poOHOe JbIXaHue. J[OHOPHI W KOHEYHbBIE AaKIENTOPHI
ANIEKTPOHOB, HCIIONB3yEeMbIe PAa3HBIMH MHKPOOPTaHM3MaMHM NpU aHadpoOHOM JbIxaHuu. HutpatHOE
IpIxaHue. buojornyeckue CBOMCTBA, pacHpoOCTpaHEHHE M POJb JCHUTPUPHUUUPYIOMIHUX OakTepuii B
npupozne. CynbdarHoe jabIxaHue. buomorndyeckue  CBOWCTBa, pacnpoCTpaHEHWE U 3HAYCHHUE
cynearBoccTanapnuBaomux Oakrepuil. CepHoe npixanue. KapOonartHoe npixanuwe. buonorundeckue
CBOWCTBa, OKOJOTMA M pOJb B MPHUPOJEC METAHOTCHHbIX OakTepuil. AHa’poOHOE IBIXaHHE C
MCTIOJIb30BaHUEM JPYTUX HEOpraHuueckux noHoB. dymaparHoe apixaHue. CyKIIMHOTCHHbIE OaKTepUH.
AHa’po0HOE JBIXaHUE C HCIHOJIB30BAHUEM [PYTUX OPraHUYECKUX AKLENTOPOB AJIEKTPOHOB. bpokeHwue.
CrnuproBoe OpokeHHME: XWUMHU3M, BO30yAWTENM M MpakTHUeckoe wucnoias3oBanue. Dddexr Ilacrepa.
MacnsHokucioe OpOXCHHE: XUMH3M, BO30yAUTENN " IIPAKTHYECKOE UCIIOJIb30BaHHUE.
AnileTroHOOyTHIIOBOE OpokeHHe. MOIIOUHOKUCIOE TOMO- U rerepodepMeHTaTuBHOE  OpOXKEHHE.
IIponinonoBokuciaoe Opoxenue. IlyTu cHHTE3a NPONMOHOBOM KHUCIOTBI Yy IpPOKapuoT. bpoxeHue
CMEIaHHOTO THUma. byrannumonoBoe Opokenue. COpaxuBaHHE aMHUHOKHCIOT MHUKpPOOpPTaHM3MaMHU.
Peaknus Cruknenga. COpaxuBaHue MYPHUHOBBIX M MUPUMUAMHOBBIX OCHOBAaHMHA MHKPOOPTaHU3MaMHU.
PaznokeHue LEIUTIONO3bI, TEMULEIUIIONO03, IVIIOKAHOB, TEKTHHOBBIX BEIIECTB, XUTHHA, XUTO3aHa,
JUTHHHA, YIVIEBOAOPOAOB, KCEHOOMOTHKOB. Oxucnenue JUIHUI0B u dochonunumon
MUKpoOpraiu3MaMu. lcronb30BaHue MHKPOOPIaHM3MAaMM OAHOYIVIEPOIHBIX coeauHeHuil. Hemnomnnoe
OKHCJICHUE OPraHWYEeCKHUX BELIECTB MHUKPOOPraHU3MaMH.

VYkcycHokucaoe Opoxkenue. OxuciaeHue HEOpPraHUYECKUX COeIMHEHUI XEMOJIUTOTPOPHBIMU
MUKpPOOpPTraHW3MaMU. MexXaHu3Mbl OKHCIIEHHSI HEOPraHWYEeCKHUX BEIIEeCTB U 3alacaHus >HEPruu
pasHbIMH rpynnamMu xemonutorpodos. [Ipouecc HuTpupHUKaM 1 €ro poiab B KPYyroBOpoTe a3oTa B
MPUPOJIE, OCYILIECTBISIEMbI HUTPUPUIUPYIOIMMH OakTepusiMu. OKHCIIEHHE MOJIEKYJISIPHOTO BOAOpOAa
BOJIOPOJTHBIMH OAKTEPHUAMU, IPUBOJIAIIESE K 3aracanuio dHeprun. KapOokcutpodHbie (OKHCISIONINE OKCHT
yriepoma)  Oaktepuu.  JKeme3o- W MapraHenokucistomue OakTepud. bakTepuu, OKHUCISAIONIHE
BOCCTaHOBJIEHHbIE HEOPTAHUYECKHUE COCIUHEHUS CEPBI.
Hcnonp3oBanne comHEYHOW dSHepruu OakTepussMu. [IUrMEHTBI (POTOCHHTE3UPYIOIUX  OaKTEPHil.
Crpoenue ¢oToCHHTETHYECKOrO anmapara y Oakrepuil. DOTOCHHTE3 C BbIIEICHUEM U 0€3 BbIICIICHUS
MOJICKYJISIDHOTO ~ KUCJIOpo/ia (OKCHTCHHBIM ¥  AHOKCUTCHHBIH  (POTOCHHTE3). ' enepupoBanue
BOCCTAHOBHUTEIBHBIX AKBUBAJIECHTOB. VICronp30BaHME SHEPIHMM CBETA SKCTPEMAJIbHBIMH Tajo0aKTepHUsIMU
(6ecxnopodunbHbiii porocuuTe3). DortoTpodHBIe OakTepuu. Pacmpocrpanenue GotorpodHbIX OakTepuit
B MPUPOJIE. IPUTPOOAKTEPHUH.

IIpakTH4eckoe 3aHATHE.
Jlabopatopuoe 3anstue Ne 4. V3ydeHne MOJOYHOKHCIOrO OpokeHus. OmnpeneneHne KoJIndecTBa U
KaueCTBEHHbIE PEaKLUHU Ha MOJIOYHYIO KHUCIOTY. MUKPOCKONNYECKOE N3yYEHHNE MOJIOYHOKHUCIIBIX
OakTepwuil.

3ananus AJ51 CAMOCTOSITeILHOI padoThI.
- MpopabOTKa KOHCIIEKTOB JIEKIIUN U BOTIPOCOB, BHIHECEHHBIX Ha CAMOCTOSATEIHHOE N3yUYE€HNE OCHOBHOM U
JIOTIOJIHUTENBHOM JINTEPATyPHI;
- KOHCTIEKTHPOBaHHE MaTepuajoB, paboTa co CIpaBOYHON JTUTEPaTypOK;

Tema 7. KoHCTpYKTHBHBII MeTa001u3M MUKpoopranuzmoB (YK-6)
Jlekumus.
Obmass cxema oOpa3oBaHMsI KOMIIOHEHTOB KIJIETKM MHUKpPOOPTraHM3MOB. BHOCHHTE3 aMHHOKHCIIOT;
OCHOBHBIE TMpENUIECTBEHHUKM M TyTH OuocuHTe3a. buocuHTe3 apomMarudecKux aMHUHOKHUCIOT.
buocunTes ymieBonoB, HYKIEOTHUIOB, KUPHBIX KHUCIOT, (pochonunuaos, nentuiaoraukaHa.Perymsmus
MeTaboIr3Ma y MUKPOOPTaHU3MOB.

IIpakTnyeckoe 3ansATHE.
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JlaboparopHoe 3ansTre Ne 5. V3yueHne MacistHOKHCIOTo OpokeHus. KauecTBeHHBIC peakiuu Ha
MaCJISIHYIO KHCIIOTY. MUKPOCKOMTUYECKOE H3yUeHUE MACISTHOKUCIBIX OaKTepU.

3ananus 1J151 CAMOCTOSITEILHOI padoThI.

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

- KOHCIICKTHPOBAaHUE MaTepUAIIOB, paboTa CO CIIPAaBOYHOM JIUTEPaTypPOi;

Tema 8. Peryasiuusi Metabosim3ma Ha ypoBHe aKTHBHOCTH (pepmentoB. (YK-6)
Jlekumus.

PerpounrnbupoBanue. KoBasentHas wmomudukanus. Perymsamuss cunTe3a depmeHToB. OnepoHHBIN
MPUHLIMIT OpraHU3alMi OaKTepHaNbHBIX XpoMoccoM. MHaynuOenbHbIe OMEPOHbI W MEXaHU3MBbI HX
¢yuknuonupoBanus.  Karabonuthast penpeccus.  [uaykcus.  MexaHu3mbl  (YHKIIMOHUPOBaHUS
penpeccuOeNbHbIX ONEpOHOB.  ATTeHyalus.  Perynaonel, MoxaynoHbl.  Perymsmuss Ha  ypoBHe
MYJITUT€HHBIX CEMENCTB. AyTOMHIYKIIHS.

IIpakTnyeckoe 3ansATHE.
HE TPEAYCMOTPEHO
3ajanus 1J151 CAMOCTOSITEJIbHOM PadoThlI.

- MPOpabOTKa KOHCIIEKTOB JICKIM U BOIIPOCOB, BEIHECEHHBIX Ha CAMOCTOSTEIIbHOE N3yUeHHE OCHOBHOW U
JIOTIOJIHUTENBHOM JINTEPATYPHI;

- KOHCIIEKTUPOBAaHUE MaTepUaJIOB, pab0Ta CO CIIPAaBOYHOM JTUTEPaTypOii;

4. Konrpoab 3HaHMI 00y4alOLINXCS M THIIOBbIE OLICHOYHbIE CPEICTBA
4.1. Pactipenenenue 0auioB:

3 cemecTp
* mocemnraemocts — 10 GamtoB
*  TEKyIHUHd KOHTPOJIbL — 70 OamioB
*  KOHTPOIBHBIEC Cpe3bl — 2 cpe3a mo 10 6amioB KaKabIi
* mpeMuasbHbIE OaiuTel — 20 6aioB

Pacnipenenenne 6aJiioB 10 3aaHHSIM:

No  [Ha3zBanue tembl | DopMbl Max. Mertoauka mpoBeIcHUS 3aHATHS U OLICHKU
Te | /BHJI y4eOHOH |TEKyIEro | KoJI-BO
MBI paboThI KOHTpoJist | 0asuioB

/ cpe3sl
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UcTopus Pegepar 10 8-10 GaiIoB — CTYOEHT TPaMOTHO BBICTPaMBaeT JIOTHKY CBOETO
pa3BUTHA JIOKJIa/1a, pacKphIBaeT TEMY MCCIIEIOBaHUs, OMUPAsCh Ha Pe3yJbTaThl
¢$uznonorun TEOPETUYECKUX W SMIUPUUYCCKUX HCCIENOBAaHMUU MOCIeOHUX 3-5
MHUKPOOPTraHU3M JeT, JAEMOHCTPUPYET OpHUTHHAJbHBIE HAXOAKH B  PELICHUH
OB poOIeMBl, HaMEYCHBI MEPCIEKTUBEI HCCIIEeIOBaHUS,
MPOIEMOHCTPUPOBAHEl ~ XOPOIIME  OpaTOpCKUE  CHOCOOHOCTH,
BBICTYIUICHHE  CONPOBOXKIACTCS  IMpE3CHTAlMeld  MOJYYCHHBIX
pe3ynbTaToB. [ paMOTHBIE OTBETHI HA IOTOIHUTEIBHBIE BOTIPOC.bI
5-7 ©amnoB -  CTYAGHT TPaMOTHO BBICTPAMBACT JIOTUKY CBOETO
JOKJIana, pacKpblBaeT  TEMY  HCCIICIOBAaHUS, OMUPAsCh  Ha
pe3yNbTaThl TEOPETHUYECKUX WM OMIHUPHYECKUX HCCIIeIOBAHUM
MOCHEIHUX 5 JeT, JEeMOHCTPUPYET OTIeNbHbIE OpHUTHHAJbHEIC
HaxXOAKH B PELICHWH NpOOJIeMBbl, TMEPCHEKTUBBI  HCCIIEI0BAaHUSI
HaMEYCHBI OTAETBHBIMH  IITPUXaMH, MPOIEMOHCTPUPOBAHBI
Xopoline OpaTopcKue  CIOCOOHOCTH, BBICTYIIJICHUE
CONPOBOKIAETCA MpEe3eHTalMeH IONyYeHHBIX pe3yabraToB. JlaHbl
IpaMOTHBIE OTBETHI Ha OTAEJbHBIC JOMOJIHUTENFHBIE BOPOCHI.
1-4 Ganna - MOTHKA BBICTYTIJICHUS B OTHACIBHBIX MECTaxX HapyIlIaeTcs,
TeMa WCCICJOBAaHUS PACKpBIBACTCS, ONUPAsACh Ha Pe3yNIbTaThl
TEOPETUYECKUX HcCieqoBaHuid mnociaeguux 10 JeT, OTCyTCTBYIOT
OpUTMHANbHBIE HAXONKA B PELICHWH NpPOOIEMBI, MEPCHEKTHBHI
WCCIICIOBAaHUSI HAMEUYEHBl  IMYyHKTUPHO,  MPOAEMOHCTPUPOBAHBI
CpeAHHE OpaTOPCKHE CIOCOOHOCTH, BBICTYIUICHHE COIMPOBOXKIACTCS
Mpe3eHTaleld TONyYeHHBIX pE3yNbTaToB, OTBETHI Ha BOMPOCH
TpeOyIOT YTOUHECHHUSI.
[TorpebHocTn | OTYET MO 10 CTyneHTsI B paMKax CaMOCTOATEIBHON paboTel MpopadaTHIBAIOT
MHUKpPOOpPraHu3M |1abopartop YKa3aHHbIE TE€Mbl M BBINOJNHAIOT MpaKTHYECKHe W JabopaTopHbIe
OB B HOM paboTel, pe3ynpTaThl OGOPMIISIIOTCS B BHAE OTYETOB, OIIEHKA II0
MTATaTETHHBIX pabore OayaM pamkupyercs ot 1 go 10.
BEIIIECTBAX
Tpancmopt OTtyeT mo 10 CTyneHTsI B paMKax CaMOCTOATENBHON paboTel MpopadaTHIBAIOT
MUTAaTeIbHBIX  |Taboparop YKa3aHHbIE TE€Mbl M BBINNONHAIOT TpaKTHYECKHe W JabopaTopHbIE
BEIIIECTB B HOM paboTel, pe3ynpTaThl OGOPMIISIIOTCS B BHAE OTYETOB, OIIEHKA II0
KJICTKH pabore OayaM pamkupyercs ot 1 go 10.
MUKPOOPTaHU3M

OB

19



20

Tune! nutanusg
MUKPOOPTaHU3M
OB

Pegepar

10

8-10 GannoB — CTYISHT TPaMOTHO BBICTPAaMBAeT JIOTUKY CBOETO
JOKJIa/1a, pacKpbIBACT TEMY HCCIICIOBAaHHS, ONUPAsCh HA PE3YJIbTaThl
TEOPETHYECKHX M OMIHMPHYCCKHX WCCICAOBAHUA  TOCIEAHUX 3-5
JeT, JCMOHCTPHPYET OpUTHUHAJIbHBIE HAXOAKH B  PEIICHUU
poOJIeMBI, HaMCUCHBI MIePCTICKTHBEI UCCIICIOBaHUS,
NPOJAEMOHCTPHPOBAHEI ~ XOpPOLIME  OPAaTOPCKHE  CHOCOOHOCTH,
BBICTYIUICHUE  CONPOBOXKAACTCS  NpPE3CHTAlMed  MOJYYEeHHBIX
pe3yabTatoB. [ paMOTHBIC OTBETHI Ha IOTIOJHUTEIBHBIC BOIIPOC.bI

5-7 6amioB -  CTYICHT TPaMOTHO BBICTPAMBACT JIOTUKY CBOETO
JOKJIaaa, pacKpelBaeT TEMy  HCCJICJOBAHUS, ONUpPAsCh  Ha
pe3yabTaThl  TEOPETHYCCKHX MM SMIHPHYCCKHX HCCICIOBAHUM
NOCJIEAHUX 5 JeT, JEeMOHCTPUPYET OTACIbHBbIE OpPUTHHAIBHBIC
HAXOOKU B PEIICHUU TPOOIEMBI, TEPCHEKTUBBl  UCCICIOBAHUS
HaMEUCHBI OTHENBHBIMH  IITPUXaMHU, MPOJAEMOHCTPHPOBAHBI
Xoporme OpaTopcKkue  CIOCOOHOCTH, BBICTYILJICHUC
CONPOBOXKIACTCS  MPE3CHTAMeH IONYYEeHHBIX pe3ysbTaroB. JlaHb
IPaMOTHBIC OTBETHI Ha OT/CIBHBIC JOTIOIHUTEIILHBIC BOIIPOCHI.

1-4 Gamia - JOTMKA BBICTYIUICHHS B OTACIBHBIX MECTaX HapyILIaeTcs,
TEMa HCCICIOBAaHUS PACKPhIBACTCS, OMHPAsCh Ha Pe3YJbTaThl
TEOPETHYECKHX HCCICAOBaHUI mocieanux 10 JIeT, OTCyTCTBYIOT
OpPHUTMHAIIBHBIC HAXOJKW B PEUICHHH MpPOOJIEMBI, IEPCIEKTHBBI
UCCJICIOBAHUS HAaMEYEHbl  ITYHKTUPHO,  NPOJCMOHCTPUPOBAHBI
CpeIHHE OpaTOPCKHE CIIOCOOHOCTH, BBICTYIUICHUE COMPOBOXKIACTCS
Npe3eHTalMell MONYyYCHHBIX PEe3YyNIbTaToOB, OTBETHl HAa BOMPOCHI
TpeOyIOT YTOUHECHHUSI.

Ha3znauenue
MeTabonm3ma y
MUKPOOPTaHU3M

OB

OTuer no
maboparop
HOI
pabore

10

CTyneHTsI B paMKax CaMOCTOATEIBHON paboTel MpopadaTHIBAIOT
yKa3aHHbIE TEMbl W BBIMOJHSIOT NPaKTHYECKHE M JIabopaTopHbIE
paboThl, pe3yasTarbl OQOPMISIOTCS B BHJIC OTYETOB, OIEHKA II0
OayaM pamkupyercs ot 1 go 10.

KonTtpoa
bHasl
pabdora(k
OHTPOJIbH
blii cpe3)

10

Ha muceMeHHyI0 KOHTPONBHYIO pabory orBomutcs 90 MuHYT (BCe
3aHsTHE). TeMa paboThl CBs3aHa ¢ MPEABIYIIIUMH TEMaMU 3aHATHH.
8-10 6ayTOB — CTYZIEHT BBIMOIHIUI PaboTy 6€3 OMMOOK U HETOYETOB,
JIOTTYCTHII He 00Jiee OJTHOTO HeJoueTa.

6-7 6ayIOB — CTYIEHT BBITOJHWI Pa0dOTy MOJHOCTEIO, HO JIOITYyCTHII B
Hel He 0ojiee OMHON HErpyOoi OMMUOKHM W OHOTO HEIOUYeTa, WIIH He
0oJjiee IBYX HEIOUETOB.

4-5 Gayia — CTYJCHT NPaBWIBHO BBHINMONHUI HE MEHEe IOJIOBUHBI
paboTHI WK TOMYCTHI He Oojiee IBYX IpyOBIX OMHOOK, WK He Ooliee
OITHOM TPyOO# M OxHOM HETpyOO¥ OMMOKM W OMHOTO HEAOoYeTa, WIIN
He Ooyiee IBYX-TpeX HETPyOBIX OIMWOOK, WM OXHOW HETpyOoit
OMMOKK W TPeX HEJ0YETOB, WU MPH OTCYTCTBHU OIMIMOOK, HO TPH
HAJINYHN YETHIPEX-TISTH HEIOYETOB.

2-3 Oamna — CTyOeHT TpPaBUILHO BEHITIONHUI MEHEE IIOJIOBUHBI
paboThI, JIOMYCTHI HECKOIBKO HEIOYETOB.

1 Gamnm — CTymeHT NpaBWIBHO BHIMONHWI He Oomee 25% paboThl,
JOTTYCTHII HECKOJILKO HETOUETOB MIIA OoJiee 3 rpyOBIX OMTHOOK.

DHEpPreTHIeCKU

1 MeTaboIn3M

MUKPOOPTaHU3M
OB

OTuer no
maboparop
HOI
pabore

10

CTyneHTsI B paMKax CaMOCTOATEIBHON paboTel MpopadaTHIBAIOT
yKa3aHHbIE TEMbl W BBIMOJHSIOT TNPaKTHUYECKHE M JIa0OopaTopHbIE
paboThl, pe3yasTarbl OQOPMISIOTCS B BHJIC OTYETOB, OIECHKA II0
OayaM pamkupyercs ot 1 go 10.

KoHcTpyKTHBHBI

i Mmetabonmu3M

MUKPOOPTaHU3M
OB

OTuer no
maboparop
HOI
pabore

10

CTyneHTBI B paMKax CaMOCTOATEIBHON paboThl MpopadaTHIBAIOT
yKa3aHHbIE TEMbl W BBIOJHSIOT NpPaKTHUYECKHE M JIa0OopaTopHBIE
paboThl, pe3yasTarbl OQOPMISIOTCS B BHJIC OTYETOB, OIECHKA II0
bayam pamkupyercs ot 1 go 10.




8. Perynsauus Kontpon 10 Ha nucemeHHyI0 KOHTpONbHYIO pabory orBomutcs 90 MunHyT (BCe

MeTaboI3Ma bHas 3aHsATHE). TeMa paboThl CBs3aHa ¢ MPEAbITYIIUMH TEMaMH 3aHATHH.
Ha YpOBHE padora(x 8-10 6amIoB — CTYACHT BBHIMONHUI paboTy 6e3 omHMOOK U HEIOYETOB,
aKTUBHOCTH  |OHTPOJIBH JOIyCTUII He 00JIee OHOTO Hel0ueTa.

(epMeHTOB. | blif cpe3) 6-7 0anoB — CTYACHT BBIMOIHII PadOTy MOJHOCTHIO, HO AOMYCTHI B

Hell He Oojiee OIHOM HEerpyOOW 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 Oomee
OJHOU TpyOOif U OTHOW HErpyOOi OMMOKK W OJHOTO HEIOUYeTa, WU
He OoJee ABYyX-Tpex HErpyOBIX OIIMOOK, WM OTHOM HerpyOoi
OmMOKKA M TPEX HEJOYETOB, WM MPH 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,
JOTMYCTHIT HECKOJIBKO HEAOUETOB HIIH Oojiee 3 TpyObIX OLIHOOK.

9. [TocemaeMocTs 10 Crynent nocetun Bce 100% 3ansaTuit

10. IIpeMuansHbIC OaITHI 20 JloToTHUTEIbHBIE TPEMHUATBHBIC OAJITBI MOTYT OBITh HAYHMCIICHEI:

- 3a TMPOCKT, BHINOJHEHHBIH TIO 3aka3dy paborojarenss W
peann30BaHHEIN Ha mpakTuke — 20 6auIoB;

- TIOCTOSIHHAsI aKTUBHOCTh BO BpEMs MPAKTHYCCKUX 3aHATHH — 10
0aJIIoB;

- TOJTHOCTBIO MOATOTOBJICHHASI K MyOIHMKAIUK CTaThs 110 TEMAaTHKE B
paMKax JUCIUIUTHHEI — 10 6aios;

- y4acTHhe € JOKJIaJJOM BO BCEPOCCHUMCKOW OJIMMIIMAJIE MO TEMaTHKe
m3ydaemMoi mucruruinae — 20 6aios;

- y4acTHe B BBICTaBKE [0 TEMATHUKE HM3y4aeMON NUCIHMIUIHHBI — 20
0aJIIoB;

- myOnmuKamus CTaThM [0 TEMAaTHUKE H3ydyaeMoi JTUCIUIUIMHBI B
COOpPHHMKE CTyACHUECKMX paboT / MaTepuajigax BCEPOCCHICKOM
koH(pepeHiuy / xKypHaie u3 nepeuns BAK — 10/ 15/ 20.

11. |MuauBugyanbHbIC 3aJaHUs, 90 Jlobop: CTymeHT MOXKeT TMpPEJOCTaBUTh BCE 3a/JaHUs TEKYIIEro
C IOMOIIBIO0 KOTOPBIX KOHTPOJISI U KOHTPOJIBHBIE CPE3bI
MOXHO HaOpaTb
JIOIIOJIHUTENbHBIE OaJLIbI

12. HUroro 3a cemectp 100

HToroBast oueHka 1o 3a4ety BeicTaBisgercs B 100-0auibHOM 1IKane U B TPaIUIIMOHHON YeThIPEeXOaIbHOM
mkane. IlepeBog 100-OamnmpHONW  PEeHTHHTOBOM  OLEHKM IO  JAMCUUIUIMHE B TPAaTUIMOHHYIO
YeThIpeX0aIbHYIO0 OCYIIECTBISETCS CIEAYIOUIMM 00pa3oM:

100-6annpHas cucrema Tpagunuonnas cucrema

50 - 100 6aiutoB 3aureHo

0 - 49 Gaiu10B He 3aureno

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
Kontponbnas padora

Tema 5. Haznauenue metabonu3ma y MUKpOOPTaHU3MOB
1. IMuranne MukpoopraHu3mMoB. DepMEHTATUBHOE OCHAIICHHE MUKPOOPTAHU3MOB, OOECIICUMBAIOIICE
YTUIN3ALMI0 MUTATENbHBIX BeliecTB. DaKkTophl pocTa OakTepruaabHOM KIIETKU. AYKCOTPO(dBI U
MPOTOTPO(EI.
2. OU3NONOTUYECKUE IPYIITbI MUTaHUA OakTepuii. MONEKyIApHBINA KUCIOPO, a30T U JKEJIE30 KaK 3JIEMEHTHI
MUTaHUs OAKTEPHIA.
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3. Tpancnopt BeliecTB B KJIETKy OakTepuid.
4. Mexanusmbl aBToTpodHOM Pukcammu CO2 y MUKPOOPTaHU3MOB.
5. Accummisitust CO2 retepoTpoHBIMH MUKPOOPTaHU3MaMHU.
6. MeTtabonn3mM MUKpOOpPraHu3MoB. HazHaueHne MeTa0OINYeCKUX PeakIMi Y MUKPOOPTaHU3MOB.

7. DHepreTHueckuil MeTabonu3M OakTepuandbHOM KIETKH. XapaKTepUCTHKA THIIOB SHEPreTUYECKOTO
Mmetabonu3ma. CrocoObr cunte3a AT® y Oakrepuil. cTouHuKH HEpruu y OakTepuid.

8. [Tyt katabonu3ma yIiieBoJIOB y OakTepHii.
9. A3poOHOE JpIXaHNE Y MUKPOOPTAaHU3MOB.
10. CtpoeHue npIXaTeNbHbIX LEeneil MUKPOOPraHU3MOB.

Tema 8. Perynsnus metabonu3ma Ha ypOBHE aKTHBHOCTH (DEPMEHTOB.
1 CrpykrypHast opranm3aiius (HOTOCHHTETHUECKOTO amnmapara y GoToTpodHBIX OaKTepHid.
2 OKcUTeHHBIN (POTOCHHTE3 Y TPOKAPHOT.
3 XapakrepucTuka 0akTepuid, OCYIIECTBISIONINX OKCUTCHHBIA (DOTOCHUHTES.
4 AHOKCUTEHHBIH (DOTOCHHTE3 Y MPOKAPHOT.
5 XapaktepucTuka OakTepuid, OCYIIECTBISIOMNX AaHOKCUTCHHBIN (DOTOCHHTES.
6 ®oTOCHHTE3 Yy 3KCTPEMAIBbHO ralo(MIBHBIX apXeOaKTEepPHid.
7 XeMoauToTpo(HbIE OAKTEPUHN; UX TPYIIIIHI.

8 OxucneHne HEOpraHWYeCKUX COoeAMHeHWH a3ora. Hutpudumupyrommue 6akTepuu; ux
pacrpoCTpaHeHUE B IPUPOJE U 3HAYCHUE.

9 OxwucneHne HEOPraHMYECKUX COCIMHEHHUI cepbl OakTepusiMu. THOHOBBIC OaKTEpUU U OECIIBETHBIC
cepobakTepuu; UX XapaKTepPUCTHKA, PACIIPOCTPAHEHHUE B IIPUPOAE U 3HAYCHHUE.

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

OTtuer no JiadboparopHoi padore

Tema 2. ITorpeGHOCTH MUKPOOPTaHU3MOB B IMUTATEIBHBIX BEIIECTBAX

Jlaboparopuoe 3anstue Ne 1. M3ydeHue 3Hau€HUS OTACTHHBIX 3JICMEHTOB MUTAHHS 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! MPOAYKLUH THAPOIUTHYECKUX ()ePMEHTOB y OaKTepuil.

Tema 5. HaznaueHnue meTaboau3Ma y MUKpPOOPTaHU3MOB

JlaGoparopHoe 3ansTue Ne 3. YTunuzanuss MUKpOOPraHM3MaMy HCTOYHUKOB YIJIEPO/ia M OPraHUYECKUX
a30TCOAEPKAIIUX COCTUHEHUM.

Tema 6. DHepreTHuecKrii METab0JIM3M MUKPOOPTaHU3MOB

Jlaboparopuoe 3ansitue Ne 4. M3yueHue MOIOYHOKUCIOTO Opoxenwus. OnpeneneHue KOJIM4ecTBa U
KaUECTBEHHbIC PEAKLUMHU HA MOJOYHYIO KHCIOTY. MHUKPOCKONIMYECKOE U3yUEHUE MOJIOYHOKHUCIIBIX
OaKkTepuil.

Tema 7. KoHCTpyKTHBHBII MeTa00JIM3M MUKPOOPTaHU3MOB

Jlabopatopnoe 3anarue Ne 5. M3yuenue macistHokucioro OpokeHus. KauecTBeHHBIC peakIluu Ha
MAacCJISIHYIO0 KHCIIOTY. MUKPOCKOMIMYECKOE H3yYeHUE MACISHOKHUCIBIX OaKTepUil.

Pedepar



23
Tema 1. Uctopus pa3Butus Gpu3nOIOTHH MUKPOOPTaHU3MOB
Tewmsl pedepaTuBHBIX padbOT
. IlnTanne Mukpoopranu3smMoB. PU3NOIOTUYECKHUE 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 MUKpPOOPraHH3MOB B TpoliecCE€ aHa’POOHOTO JABIXaHHS.
. Cuntes Monekyn AT® y MUKpoOOpraHU3MOB B TIPOIIECCe OPOKCHHMS.
. PaznoxxeHne MUKpoOpraHu3MaMy LEJUII0I03bl, TEMULIEIUTION03, TUTHUHA U IEKTUHOBBIX BEIIECTB.

00 3 N L LN

. AppobHOE 1 aHadpOOHOE pacilelIeHHe aMUHOKUCIIOT MUKPOOPraHU3MaMH.
9. Pa3noxxeHue yrieBogopo1oB U KCEHOOMOTHKOB MUKPOOPTaHU3MaMHU.

10. OkuciieHre HEOPTAHNYECKUX COCTMHEHUNM OaKTePUSIMH.

11. Ucnonp30BaHnEe MUKPOOPraHU3MaMH COJTHEYHON DHEPTHH.

12. buocuHTE3 aMUHOKHUCIIOT: TMPEAMICCTBEHHUKH, CITOCOOBI OMOCHHTE3a. brocuHTe3 apoMaTuiecKux
aMUHOKHCIIOT.

13. buocuHTe3 yrieBoJo0B.
14. duxcanus MOJIEKYJIIPHOTO a30Ta MUKPOOPTaHU3MaMHU.
15. Perymsimust metabonu3ma y OakTepuil.

4.3 IIpomexxyTouHast aTTeCTaIMs 110 AUCIIUIUIMHE POBOIUTCS B JopMe 3adeTa

Tunosblie Bonpocsl 3auera (YK-6)
1. Iluranue MuKpoopranuzMoB. dDepMEHTATHBHOE OCHAILICHHE MHUKPOOPTaHU3MOB, 00€CIeunBaloiee
YTUIN3AIMIO MUTATENbHBIX BellecTB. DakTophl pocTa OakTepuaibHOM KIETKU. AYKCOTPO(dBI U
POTOTPOPHI.
2. ®u3nonornuecKre Tpynibl MATaHUS OakTepuii. MOJIEKYISIpHBIN KHCIIOPO/I, a30T U YKEJIe30 KaK JIEMEHTHI
MATaHMs OAKTEPHIA.
3. TpaHCTIOPT BEMIECTB B KJIETKY OaKTEpHil.
4. Mexanu3Mmsl aBToTpodHO# Prkcanuu CO2 y MUKPOOPTaHU3MOB.
5. Accummitsiniist CO2 retepoTpoHEIMU MUKPOOPTaHU3MaMH.
6. MeTtabonn3M MUKpooprann3mMoB. Ha3HaueHue MeTaboNn4ecKux peakuuil y MUKpOOPTraHH3MOB.

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

8. [TyTu xaTabonm3Ma yIiieBoJI0B y OaKTepHid.

9. A3pobHoe pIXaHue 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 MeTabonn3Ma y Oakrepuil. JJoHOpbI U
aKIENTOPHl JIEKTPOHOB, HUCHOIb3yeMble OaKTEPUSIMH IPU aHAIPOOHOM JBIXaHUH.

14. Hutpatnoe npixanue. JleHutpudunupyromue OakTepuH; UX XapaKTepHCTUKA, pacCpOCTPAaHEHHUE B
IIPUPOAC U 3HAYCHUE.

15. HuccumunsiuonHas cynbdarpenykuus. Cynab(aTrBoccTaHaBIMBAIONINE OAKTEPHH; UX
XapaKTEPUCTHUKA, PACIIPOCTPAHCHUE B IIPUPOJIE U 3HAYCHUE.

16. Meranorenes. Pactipoctpanenue B npupojie, XapakTeprUCTHKa U 3HAY€HUE METAHOTEHHBIX OAKTepHUit.
17. CromuproBoe Opoxenue. Dpdexr [lactepa. MukpoopraHU3Mbl, OCYIIECTBISIONINE CITUPTOBOE
OpokeHHe. 3HaUCHUE CITUPTOBOTO OPOXKECHHSI.

18. MomnoyHokucI0€ OpoXeHHE, ero TUIlbl. PacmpocTpaHeHrne MOJOYHOKHUCIBIX OaKTepUid U UX
MIPAKTHYECKOE HCIIOIb30BAHUE.



19. MacnsHokucioe OpoxeHue. IIpakTHueckoe HCIOIb30BaHUE OaKTEpHil, OCYIIECTBISIIOIINX
MAaCJISTHOKHCIIOE OpOXKEeHHUE.

20. AueroHoOytunoBoe Opoxkenue. [IByx¢azHoCTh areroHoOyTuinoBoro Opoxenus. [Ipakruyeckoe
UCTIOJIb30BaHHE.

21. IIponnoHOBOKHUCIIOE OpoXKeHHE: IMyTH OOpa30BaHMs MPOMHMOHOBOM KHCIOTHI Y MPOKAPHOT.
PacnipocTpaHeHne NpoNMOHOBOKHCIBIX OakTepuii B mpupone. [IpakTuyeckoe UCroib30BaHue.

22. bpokeHre CMEIIaHHOTO TUIIA.

23. byrananonoBoe OpokeHHE.

24. Ucnonb3oBaHue OSJIKOB MUKPOOPTaHU3MaMHU.

25. AspoOHoe pacieryieHne aMUHOKHCIIOT MUKPOOPTaHHU3MaMHU.

26. CopaxxuBaHNEe aMUHOKUCIIOT MUKpoopranu3Mamu. Peakuus CtukiieHaa.

27. Ana’poOHOe pasznokeHHe (cOpakMBaHWE) a30TUCTHIX OCHOBAaHUM MHUKPOOPTaHU3MaMHU.
28. A3poOHOE OKUCIIEHUE a30THCTHIX OCHOBAHUN MUKPOOPTraHU3MaMHU.

29. Okucnenue Tunua0B U GochHOoTUIUI0B MUKPOOPTaHIU3MAMHU.

30. Pa3noxeHne 1eon03bl MUKPOOpraHU3MaMH.

31. PaznoxkeHune reMuIesIoa03 U NIIOKAaHOB MUKPOOPTaHU3MaMHU.

32. Pa3noxeHue IMTHUHA U IEKTUHOBBIX BEIIECTB MUKPOOPraHU3MaMH.

33. PaznokeHne XMTUHA U XUTO3aHA MUKPOOPraHU3MaMHU.

34. Pa3noxeHne alKkaHOB MUKPOOPTaHU3MaMHU.

35. PaznoxkeHne apoMaTHue€CKUX YITIEBOAOPOAOB MUKPOOPTaHU3MaMHU.

36. PaznoxeHnne KCeHOOMOTHKOB MUKPOOPTaHU3MaMH.

37. HenomHoe OKHCJICHHE OPTaHMYECKUX BEIIECTB MHUKPOOPTaHU3MaMH. YKCYCHOKHCIIOE OpOKEHHE.
38. buocuHTe3 aMMHOKHUCIOT OaKTepUsMHU, OCHOBHBIC INPEIIISCTBEHHUKH W IyTH OMOCHHTE3a.
39. buocuHTE3 apOMaTHIECKUX AMUHOKHUCIIOT OAKTEPUSIMH.

40. bBruocuHTE3 HYKJICOTHIOB OaKTEPHSIMH.

41. buocuHTe3 TUNUAO0B OAKTEPUSIMH.

42. bBuocuHTE3 YIIeBOI0OB aBTOTPOGHBIMHU U T€TEPOTPOPHBIMU OAKTEPHSIMHU.

43. bruocuHTe3 MeNTUI0TIIMKaHA OAKTEPHSIMHU.

44. CumOuoTHueckre, CBOOOTHOXKHUBYIINE M aCCOLMATUBHBIEC a30T(HDUKCATOPHI.

45. ®epMeHTHI HUTPOTEHA3bl. MeXaHU3MBbI 3aIIUThl (DEPMEHTOB HUTPOTEHA3 OT MOJIEKYJISIPHOTO KHUCIOpO/Ia
y a30THUKCUPYIONTUX OaKTepHUi.

46. buoxumus azotdukcanuu y 0akTepui.
47. CumOuno3 KiyOeHbKOBBIX OakTepuil 1 60OOBBIX paCTEHUH.

48. buomtroMuHecHeHIUs OakTepuii. 3aBUCHUMOCTh WHTEHCUBHOCTH JIIOMHUHECIICHIIUH OT TUIOTHOCTH
KJICTOK OaKTepuil B IOMYJISITUH.

49. ®OTOCUHTETUYECKUE TUTMEHTHI Y GOTOTPODHBIX OAKTEPHIA.

50. CrpykrypHas opraHu3zanus (OTOCHMHTETHYECKOTO ammapara y GOoTOTpOopHBIX OaKTepHil.
51. OxkcureHHbIN POTOCUHTE3 Y MPOKAPHOT.

52. XapakrepucTuka O0akTepuil, OCyIIeCTBISIOMNX OKCUTCHHBIH (DOTOCHHTES.

53. AHOKCUTEHHBINH (DOTOCUHTE3 Y IPOKAPHUOT.

54. XapakrepucTuka OaKTepHid, OCYLIECTBISIOMIMX AHOKCUTEHHBINA (POTOCHHTES.

55. dorocuHTEe3 Y AIKCTpEMaIbHO TaloUIBLHBIX apXe0aKTepuil.

56. XemonuToTpo(hHbIe OAKTEPUU; UX TPYIIIHL.

57. OxucieHre HEOPraHWYECKHX COeAMHEHWH a3ora. Hutpudunmpyronme 6akTepuu; ux
pacnpocTpaHeHHe B IPUPOJIE U 3HAUCHHE.

58. OxucrneHne HEOPraHWYECKUX COCAMHEHHWH cepbl OakTepusiMu. THOHOBBIE OAaKTEpHU M OECIIBETHHIE
cepobaKkTepuu; UX XapaKTepUCTHUKA, PACIPOCTpaHEHUE B IPUPOE U 3HAYCHHUE.

59. OxucneHre WOHOB >keie3a. AMAOPUIBHBIE U HEUTPOPUIHHBIC KEITC300aKTEPUH; X
XapaKTEepPHUCTHKA, PACIIPOCTPAHEHHUE B MPUPOJIE U 3HAUCHUE.



60. Oxucienue MOJEKYISIPHOTO Bojopoaa OakrepusMu. BomoposHble OaKkTepuu; UX XapaKTEepUCTHKA,
pacrpocTpaHeHue B IPUPOIE U 3HAYCHHUE.

61. Okucnenue okucu yriepoaa 6axkrepusimu. Kapookcutpodnsie OakTepuu.

62. Hcnonb3oBanue mukpoopranmdmMamu Cl-coenunenuit. MeTunorpodHbie OaKTepun; UxX
IIPAKTUYECKOE IPUMEHEHHE.

63. Perymsmus metabonu3ma OakTepuii Ha ypOBHE aKTUBHOCTH (DEPMEHTOB.

64. Perymsuus merabonu3ma Oakrepuil Ha ypoBHE reHOB. OmnepoHHas OpraHu3alus OakTepHalbHBIX
XpOMOCOM.

65. UnaynubensHeie oneponsl. KarabonutHas penpeccust.

66. PenrpeccuOenbHbIC ONIEPOHBI. ATTEHYyaIHS.

67. Perynon. MonaynoH. Perynauus Ha ypoBHE MYJIBTUTE€HHBIX CEMEMCTB. AYTOMHIYKIUS.

TunoBble 3aganus 1 3a4era (YK-6)
He npenycmotrpeno

4.4. llIkana oueHMBaHUS TPOMEKYTOUHOM aTTeCTALMKI
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Orenka T T— JleckpunTopsl (YpOBHH) — OCHOBHBIC TIPU3HAKH OCBOCHHUS (ITOKA3aTeIn
TOCTHIKCHHUSI PE3yJIbTaTa)
«3aUTEHOY VK-6
(50 - 100 6amnoB)
«HE 3aUTCHOY VK-6
(0 - 49 Gannos)

5. MeTonnueckue yKkazaHusi AJisl 00y4al0OIIUXCS 110 OCBOCHUIO M CHUILTHHBI (MOLYJIS)

5.1 MeTtoandeckue yka3aHus 110 OPTaHU3aIMN CaAMOCTOSTEIBbHOM PadO0ThI 00YUYaIOIIUXCSI:

[Ipuctynas K W3yYeHUIO TUCIUIUIMHBI, B MEPBYIO Odepelb OOydaromuMcsi HEOOXOAMMO O3HAKOMHUTHCS
comepxaHueM paboueil mporpammbl nuctuiummabl (PITJ]), xotopas ompexaenser coaepxaHue, oObeMm, a
TaKKe MOPSAIOK U3YUCHHsI U MTPETIOaBaHus yIeOHOM TUCIUILINHEL, €€ pa3/iena, YacTu.

J171 caMOCTOSATENbHOM paboThl BaKHOE 3HaYEHHE UMEIOT paszeibl «O0beM U collepikaHne AUCIUTITMHBD),
«YuebHo-MeTonyeckoe U HHGOpMAIIMOHHOE 00ecieyeHIe TUCIUIUIUHBD U «MaTepruaabHO-TEXHUYECKOe
obecrieueHre JUCITUTUIMHBI, TpOorpaMMHOE obecrieueHue, MpodecCuoHaIbHbIC Oa3bl TaHHBIX 1
MH(OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI».

B pazmene «O0bemM u copepkaHHe AMCHUIUIMHBDY YKa3bIBAIOTCS BCE pas3leibl UM TEMbl H3ydaeMoi
JTUCLUIUTMHBL, @ TAK)KE BUJIbI 3aHIATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKHUX Yacax.

B pasmene «YueOHo-meToamueckoe u HUH(POpMAIMOHHOE OOECleYeHUE JAUCIUIUIMHBDY —YyKa3aHa
peKOMEeHTyeMasi OCHOBHAS U JIOTIOJTHUTEIbHAS JINTEpaTypa.

B paznmene «MarepuanbHO-TeXHUYECKOE OOeCIeueHue TUCIUIUIMHBL, TMPOrpaMMHOE oOecreueHue,
npodeccuoHanbHble 0a3bl JaHHBIX U HWH(GOPMAIMOHHBIE CIPAaBOYHBIE CHCTEMBD» COACPKHUTCS IEepeueHb
npodeccruoHanbHbIX 0a3 JaHHBIX U MHQOPMALIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIHUMBIX AJII OCBOCHHUS
JUCIUIUTAHBL.

5.2 Pexomennanuu oOy4aromumcs 1o padore ¢ TEOpeTUUECKUMHU MaTeprallaMy 110 TUCLUITIIMHE

[Tpu u3yuennu u npopaboTKe TEOPETUIECKOTO MaTepraia HeoOX0IuMO:

- IPOCMOTPETH €I1I€ pa3 Nnpe3eHTaruo Jekuuu B cuicteMe MOODLe, moBTOpUTh 3aKOHCIIEKTUPOBAHHBIN HA
JEKIMOHHOM 3aHATHM MaTepual M JOMNOJIHUTh €ro € YYEeTOM PEKOMEHAOBAHHOW IOMOIHUTEIbHOU
JIUTEPATYPBI;

- IIPY CAMOCTOATEILHOM U3YYEHHH TEOPETUYECKONW TEMBI CAENATh KOHCIIEKT, UCIIOJIb3Yysl PEKOMEH/I0BAaHHbIE
B PIT/] ucrounuku, npodeccuoHanbHbie 0a3bl JAHHBIX U HHPOPMALIMOHHBIE CIIPABOYHbBIE CUCTEMBI:

- OTBETUTH HA BOIIPOCHI JJIsi CAMOCTOSTEIILHOW pabOTHI, 10 TeME MpeAcTaBIeHHbIe B myHKTe 3.2 PI1/I.

- IIPY NOATOTOBKE K TEKYILIEMY KOHTPOJIIO MCIIOIb30BaTh MaTepralibl (hoH1a oLeHouHbIX cpencTs (POC).
5.3 Pexomennaruu o pabore ¢ Hay4HOU 1 y4eOHOM uTepaTypoit
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PabGota ¢ OCHOBHOM M JONOJHUTENBHOM JHMTEPaTYpOl SBISETCS IIaBHOM (OpMOI caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHApPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAHHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia M PEeKOMEHIOBAHHBIX
HCTOYHUKOB U JINTEPATYpPBI I10 TEMATUKE JICKLIUN.

KoHCHeKT JIeKInu JOIKEeH coliepKaTh peepaTUBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoii Ha pa3MmeleHHsle B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYphl IO
TeMaM, BBIBOJBI MO KaXKAOMY Bompocy. KOHCIeKT MOXKeT OBITh BBITIONHEH B paMKax paclieuyaTKH BbIIa4uH
NPe3eHTAlUi JIGKIUH WM B OTACNIBHOW TeTpaau mo mpeaMery. OH JODKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKAaTh HE OTHOCALIYIOCS K TeMe UH(POPMAITUIO HITH PUCYHKH.

KoHcnieKThl HayyHOW JMUTEparypbl MPU CaMOCTOSATENBHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI CONEPIKaTh
OTBETHl HA KaX/bli TOCTAaBICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpA, HAa3BaHMS W TOJA HW3AAHUS HUCIOJIb3YeMOH HaydyHOW JHMTEpaTyphl.
KoHcniekT MoXeT ObITh ONOpPHBIM (COAEpXkAaTh JUIIb OCHOBHBIC KIIIOUYEBBIC MO3MIMH), HO TPH 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET OBITh NOAPOOHBIM. OO0beM KOHCHEKTa
OIIPENIETSAETCS CAMUM CTYIACHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOI CTYICHT MOXKET:

- JCJIaTb 3alluCu IO XO4Yy UYTCHUA B BHUAC MPOCTOr0 WJIMW PAa3BCPHYTOIrO IJIaHA (COB,Z[aBaTI: MEpCUCHb
OCHOBHBLIX BOITPOCOB, PACCMOTPCHHLBIX B I/ICTOLIHI/IKG);

- COCTaBJATH Te3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbU MJIM MOHOTpaduu, KOpPOTKOE
U3JI0KEHUE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 00001eHe OCHOBHBIX BOIIPOCOB PadOTHI);
- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).
5.4. PexoMeHalMy 10 OATOTOBKE K OTAEIBHBIM 3a/IaHUSM TEKYIETO KOHTPOJIS

CobecenoBanue MpennojaraeT OpraHu3aluio Oecelpl MpernoAaBareist cO CTyAEHTaMH 10 BOIpOCam
MPAKTHYECKOTO 3aHATUS C LIEJbl0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
pasgeny, TeMme, mpobieme U T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUU, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1I.

YCTHBIE OMpOC MOXKET TPUMEHATHCS B pas3audHbIX (Qopmax: (PpoHTAIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaU€CTBA YCTHOTO OTBETA MOJIJIEIKAIIETO OL[CHKE:

- IPaBUJIBHOCTB OTBETA IO CONEPIKAHHUIO;

- IOJTHOTA U TIIyOnHa OTBETA;

- CO3HATEIIBHOCTh OTBETA;

- JIOTMIKA U3JI0KEHUsI MaTepuaa;

- PallMOHAIILHOCTD MCIIOJIb30BAHHBIX IIPUEMOB U CIIOCOOOB PELIEHHs OCTABICHHON yueOHOIl 3a1auy;

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

- HCIIOJIb30BaHUE JOIIOJHUTEIBHOIO MaTepHUaa;

- PallMOHAJILHOCTb UCIIOJIBb30BaHUS BPEMEHH, OTBEJICHHOIO Ha 3a/laHNE.

YCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3ECHTALUEH, KOTOpas IMOATOTaBIMBAECTCA IO OAHOMY U3
BOIIPOCOB MPAKTHUYECKOTO 3aHATUS. [IpH BRICTYIUIEHHH ¢ Mpe3eHTanueld HeoOXoauMo oOpamarb BHUIMaHUE
HAa TaKM€ MOMEHTBHI KaK:

- colep)KaHUE MPE3CHTAllUN: AKTYaJIbHOCTh TEMBI, MOJHOTA €€ PACKPBITHS, CMBICIOBOE COACpIKaHUE,
COOTBETCTBHE 3asBICHHOW TEMBI COJIEPIKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBaHUSIM (IIETTH. CCBHUTKH
Ha PECypChl. COOTBETCTBHUE CONEPXKAHHS M JUTEPATYphl), MPAKTHUECKasT HANPaBICHHOCTh, COOTBETCTBHE
CoZIepKaHus 3asiBICHHON (opMe, aJeKBaTHOCTh UCIIOJIb30BaHHS TEXHHUECKUX CPEICTB yUEOHBIM 3aqadam,
MOCIIEIOBATEIIEHOCTD U JIOTHYHOCTh MPE3CHTYEMOTO Marepuara,

- odopMiieHHE Mpe3eHTAlMU: 00bheM (OMTHUMaTbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIUYHE U
COOTBETCTBHE TpapUKd W aHUMAIMH, 3BYKOBOE OQOpMIICHHE, CTPYKTYpHpPOBaHUE WH(POPMAIUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAaHUSIM), OPHUTHHAIBHOCTH OQGOPMIICHHS, ACTETHKA, HCIIOJIIb30BaHHE
BO3MO)KHOCTH ITPOTPAMMHO# CpeJIbl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- JUYHOCTHBIC Ka4€CTBa: OPaATOPCKUC CIIOCOOHOCTH. CO6J'IIOI[€HI/IC periiaME€HTa, SMOIMOHAJIBHOCTh, YMCHHUC
OTBETUTH HAa BOIIPOCHI, CHCTCMAaTU3NPOBAHHLIC, FJ'I}’60KI/I6 1 IIOJIHBIC 3HAHUA 110 BCEM pasgcjiaM IIporpaMMBbl:
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- CoJepXaHWE BBICTYIUICHHUS: JIOTUYHOCTh W3JIOKCHHUS Marepualia, PacKpbITUE TEMBI, JOCTYIHOCTh
u3noxkeHus, dPpdexTuBHOCT npuMeHeHust cpeactB WKT, cmocoObl ©u  yClIOBHS — JTOCTHIKCHHUS
PE3yABTaTUBHOCTH M IPGEKTUBHOCTH IJIsS BBIOTHEHUS 3a/ad cBOed MpodeccHoHaTbHOW WU y4eOHOU
JEeSATeNbHOCTH, JOKAa3aTeIbHOCTh MPUHUMAEMBIX PEIICHUHN, YMEHHE apryMEHTHPOBATh CBOM 3aKIIIOYCHUS,
BBIBOJIBI.

6. YueOHO-MeTONM4YecKoe M HHPOPMALMOHHOE o0ecieyeHre JUCHMIITTHHbI

6.1 OcHoBHas UTEpaTYypa:

1. Emues B. T., Mumyctua E. H. MukpoOuosnorust : Y4eOHHK JUIsl BYy30B. - UCHp. W JIOI; §-€ U3.. -
Mocksa: FOpaiit, 2020. - 428 c. - Tekcr : smekrpommbii // DBC «HOPAUT» [caiir]. - URL:
https://urait.ru/bcode/449960

2. 3BepeB B.B., boituenko M.H Menununackass MEKpOOHOJIOTHS, BUPYCOJIOTHS U UMMyHoJorus : Tom 1 :
yueOHnk. - MockBa: 'DOTAP-Menuna, 2019. - 448 c. - Tekcr : snexrponHsii / DBC «KoHcynbTaHT
CTyZleHTa By3a 1 MenBy3a [caiiT]. - URL: https://www.studentlibrary.ru/book/ISBN9785970444511.html

3. 3w3una, O. B., Ilemxkosa, E. B. Obmas mukpoOuonorust : g1adopaTOpHBIN MPaKTUKyM. - Bech Cpok
OXpaHbl aBTOpcKoro mpama; OOmas wmukpobuonorus. - TamO0oB: TamMOOBCKHN TOCYIApPCTBEHHBIN
texandecknit yausepcuret, DbC ACB, 2015. - 81 c. - Tekct : anekrponnsiii // IPR BOOKS [caiit]. - URL:
http://www.iprbookshop.ru/64136.html

6.2 JlonosHUTENBHAS IUTEpATYpA:

1. UBmuna M.b. bonbmoit npakrukym "MukpoOuonorus" : yauebHoe nocodue. - Mockaa: [Ipocnext Hayku,
2019. - Texkcr : osnmexrponHbii // OBC «KoHcynasraHT cTyaeHTa By3a M MeaBys3a [caift]. - URL:
https://www.studentlibrary.ru/book/PN0096.html

2. Kpacuukoga, JI. B., I'yaskoBa, I1. 1. O6mias u numieBas mukpoOuomnorus. Yacts | : yaebHoe mocobwue. -
2022-10-01; O6mas u mumieBas mukpoduonorus. Yacte 1. - Cankr-IlerepOypr: Yuuepcuter UTMO,
2016. - 135 c¢. - Tekcr : onekrponneii // IPR  BOOKS [caiit]. - URL:
http://www.iprbookshop.ru/67411.html

3. Kysnenosa E.A., KuszeB A.A. Mukpo6uomnorus. Y. 2 : yaebHoe mocoodue. - Mocksa: KHUTY, 2019. - 80
c. - Tekcr : onexkrponnwnii // OBC «Koncymprant crymeHta By3a u MenBy3a [caidt]. - URL:
https://www.studentlibrary.ru/book/ISBN9785788222790.html

6.3 VHbpIe NICTOUHMKMU:

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

3. Mon6uo.py - http://molbiol.ru/

4. buomornexkyna - https://biomolecula.ru/

7. MaTepuajibHO-TeXHHYecKoe o0ecrnevyeHne TUCHMILIUHBI, MPOrpaMMHoe odecrnedeHmne,
npodeccuoHa bHbIe 623bI JAHHBIX U HH(OPMALMOHHbIE CIPABOYHBIE CHCTEMbI

Jlng mnpoBeneHus 3aHATHM MO JUCHUIUIMHE HEOOXOIUMO CIIeAyIollee MaTepuaibHO-TEXHUYECKOe
oOecrieueHue: ydeOHble ayqUTOPUM [AJs TNPOBEICHUS 3aHATHHM JIEKIIMOHHOTO M CEMHHApCKOro THIIA,
TPYNIOBBIX W WHAMBHUIYaJbHBIX KOHCYJIbTALMM, TEKYLIET0 KOHTPOJSI M MPOMEKYTOUHOM aTTecTaluw,
MTOMEIIEHUS 111 CAMOCTOSITENIbHON paboThlI.

VY4eOHble ayTUTOPUH U TOMEILIEHUS AJIsi CAMOCTOSITENIbHOM pabOThl YKOMIUIEKTOBaHbI CHEIMAIN3UPOBAHHON
MeOeNbI0 U TEXHUYECKUMH CPEJICTBAMU OOYyUCHHMS, CIIY>KAIIUMH JIJIs1 TIPEICTABICHHS yueOHOW nHbOpMauu
OOJIBITION ayTUTOPHH.

[TomerieHus U1 CaMOCTOSATENILHONW paOOTHl YKOMIUIEKTOBAHbBI KOMITBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO
MTOAKITFOYEHHUS K CceTH "Unrepuet" u obecrnieueHneM JIOCTyIa B AIIEKTPOHHYO
nH(OPMAITMOHHO-00pa30BaTEIbLHYIO Cpey YHUBEPCHUTETA.

Jliig mpoBesieHus 3aHIATUH JIEKIIMOHHOTO TUIA UCTIOIB3YIOTCSI HAOOPHI JEMOHCTPALIMOHHOTO 000PYI0BaHMS,
o0ecreunBaIIfe TeMaTHYECKUE WILTIOCTpaud (ITPOEKTOP, HOYTOYK, SKpaH/ MHTEPAKTUBHAS JIOCKA).
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JlumeH3noHHOE 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 MH(POPMAITMOHHBIC CITIPABOYHBIE CUCTEMBI:
1. Lludporoii obpazosarenbublii pecypc IPR SMART. — URL: http://www.iprbookshop.ru
2. Scopus: 6a3a nannbix . — URL: https://www.scopus.com

3. Springer Open (pecypchl Springer OTKpbITOro noctyma): ©6a3a  gaHHeiX. —  URL:
https://www.springeropen.com

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

5. ApXMB Hay4HBIX JKypHAJIOB 3apyOexHbIX u3narenscTB. — URL: https://arch.neicon.ru
6. Hayunas snexrponnas 6ubnunoreka «KubepJlennnkay. — URL: https://cyberleninka.ru
7. Hayunast snexkrponHas 6nbmuorexka eLIBRARY.ru. — URL: https://elibrary.ru

8. Hayunas onextpoHHas Oubnmoreka Poccuiickoii  akamemun — ecrectBo3HaHus. — URL:
https://www.monographies.ru

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

10. ITnargopma 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 oOubmuoreka. — 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: anexTpoHHO-0mbamnoTeuHas cuctema. — URL: https://urait.ru

DyIeKTpPOHHAsA HH(pOPMALIMOHHO-00pa3oBaTe/ibHas cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz

BsaumogeiicTBue mnpemnogaBarensi M CTyAEHTa B Iporecce OOy4YeHHs] OCYIIECTBISETCS MOCPEACTBOM
MYJIBTUMEIUNHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHUKALMOHHBIX TEXHOJOTHH, MCHOIb3yEMbIX B
AIIEKTPOHHON MHPOPMAIIMOHHO-00pa30BaTeIbHOM Cpesle YHUBEPCUTETA.



