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1. Heab ocBOCHUST MOTYJIA

[lenpto ocBoeHUS MoOAydast «MuUKpoOHoJOrus SBIsSETCS (QOPMHUPOBAHUE Y
aCTIMPAHTOB HABBIKOB CaMOCTOSITEIIBHON HAyYHO-UCCIIEOBATEIBLCKON NEATeIbHOCTH B
00J1aCTH MUKPOOHOJIOTHH.

2. MecTo MOAYJIfl B CTPYKTYpe NPOrpaMMbl MOATOTOBKU HAYYHBIX M HAYYHO-
NeAarorn4ecKux KaJpoB B acMpaHType (IPOrpaMMbl AaCIIUPAHTYPBI)

OcBoeHMEe  MNpPOrpaMMbl  ACMUPAHTYPhl  OCYILECTBISIETCA MO  HAY4YHOU
cnennasnbHocTH 1.5.11 MuUKpPOOH010THe, IPETYyCMOTPEHHON HOMEHKIIATYPOU HAYyUHBIX
CIEUHUAIBHOCTEW, IO KOTOPBIM MPUCYKIAIOTCS YUYEHBIE CTENEHU, YTBEPKICHHOU
MuHucTepcTBOM HayKH M BhIcIIero oopasoBanusi Poccuiickoit @exneparumu.

B cootBerctBuM ¢ y4eOHbIM MmIaHOM MoAydh 2.1.3 «Muxkpoouosorus»
OTHOCHUTCS K 3JIEKTUBHBIM AUCHUILIMHAM (MOJYJISIM) 00pa30BaTEIbHOTO KOMIIOHEHTA U
BKJIIOYAET JUCIUILINHBI:

2.1.3.1 Muxkpo6uoJiorusi,

2.1.3.2 MeTa00,1M3M ¥ T€eHETHKA NMPOKAPHOT.

JlucuuruinHa 6a3upyeTcsi Ha 3HaHUSAX, UMEIOIINXCS Y ACUPAHTOB IIPU MOJTYYCHUU
BBICIIIETO 00pa30BaHus (CHEUAIUTET, MATUCTPATYpPa).

J{71s1 KaueCTBEHHOTO OCBOEHUS JUCIUTLIMHBI aCITUPAHT JOJKEH:

- 3HaTh: METOJUKY ITPOBEACHUS HAYUYHBIX UCCIIEIOBaHUH.

- YMETh: paboTaTh C 000PyI0BaHHEM MUKPOOHOIOTUYECKOH JTabopaTOpuu

- BJaJ€Th. OCHOBHBIMU MHUKPOOMOJIOTHYECKUMHU, MOJICKYJISIPHO-T€HETUYECKUMU
METOJIJaMU U UCTOJIb30BaTh UX B MPO(HECCUOHATBHOM NESITEIHLHOCTH.

Moayab «MukpoOuoJiorus» sBisieTcss 0a30BbIM ISl TOATOTOBKHM W CIAYH
KaHJIWJIATCKOr0 HK3aMeHa MMHMKpPOOHMOJI0rusl, MPOBEIACHUS HAYYHBIX HCCIICIOBaHUM,
MOATOTOBKHU AUCCEPTAIIMHU K 3aIUTE.

3. [lepevyeHb NJIAHUPYEMBbIX Pe3yJIbTATOB 00y4eHUsl 10 MOAYJIIO,
COOTHECEHHBIX C IVIAHMPYEMbIMHU Pe3yIbTATAMH OCBOCHHS
NPOrpaMMbl ACITUPAHTYPHI

Monynb HanpaBieH Ha GOPMHUPOBAHUE Yy ACIUPAHTOB CIEAYIOIIMX PE3yIbTaTOB
OCBOCHHUSI:

No | PesynbraTsl Pe3ynpTaThl 0OCBOCHMS TPOTPaMMBI ACTIUPAHTYPHI, POPMUPYEMBIE B IPOIIECCE

n/n OCBOECHMSI MIPOXOKJEHHS HAYYHO-HCCIIEA0BATEIBCKOM MPAKTUKH
JUCLUTUIHBI
(PO)
1 PO1 MOHUMATh 0COOEHHOCTH CUCTEMAaTHKH MUKPOOPTaHU3MOB, CTPOCHHE U

OpTaHHU3aAINI0 MUKPOOHOU KIETKH, (PU3HOJIOTHIO U OMOXMMHIO KIIETOYHBIX
CTPYKTYP MHUKPOOOB, 3KOJIOTHIO MUKPOOPTaHU3MOB, IMMYHOXUMHUYECKHE
PEaKIuu B OPraHu3Me

2. PO 2 MOHUMATh TMPUPOLY METa0oMuM3Ma M TEHETUKH MPOKapuoT: CTPOEHUEe U
MeTa00IM3M, UACHTU(UKAIUS TPOKAPHOT U MPOAYKTOB UX CHHTE3a, COCTaB U




CTpOEHHE HYKJIEMHOBBIX KUCIIOT, TeHETHYECKHE PeKOMOUHALUY Y OaKTepuit

3. PO 3 OBITh CIOCOOHBIM HMCITOJIb30BaTh CPECTBA 3AIIUTHI OPraHU3Ma OT HH(EKITNH

4. PO 4 OBbITh TOTOBBIM HCIIOJIb30BATh B HAYYHBIX UCCIIEAOBAHUAX IPUHIHUIIBI U METO/IbI
TeHHOM WHXEHEPUHU, HOBEHIINE CITIOCOObI MUKPOOHOIOTMYECKON IUAarHOCTUKH,
OCHOBaHHBIE HAa MOJIEKYJISIPHO T€HETHYECKON METOH0JI0TUU

B pe3ynbrare ocBoeHUs MOy «MUKpPOOHOIOTUs» aCIIUPAHT JIOJKEH:

3HaTh YmMmerhb Baaaern
1 2 3

CTPOECHUE U OPTaAHU3ALUIO HMCIOJIb30BaTh OCHOBHBIC OCHOBHBIMU
MHUKPOOHOM KJIETKH, MHKPOOHOJIOTHYECKUE PHUEMBI MHUKPOOHOJIOTHUYECKUMHU
(U3HOIOTHIO U OMOXMMHUIO U PUMEHSATh UX PE3YyJIbTAThI B MpUeMaMu, HAaBbIKAMU 3aIUThI
KJIECTOYHBIX Hay4HO-UCCIIEI0BATENbCKOU OpraHusma ot
CTPYKTYp MUKPOOOB, eI TETLHOCTH MH(EKIIMU 1 UCTIOJIb30BaTh UX
JKOJIOTHIO pe3ynbTaThl B HAYYHO-
MHKPOOPTraHU3MOB, HCCIICI0BATEIbCKOM ACATCILHOCTH
MMMYHOXUMHUYECKUE
peaKurK B OpraHu3Me

4. O0beM, CTPYKTYpPA U CO/IeP:KaHUE MOTYJIA

OO6miast TPYIOEMKOCTh MOJYJIS COCTaBISeT 7 3aueTHBIX €AUHUIL, 252
aKaJeMUYECKHUX 4aca, B TOM YHCJIE TPYAOEMKOCTh JUCIUIUTMHBI « MUKpOOHOIOTUSD - 3
3a4eTHBIX eauHHUIIbL, 108 akagemMudeckux 4acoB (M3 HUX: caMOCTosTebHas pabota — 36
4., KOHTaKTHas padota — 72 4.), TPyJOEMKOCTh TUCIUIIIUHBI «MeTaboJiu3M U reHeTHKA
npKapuoT» - 3 3aueTHBIX enuHuibl, 108 akameMuyeckux 4YacoB (U3 HHX:
caMocTosiTeNbHas padbora — 36 4., KOHTaKTHas pabora — 72 4.).

Ta6aununa 1
O0bem Moayast
KonudecTBo yacos
6 M.4. N0 cemecmpam
Beero 1 2 3 4 5 6
ngTaKTHaH pabota — Bcero, B 168 168
ayoumopHtas paboma: 144 144
JIEKITUU 72 72
nmabopaTopHbIC -
MIPAKTUIECKHE 72 72
KOHMPOTb 24 24
CamocrosTenbHas pabora 72 72
KaHI[I/I,Z[aTCK.I/II/I JK3aMeH — 36 36
BCETO, B T.4.:
dopma HTOTOBOTO KOHTPOJIS KD K3

Taoauuna 2




O0beM aucunInHbl «KMUKPOOHOIOTHS»

KonuuecTBo uacon
8 M.4. N0 cemecmpam
Beero 7 2 3 4 5 6
KonrtaktHas paboTa — Bcero, 7 79
B T.4.
ayoumopHas paboma: 72 72
JIEKLIAHU 36 36
nabopaTtopHbIe - -
MIPAKTHYCCKHE 36 36
CamocrosiTenbHas paboTa 36 36
Tadauna 3

O0bem qucuuIUINHBI «MeTad0JIn3M U reHeTHKA IPOKAPUOT

KonnuectBo wacoB
6 m.4. N0 cemecmpam
Bcero
1 2 3 4 ) 6
Konraxraasa pabora — Bcero
P : 72 72
B T.4.
ayoumopHas paboma: 72 72
JIEKLIAHU 36 36
nabopaTopHbIe - -
IIPaKTUYECKHE 36 36
CamocrosrenbHas padora 36 36
Tabauna 4
CTpykTypa u coaepkanue MoayJisi
Camocro-
AynuropHas KountpoJb
= SITeJIbHASA .
=¥ padora 3HAHUI
5 padota
2]
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1 2 3| 4 5 6 7 8 9
5 cemecTp
Paznen 1 Mukpoouosiorus
1 |IToJsiokeHHEe MUKPOOPraHU3MOB B KHBOIi 1 J B 2 TK YO
npupone. [Ipoructel. O61as XapaKTepUCTHKA
MHKPOOPTaHH3MOB.
2 (Ipocroii M CHONKHBIA METOH OKpPAIIMBAHHUS 1 | 113 T 2 2 TK YO
O0akTepmii.
Ipocroii meTox okpacku OakTepuii. CiioxHbIE
MeToibl okpacku OakTepuil. Oxpacka o I'pamy.
3 |Ctpoenne kietkn. CTpoeHHE dyKapHUOTHIECKOM 2 JI T 2 TK YO
KJICTKH.




OxpamuBaHue KHCJIOTOYNMOPHBIX OakTepuii M
crop.

OxpammuBanne 6axTepwuii mo Mmetoxy Livus-
Hunbcena u [lemkoga.

113

TK

YO

Crpoenne kiaeTkn. CTpoeHHe IPOKapUOTHIECKOH
KJIETKU.

TK

YO

MeToab! OKpaLIMBAHUSA KANCYJI.
Cnoco0bt BBISBIICHUS Karcyil. Mertonsbl

okpamuBanust Mo OnbTy 1 Muxusy.

113

TK

YO

CucremaTnka u kjaaccupukanms 0aKTepmii.
[NonsTHE CHCTEeMAaTHKH, KIacCH(DUKAIMNA OaKTepHil.
Howmenknarypa 6axrepuii. MeToast
T€HOCHCTEMAaTHKH.

TK

YO

HccnenoBanue MHKPOOPraHM3MOB B KHBOM
COCTOSIHUM.
MeTtons! "Bucsiuert" u "pa3aaBieHHON" Kariy.

113

TK

YO

MeTta60/113M MUKPOOPTaHU3MOB.
KOHCTpYKTHUBHBIN 1 SHEPTreTHUECKH 00MeH. Tumbl
NIUTAaHUA MUKpoopraHu3zMoB. DakTopsl pocTa.
Knaccugukarus mo Ty ABIXaHHS.

TK

YO

10

MeTtoasbl noceBa U KyJbTUBHPOBAHHME a3POOHBIX
U aHA3POOHBIX MHKPOOPTaHU3MOB.

Mertoap! MoceBa MUKPOOPTaHU3MOB, CTCPHIIH3ALIIH
n ammaparypa. OcoOCHHOCTH KyJIbTHBHUPOBAHUS
aHa’pOo0OB.

113

TK

YO

11

JHepreTnyeckuii 00MeH y MHKPOOPraHU3MOB
Hpixanue. bpoxenue.

TK

12

HN3ydyeHne 4YBCTBUTEJBLHOCTH  OakTepumii K
AHTHOMOTHKAM.
Omnpenencane YYBCTBUTEIHHOCTH OakTepmii
METOIOM JIHUCKOB.

113

TK

YO

13

PacnpocTpaneHue MMKPOOPraHNU3MOB.
Muxkpodiopa IOYBBI, BOIBI, BO3AyXa, KOPMOB,
OpraHM3Ma JKMBOTHBIX, HAaBO3a, MOJOKa U
MOJIOUHBIX HPOAYKTOB, Msica, SIUL, KOXXEBEHHO-
MEXOBOTI'O CBIPBSL.

TK

YO

14

MopdoJioruss MUKpPOCKONIMYECKUX TPUdOB.
Hposxoxu. [necenn.

13

TK

YO

15

I'eHeTHKA MUKPOOPTaHU3MOB.
[lonsiTe O HacIEeICTBEHHOCTH W HM3MEHYUBOCTH.
MarepuainbHble OCHOBBI HacJIeJICTBEHHOCTH.
Cunte3 Oenka W reHeTHdeckuid Kox. Dopmer
HU3MEHYMBOCTH (penorumumaeckas,
reHoTunugeckas). [lmasmuast.

TK

YO

16

Meton NMpsAAMOro nmojacyera MUKpoOOpraHusmoB.
OHPGHCHCHI/IC KOJIMYCCTBA JPOKIKEBBIX KIIETOK B
APOKIKax ¢ HOMOIIBIO KaMEpbl FOpHCBa.

13

TK

YO

17

I'eHeTHMKa MMKPOOPraHU3MOB.
I'enernyeckas HHXEHEPUS.

TK

YO

18

Peaknuu nmmyHunrera.
Peakiun arrmotuHanuu. Jluarnoctuueckas oLeHkKa
peakuuil.

113

TK

YO

19

Bausinne ¢gakToOpoB BHelLIHEH cpeabl Ha
MMKPOOPraHu3MblI.

Brusiane pu3ndeckux, XUMHIECKUX 1
Ouoorndecknx (hakTOPOB HA MEKPOOPTAaHU3MBL. .

10

TK

YO




20 | Peaknuu HMMYHHUTETA. 10 | 113 TK YO
Peaknuu npenunuranuu. Juarnoctuueckas
OIICHKA peaKInii.

21 | Yuenmue 06 unpexuu. 11| I TK YO
Wnudexmms 1 nHGEKIHOHHBIH Tporiece.

22 | CanurapHo-6aKTepuosornyeckoe uccaenopanue | 11 | 13 TK YO
BO3yXa.
OmnpeneneHre MUKPOOHOTO YHCTA.

23 | Yuenmue 06 unpexuuu. 12| 11 TK YO
[laToreHHOCT, W BHUPYJICHTHOCTB.  DakTOphI
BUPYJICHTHOCTH.

24 | CanurapHo-6aKTepHoornyeckoe uccienopanue | 12 | I13 TK YO
MO4BbI.
HccrenoBanne 06pa3oB MOYBEL.

25 | Yuenue 06 UMMyHHTETE. 13| I TK YO
OCHOBHBIE ~MCXaHWU3MBl  3alIUTHl. MeXaHHU3MBI
MMMYHHOT'O OTBETA.

26 | CannrapHo-0akTepHosiornyeckoe ucciegoanue | 13 | I3 TK YO
BO/IbI.
Omnpenenerne MukpoOHOTo umcna. OnpenencHue
o0mMX ¥ TEPMOTOJCPAHTHHIX  KOJHU(POPMHBIX
6axrepuit (OKB u TKB)..

27 | YueHne 00 MMMYHHUTETE 14 | J1 TK YO
AnTUTeHBl W aHTHTeNna. @OpMBI  TPOSBICHUA
HMMYHHTETA.

28 | BakTepuajibHOEe MCCJENOBAHME CMBIBOB ¢ pyk,| 14 | II3 TK YO
nocyabl " ap. 00bEKTOB. MeTto bt
0aKTEePHOIIOTHIECKOTO MCCIEJOBAHUS CMBIBOB C PYK,
MOCYJIBI M IPYTUX OOBEKTOB.

29 | MukpogJiopa BOIHBIX HCTOYHUKOB 15 I TK YO
CrouHble BOALI. MeTOAbI OUUCTKH. AKTUBHBIA HII.

30 |Mukpodiopa  JexkapcrBeHHoro  coipbst  u| 15 | II3 TK YO
rOTOBBIX JIEKAPCTBEHHBIX (opMm.
Onpenenenue MUKPOOHOI 00CeEMEHEeHHOCTH
JICKapCTBEHHBIX PACTCHUH.

31 | Bosie3HM 4ejOBEKa M JKMBOTHBLIX, Bbi3biBaeMbix| 16 | JI TK YO
MHKPOOPTraHM3MaMH. boJlie3HHW,  BBI3bIBACMBIC
OaKTepHSIMU, MPOCTCHIITIMH. .

32 | Cepoaornueckasi uaeHTHGUKAIMSA GAKTepHii 16 | 113 TK YO
OPA, MO®A, PKII

33 | Bos1e3HM Yel0BeKA M KUBOTHBIX, Bhi3biBaeMbix | 17 | JI TK YO
MHKpOOpraHu3Mamu.  bBosie3HH,  BbI3bIBaEMbIC
rpubaMu, BUPyCaMH.

34 |BoinesieHue daktepuodara u3 oobexra BuemHei | 17 | I13 TK YO
cpenpl. Briienenune Oaktepuodara W3 CTOYHOU
BOJIBL

35 [Mcnosib30BaHHE MHKPOOPTraHU3MOB B HapoaHom| 18 | JI TK YO
Xo3siicTBe. Hcnonb3oBanue TIPOAOKEH,
YKCYCHOKHCIIBIX, MaCJITHOKHUCIIBIX, MOJIOYHOKHCITBIX
OaKTepwii; TOJyYeHHE AMHHOKHCIOT; IIOIydeHHE
JICKaPCTBCHHBIX MpenapaTos, TIPOU3BOCTBO
AHTUOMOTHUKOB.

36 | Boigesienne Gakrepuodara u3 oobexra Baemneit| 18 | I13 TK YO

cpenbl. IIpoBecTH ydeT pes3ynbpTaToB HpoOBI Ha
Gakeprodar.




HUTOTI'O no pazneny 1 «MUKPOOHOJIOTHSI»

72

36

Paspnena 2 Mera0o1u3M U T

€HeTHKA NP

OKAPHOT

IMocTyniieHne MUTATEILHBIX BElIECTB B
MPOKAPUOTHYECKYIO KJIETKY.

Muoroo0pasue QyHKITHIA KIIeTOYHOH MeMOpaHBI y
HPOKAPHUOT.

TK

YO

KyabTuBUpOBaHHE NPOKAPHOT B J1a00paTOPHBIX
YCJIOBUSIX.

CriocoObI Ky THBHPOBaHUS a3po6oB. [TonroroBka
MUTATEIBHBIX cpe. MeTobl moceBa.

113 T

TK

YO

IMocTyniieHne NUTATENLHBIX BEIIECTB B
NPOKAPUOTHYECKYIO KJIETKY.
Cy0ctpaTHOE (hochopHuIrpoBaHHE.
OnekTpoTpancnopTHoe (HochOpPHINPOBAHKE.

TK

YO

KyabTuBUpOBaHHE NPOKAPHUOT B J1a00pPaTOPHBIX
yCJIOBHSAX.

Cnoco0bl KyJIbTHBHPOBAHUS aHA3POOOB.
[Toaroroska nmuTaTeNbHBIX cpesl. MeToabl moceBa.

113 T

TK

YO

AHa00J1M3M y IPOKApPHOT.

Poct u utarne y npokapuoT. ACCUMIIISAIIHS
MaKpo- ¥ MUKPO3JIeMEHTOB. BHOCHHTE3 KIIETOYHBIX
CTPOUTENBHBIX OJIOKOB.

TK

YO

HNnenTudukanusi mpokapuoT U NMPOAYKTOB HX
CHHTe3a.
MHUKpOCKOITNUECKHE METO b HACHTU(PHUKAIINH.

113 T

TK

YO

OxucauTe/bHbIE POLECCHl Y TPOKAPHOT.
OxwucIiieHre OPraHUIeCKUX COCTMHCHUI.
OxwucIieHre HeOPTaHUIECKUX COSTMHCHUN
XEMOJUTOTPO(PaMHu.

TK

YO

HNnenTuuxkauusi N1poKapuoTr M NPOAYKTOB HX
CHHTe3a.
KynbrypasbHple METOABI HICHTU(HUKALIH.

113 T

TK

YO

A3podHoe 1 aHAIPOOHOE IbIXaHue. A>POOHBIT
9HEpPreTUYeCKUit MeTaboIn3M.

TK

YO

10

HnenTuukauusi N1poKapuoT M NPOAYKTOB HX
CHHTE3a.
buoxumuaeckne MeTOIbI HACHTU(DUKAIHH.

13 T

TK

YO

11

Bpoxenus.
AHa3poOHbI MeTabom3M. Buier OposkeHus.

TK

YO

12

HNnenTndukanyus NpoKapuoT U NMPOAYKTOB HX
CHHTe3a.
HmmyHOMOrMYecKkne MeTo bl MICHTH(HUKAIIH.

113 T

TK

YO

13

MoJiekyasipHble 0CHOBBI HACI€ICTBEHHOCTH
6akrepuii. OCHOBHbIE IOHSATHS FT€HETUKH
MHKpoopranu3zmos. Y. 1.

CocraB U CTpOEHHE HYKICHHOBBIX KUCIIOT (THITBI
XMMHUYECKHX CBSI3€H, CBOWCTBA M XapaKTEPUCTHKU
JIBOIMHOM crivpaity, KoH(opManuy, JOKaIN3amus B
kierke). OcoOEHHOCTH OpraHuU3aln
TeHETHYECKOTr0 MaTepuaia y MUKpOOPTaHH3MOB
(pa3mepsbl, KOIUPYIOIIAsi EMKOCTb,
CBEPXCIHPATTU3AIIH, OTIEPOHHAS OPTaHU3AIHS,
mionaHoCTh). Permukarus JIHK: sH3umomnorus,
MIPUHITUIIEL, CTaINH, TCHETHYECKUI KOHTPOJIb.

TK

YO




14

HNzyuenne BHEXPOMOCOMHBIX (daxropos
HacJiecTBeHHOCTH Oakrepuil. UnenTudukanus
F* 6axrepmii.

O3HaKOMJICHHE C BHEXPOMOCOMHBIMH (DaKTOpamu
HACJICICTBEHHOCTH y Gakrepuii, monstuem F* u F-
Oaktepuit, Hfr wu F' pmoHopoB, wMeromom
uaeHtudukanud  F*  BBIJAHHBIX  IITAMMOB
Escherichia coli.

113

TK

YO

15

MounekyasipHbie 0CHOBBI HACI€ICTBEHHOCTH
O0axtepuii. OCHOBHBbIE IOHATHS F€HETHKH
MHKpoopranusmos. Y. 2.

[Ipormecc TpaHCKPHITIIUH (CTa UM, PETYIIALN).
Crpykrypa PHK-mmonmmmepassr. [lonstre
npoMotopa. [IpuHINITEI KOTUpPOBaHKA
reaerTnueckoi nHpopmarun. CBoiicTBa
TEHETHYECKOro KoJa. bBnoxuMuaeckre KOMITIOHCHTHI
cucteMbl bnocuHTe3a Oenka. CTaany TpaHCISIIUT
(MHULIMALYS, SJTOHTAIUs, TepMUHAIYS). Perymsims
Iporiecca TPaHCISIIHH.

TK

YO

16

Tpanchopmauusa naazmugnoii JJHK 6akrtepuii.
Y.l

[MonsTre MPOTOTPO(HBIX M AYKCOTPOPHBIX
MyTaHTOB. YU€T pe3yabTaTOB METOAA
Tpanchopmarmu riasmuanoi JTHK Gakrtepwuii,
OIIPEACICHUE JIAaKTO30IMOJIOXKUTCIbHBIX HOHyJ’IHHI/Iﬁ
KUILIEYHOH IaJIOUKH, YCTOMYMBBIX K
CTPENTOMULIMHY.

113

TK

YO

17

MyTanuoHHasi ©3MEHYHBOCTH GaKTepHii.
@DaKkTOpPbI CIOHTAHHOTO0 H HHAYIHPOBAHHOTO
myTarese3a. Y. 1.

IMoHsATHSA: T€H, TeHOTHII, (PEHOTHII, KOTUPYIOLIast
eMKOCTh. THITBI HF3MEHYNBOCTH OaKTePH.
MounekynsipHble MEXaHHU3MbI TOYKOBBIX H
NPOTSDKEHHBIX MyTaluid. ®akTopbl CIOHTAHHOTO
MyTareHesa (OIIMOKH PEIUTHKALMY, HHTSPMEINATHI,
¢usndeckue GaxTopsl). UHIyIMpOBaHHEIE
MyTanuy. ['pymnisl XMMUYECKUX BEIECTB,
BBI3BIBAIOLINE MYTA[IOHHBIC TIOBPEXICHUSL.

TK

YO

18

Tpanchopmauusa nanasmuanoii JTHK 6Gakrepuii.
Y. 2.

Howmenknatypa B TeHETHKE MHKPOOPTaHU3MOB.
CymHOCTh M TEXHHKa IIOCTAHOBKM  METOJa
Tpanchopmarmu  1wrasmugaoit  JIHK  Gakrepuid.
IlocTanoBka OIIbITa 110 N3YyUYCHUIO
YYBCTBUTECIIBHOCTH K CTPECITOMULINHY )5
crocoOHOCTH CcOpakWBaTh JIAKTO3Y B CMEHIAHHOM
TIONMYJIAIIUN KUIIECYHBIX ITaJIOUYCK.

13

TK

YO

19

MyTanuoOHHAs H3MEHYMBOCTHL OAKTEpHIi.
DakTOpPHI CIOHTAHHOTO H HHAYIHMPOBAHHOTO
MyTaresesa. 4. 2.

MyTanuu (BBISIBIsIEMBIE U KPUNITHIECKUE, MICCEHC
1 HOHCEHC, YCIIOBHBIE U O€3yCIIOBHBIE,
MOHOTPOITHBIC HHCI\/’IOTpOHHBIC, IIOJIHBIC U
HETIONHBIE, TTOJISIPHBIE U HEeToIsIpHbIe). IIpsmbie n
oOpaTHble MyTanuu. VICTHHHBIE 00paTHBIC U
CylnpeccopHble (BHYTPUI'CHHBIEC U MEKTCHHBIE)
MyTanui. MUrpupyonye reHeTHIECKHE HJIEMEHTHI
(IS-anemenTsl, Tn, ymepenHnbie 6akTepuodari).
MexaHu3Mbl TPAHCIIO3ULIUU MUTPUPYIOIINX
TEHETUYECKHUX 3JIEMEHTOB ¥ MHAYKIIMU MYTaLlUH.

10

TK

YO




20

H3yyenne BHEXPOMOCOMHBIX (daxTopos
Hac/leACTBeHHOCTH OakTepuii. KoaummHorenus
Y. 1.

BaktepuonHOreHust, 0aKTEPUOIIMHBI, OPTaHU3MBI-
MPOAYICHTHI OaKTEPHOIIMHOB. MeTo
OTCPOYCHHOTO aHTaroHu3Ma. MoauduIupoBaHHBIH
meron uaentudukaru Col” MEKpOOPraHU3MOB.
INocTaHOBKa MOAU(DHUIIUPOBAHHOTO METOIA.

10

113

TK

YO

21

®epMeHTATHBHBIE CHCTEMBbI peliapauuu
nospexaenuit JTHK.

Mexanusmsl penapanuu nospexxaenuit JJHK.
doTropeakuBanys. DKCIU3UOHHAS pernapaus
(OPII/]: mHIM3MSA, SKCUU3US, pEIaPATUBHBIN
CHHTE3, JINTUPOBAHUE). DKCIIM3UOHHAS penapalus
noBpexaeHuit JJHK - oqHonienoyeuHsix pa3pbiBoB,
ANKWINPOBAHHBIX OCHOBAHUHN, HECTIAPDEHHBIX
OCHOBAaHHUMU. DTarbl IpoLecca NOCTPEIUIMKATUBHON
penapauuu. SOS-penapanust. DepMeHTaTUBHBII
annapat. @yHKIHOHANIBHAS BaXKHOCTh IPOLIECCOB
penapauuu. CBs3b NPOIIECCOB peNapaiu
nospexaenuit JHK, nanykuum myrauumid,
peTUIMKaIum.

11

TK

YO

22

HN3zyuenne BHEXPOMOCOMHBIX paxropos
HacJeCTBeHHOCTH OakTepuii. KomumuHorenus.
Y. 2.

KonuiuHorenus, KOMUIUHBL. YUET pe3ynbTaToB
unentudukamnun Col* MEKPOOPTraHH3MOB.

11

113

TK

YO

23

SIBneHue U MEXaHU3MBl PECTPUKLIUU-
Moudukanuy. I'eHeTHYecKre peKoMONHAINN Y
GakTepuil.

SBJeHMe U MeXaHU3Mbl PeCTPHKIMH-
Moauduxanuu. I'eHeTnyeckue peKOMOMHALUH Y
O0axTtepuii. [lonepeMenHoe NaccupoBaHue
O0axtepuodaros. Xo3siickas cneuupUIHOCTb.
JIBYXKOMIIOHEHTHAsl CHCTEMA PeCTPUKIUHU-
Moaupukanuu. TUNBI peKOMONHALIMOHHBIX
MPOLECCOB Y MUKPOOPTaHU3MOB: TOMOJIOTMYHAS,
caiiT-cnenuguyeckas, «HezakoHHas». [loHATHSA
JH/AOTE€HOThI, IK30I€HOThI, MEPOAUIION A,
JIOHOpa, penunueHTa. ®epMeHTATHBHBII
annapar, odecne4ynBarOIIHii
pexoMOMHAIMOHHbIE B3aMMO/AeiiCTBUS MOJIEKYI
JHK.

12

TK

YO

24

SauMuHaIMS IJIa3Mu c MOMOIIbIO
aKpUIUHOBOTO opaH:keBoro. 4. 1.

DnuMmuHaIus 1aasMug. MeToauka 3auMAHAIMu F
(akTopa ¢ TIOMOIIBIO KPACHUTENS] aKPUIUHOBOTO
opamxeBoro. [ToceB OyITbOHHOW KyJIbTYpHI IITAMMa
E.coli lac-/F lac+.

12

13

TK

YO




25

OO0MeH reHeTndeckoi nundopmanueii y

O0akTepuii myTeM TpaHchopManuu,
TPAHCAYKIMH, TPAHCPEKIUH, CTUAHUS
MPOTOILIACTOB.

Tpanchopmanms.  Kputepun — KoJIMYeCTBEHHOU
oleHKH Tnpouecca. KommnereHTHOCTh, (akTopbI
KOMIIETEHTHOCTH. Tpanchopmarius
MIPUPOTHOKOMIETEHTHBIX ~ TPaM-TIOJIOKHUTEIBHBIX
MUKpoopranm3moB.  Craguu  TpaHc(hOpMaLHH.
OcobeHnocti TpaHChOpMaIuu rpam-
OoTpUIAaTeNbHBIX Oakrepuii. CHCTEMBI HaBEICHHS
HCKYCCTBEHHOW KOMIIETCHTHOCTH Yy HPHPOJHO
HeTpaHc(popMaOeTbHBIX ~ BHJIOB. MexaHU3MBI
PEKOMOMHAIINH IIPH TPAaHCPOPMALIUH.

13

TK

YO

26

DIuMUHALIHS TIIIA3MH c MOMOIIBIO
AKPHANHOBOTO OpaHxKeBoro. 4. 2.

[Nepeces KynbTyphl OakTepuii Ha cpeay DHI0. YueT
Ppe3yIIBTaToB.

13

113

TK

YO

27

BHexpomocoMHasi Hac/1eICTBEHHOCTh GaKTepHii.
Y.1.

Omnpenenerue mra3Mun. MeToasl 00HaApYKEHHS,
o4HuCcTKH, aHanu3a miasMuaHsix JJTHK. CeoiicTBa
a3Mu (MOJIEKYJIsIpHast Macca, CTPOSHHE,
MoneKysipHbIe GopMmer). Kimaccudukanms mia3mun
(TpU3HaKN KOHBIOTaTHBHOCTH, HHI'MOUPOBaHUS
(bepTHIBHOCTH, HECOBMECTUMOCTH U TIP. ).
Crpyktypa nuieit. ['eHeTHKa niaasmMun.
MexaHn3Mbl aBTOHOMHOM peTUIMKalun
mra3mMuabix JTHK. @epmentaTuBHbIM anmapat
permukanyy. KomuiHOCTE, TPOLecCcChl TPaH3UIUH
1 aMITQuKanus.

14

TK

YO

28

DauMuHaAIUAS IJIa3MUJ moJx JaelicTBHEM
yiabTpaduosneroporo odaydenus. Y. 1.
DauMUHALMA TU1a3MuA. MeTtoauka suMuHanuu F
(dakTopa C TOMOIIBIO KPACHTENS AaKPUIMHOBOTO
opamxkeBoro. [ToceB OyIIbOHHOW KyIBTYpPHI IITAMMA
E.coli lac-/F lac+.

14

13

TK

YO

29

BHexpoMocoMHasi HacJIeACTBEHHOCTb OaKTepuii.
Y. 2.

[MnazMug-nna3MugHble U IUIa3MUA-XPOMOCOMHBIE
B3auMoieicTBUs. CUCTEMBI U3YUEHUS IKCIPECCUU
IUTa3MUATHBIX TCHOB (MUHHKIICTKH, CHCTEMA
OECKIICTOYHOTO CUHTE3a). 3HAYCHHE TUIA3MUJT JJIs
HayKu U TpakTtuky. [Lasmuns! “Ononerpagammn’”.
[Tma3muns! “BupynertHoctd”. IlnazMumsr,
WHJIYIUPYIOIIUE OMyX0Ju y pacTeHuid. [1nazmuabt
AHTUOMOTHKOYCTOWYMBOCTH. [1ma3mMumbt
0aKTepUOIIMHOTCHHOCTH.

15

TK

YO

30

DauMHUHALHAS IJIA3MHUJX noj nelcTBHEM
yabTpaduoaeroBoro odayyenus. 4. 2.

ITepeceB kyabTypsl OakTepuil Ha cpeny DHA0. YUET
Pe3yJIbTaTOB.

15

13

TK

YO




31

IIpuHUMNBI M METOABI T€HHOI UH:KEeHePUH.
CyTb TeHHOW WHXEHEPUH. DTarbl TeHHO-
WHKCHEPHBIX SKCIIEPUMEHTOB. Brinenenne u
OUYUCTKa reHoB. PparMeHTanus u
¢pakuonnposanue JJHK. buoxumus neiictBus
PECTPUKIMOHHBIX HyKJIea3. OCHOBHbIE TpeOOBaHUS,
IpeabaBIseMble K BEKTopaM. TUIIBI BEKTOPOB
(mmasmuzel, ¢paru, KOCMUABL U p.). BapnaaTsr
crmmBka ¢parmenta JJHK ¢ BexTopom.

16

TK

YO

32

Ilepenaua  F-dakropa mnpH  KOHBIOTallMH
o6axrepnii 4. 1.

[lonstne koHbtoraumu. MeToauka MPOBEACHUS
npouecca KoHbtorauuu. IlocraHoBka ombITa IO
konproranmu Mexxay E.coli K13 lac* F* u E.coli K12
lac F.

16

113

TK

YO

33

Teopernueckue OCHOBBI HOBEHIINX CHOCOOOB
MHKPOOHOJI0THYECKOH JAUATHOCTUKHU, OCHOBAH-
Hble Ha MOJICKYJSIDHO-TEHETHYECKOH MeTo-
J0JIOTHH.

TeopeTndeckue OCHOBBI HOBEHIIMX CIIOCOOOB
MHUKpPOOHOJIOTHYECKOH IHAarHOCTHKH, OCHOBAHHBIC
Ha  MOJIEKYJISIPHO-TEHETHYECKOIl  MEeTOIOJIOTHH.
Merton TeHETHYIECKOTO 30HIUPOBAHUSA:
koHcTpyupoBanue JIHK-30HI0B, BO3MOXHOCTH
MeTOoJia, MNpOoOJIeMBl albTEPHATUBHOTO MEYEHUS.
Herexuus GakTepuii 51 JIMArHOCTUKA
MH(EKIMOHHBIX 3a00JIEBaHUN C MOMOIIBI0 METOJa
[oJIMMEpa3HON LenHou peakuuu. GepMEHTaTUBHOE
obecrieuenne. OCHOBHBIE CTaJHH, MPEHMYIIECTBA
ucnons3oBanusg  IIHP.  IlpuHnoun  reHOMHOM
naktwiockormu.  OOmacTh W HEpCIIEKTHBEI
MIPUMEHEHUS] METO/1A aKTUIIOCKOIINY.

17

TK

YO

34

Ilepenaua  F-dakropa mnpu  KOHBIOraUWHU
O0akrtepuii. Y. 2.

Cgoiictsa F*, Hfr u F' 6akrepuit. OT60p U3 KOJTOHHIA.
IloctanoBka omnelTa 1o npoBepke nepenaun F
(baxTopa B npoiecce KOHBIOTALUH.

17

13

TK

YO

36

I'eneTnyeckast HHXKeHepHsi, 00J1aCTH
NpUMEHEHMS.

Muxkpo6HOE TPON3BOICTBO JIEKAPCTBEHHBIX
cpencTs. ' eHHO-MH)KEHEPHBIC BaKIIMHBI.

18

TK

YO

36

Mepenaua  F-pakropa npm  KOHBIOTAIIUU
O0akrepuii. 4. 3.

[TonsaTHe reHeTHIEeCKOH PEKOMOWHAIINHN Y
OakTepuid. YUeT pe3ynbTara oIbiTa o IIPOBEPKE
nepenauu F ¢akTopa B nmponecce KOHbIOTAIHH.

18

13

TK

YO

HUTOT'O no pasgeny 1 «MeTaGoau3M M reHeTHKA
NPOKAPHOT

72

36

IIpomexyTounas aTTecTanus: KAHAUAATCKUI
IK3aMeH N0 MoAyJ110 « MHKPOOHOJIOTHSD)

24

12

BeixK

IIpnmeuyanne:
VcimoBHBIE 0003HAYEHMUS:

Buabl aynuropHoii padotsl: JI — mekmus, [13 — npakTideckoe 3aHsATHE.

®opmbl npoBeaeHns 3aHsATHi: T — JIeKIMs/3aHATHE, POBOUMOE B TPAIUITUOHHOM (hopMe.

Buabi kouTpoasi: BK — BxogHo# koHTpoJib, TK — Tekymuit KoHTpoJib, BeixK — BEIX01HOM KOHTPOIIb.
®opma kKoHTPOJs: YO — yCTHEIH ompoc, D — dK3aMeH.



5. O0pa3oBaTe/bHbIE TEXHOJIOTHH

Opranusanus 3aHATUd 110 MOAYJII0 «MHKpPOOHOJIOrHs» TPOBOJUTCS MO BUAAM
y4eOHOM paOOThI: JEKIIMH, TPAKTUYECKHUE 3aHATHUS, TEKYIIIHUI KOHTPOIb.

[IporpamMmma acnupaHTyphl O HaydyHOU crienpaibHOCTH 1.5.11 Muxkpoouosorust
npeaycMaTpuBaeT MCIOJIb30BaHUE B 00pa30oBaTEIbHOM TMPOIECCE AKTUBHBIX U
WHTEPaKTUBHBIX (HOPM IIPOBEICHUS 3aHATUI B COUETAHUH C BHEAYAUTOPHOM pabOTOM 115t
dbopMHUpOBaHUS U Pa3BUTH HABBIKOB MPOBEJICHUS HAYYHOT'O MCCIIEOBAHUS, YMEHUS
aCIIUPAHTOM CaMOCTOSITEJIbHO CTABUTh U PEIlIaTh UCCIEA0BATEIILCKUE 3aJaUH.

JIekuMOHHBIE  3aHATHS  MPOBOJMUTCS B  ayJUTOPUM C  NPUMEHEHHEM
MYJIbTUMEIMMHOTO IMPOEKTOpa B BUAE ydyeOHOUW mnpe3eHTanuu. OCHOBHbIE MOMEHTBI
JIEKIMOHHBIX 3aHATUM KOHCIEKTUPYIOTCS (KOHTpOJUpyroTcs). OTaeiabHbIE TEMBbI
npemiaraloTcs Il CaMOCTOSITENIbHOIO H3Y4Y€HUsS C O053aTelIbHBIM COCTaBJICHUEM
KOHCIIEKTA.

Llenpr0 MpakTUYECKUX 3aHATHUA SBISETCA BBIPAOOTKA MPAKTUYECKUX HABBIKOB
OBJIAJICHNAA METOJaMH, HMEIOIMMU MECTO B HACTOSLIEE BpeMs B COBPEMEHHOMN
MUKpoOuosioruu. J{ist oCTHXKEHUsI ATUX LIeJIeH UCIIOJIb3YIOTCS TPaJULMOHHbIE (POPMBI
paboThI — BBINIOJIHEHUE IPAKTUYECKUX PabOT U T.II.

CaMmocTosTenbHass paboTa 0XBaThIBa€T MPOPAOOTKY OO0YUYaIOUIMMUCS OTIEIbHBIX
BOIIPOCOB TEOPETHUYECKOTO KypcCa, BBINOJHEHHUE JIOMAlIHUX paldoT, BKIIIOYAIOIMIMX
penieHue 3a7a4, aHajdu3 KOHKPETHBIX CUTYallui U IOJATOTOBKY UX MPE3E€HTaluM, U T.11.

CamocrosiTenbHas padoTa BBIIOJHIETCS OOYy4YalIUMKCS HAa OCHOBE Y4eOHO-
METOJAMYECKMX MAaTepuaioB JUCUUIIMHBI  (mpuioxeHue 2). CaMOoCTOSTENbHO
M3y4yaeMble BOIPOCHI Kypca BKIIIOUAIOTCS B IEPEUEHb BOIPOCOB K 3a4ETY.

6. YueOHo-MeTOqUYecKOe M MHPOPMAIMOHHOE O0ecneYeHue MOy IS

a) OCHOBHas nuteparypa (0ubdauorexka BaBUMIOBCKOro YHUBEPCUTETA)

1. I'ocmanos, P. I'. OcHoBBI MuKpoOUOIOTHHU: yuedHoe nocooue / P.I.
['ocmanoB A K., lNamuynnun, @.M. Hypramues. — M.: Jlanp, 2021. — 144 c. — ISBN
978-5-8114-7112-6 (loctyn c caifta Hay4HOI OnOMoTekn BaBumoBckoro
yHuBepcutera — OBC n3narensctBa “JlaHp”; coblka JoCTyna —
https://e.lanbook.com/book/155677?category=939)

2. [anupo, A.C. Mukpooduonorus /A.C. llanupo. — M.: Jlans, 2021. — 308 c.
— ISBN 978-5-8114-7063-1 (Hdoctyn c caiita HayuyHOil OuOnmotrexkn BaBuioBckoro
YHUBEPCUTETA — 9BC U3aTEILCTBA “JIanp”; CCBUIKA JOCTyTa —
https://e.lanbook.com/book/154401?category=939)

0) OMOJIHUTEIIbHAS JIUTEPATypa
1. T'openbnukoBa, E.A. buoTtexHosnorusi moiaydeHus OEJIKOB U OMOJIOTHYECKH

AKTUBHBIX BEIIECTB: IPAKTUKYM 10 BBINOJHEHUIO JIAOOpaTOpHBIX paboT [uisd
MarucTpaHToB HampaBieHus noAarotoBku 19.04.01 buotexnomorus / ['openbHuKOBa
E.A., Kapnynuna JI.B., Peicmyxam6etoBa I'.E. // ®I'BOY BO Caparosckuii 'AY. —
Caparos: U1 “Hayxka®, 2016. — 30 c. ISBN 978-5-9999-2631-9

2. Kcenodonros, b.C. OcHOBbI MUKPOOHOJIOTHH U SKOJIOTMYECKON OMOTEXHO-
norun: Yuebnoe nocooue /b.C. Kcenodounron. — M.: U]l DOPYM, HUI] UHDPA. —


https://e.lanbook.com/book/155677?category=939
https://e.lanbook.com/book/154401?category=939

2015. — 224 c. — ISBN 978-5-8199-0615-6 ([Hoctyn ¢ caiita Hay4HOH OMOIMOTEKH
Basunosckoro ynusepcuteta — 9bC Znanium.com; ccbuika 1ocTymna —
http://znanium.com/bookread2.php?book=482844; nata o6pamenus —20.06.2016 .)

3. Kapniynuna, JI.B. O6mias 6uosnorus u Mukpoouomnorus. Yacts 2. Mukpo-
Oouosnorus: yaeOHO-METOIMYECKHE MTOCOOUE TSl BBIMOTHEHUS J1a00OpaTOPHBIX pabOT
JUIs CTyIeHTOB HampaieHnus noaroroBku 240700.62 «buotexnomorus» / KapnyHnuna
JL.B., TopenvuukoBa E.A. // CaparoB: ®I'BOY BIIO «Capartosckuii 'AY», 2014. — 62
C.

4. Kapnynuna, JI.B. Breinenenue, uaeHTU(dUKAIUMS U aHAIU3 MPOAYKTOB
OounocuHTe3a U OMoTpaHchOpMaIlMu: MPAKTUKYM IO BHITIOJHEHHUIO TaOOPaTOPHBIX padoT
JUIS MarucTpaHtoB HampaBieHuss mnoarotoBku 19.04.01 buorexnonorus /Cocr.:
Kapnynuna JI.B., [llepbakoB A.A., PeicmyxambetoBa I['.E. // ®I'bOY BO CapartoBckuii
['AY. — Caparos: U1 “Hayxka*, 2016. — 32 c. ISBN 978-5-9999-2630-2

B) pecypchl HHPOPMaIIMOHHO-TEIEKOMMYHUKAITMOHHOU ceTu « UHTepHeT»
» DnekTpoHHas oubnmmoTeka BaBMNOBCKOro yHueepcuteTa — http://library.sgau.ru
* MukpoOHOJIOT s ¢ OCHOBaMHU BUPYCOJIOruHU, KoHcnekT jekmuid http://files.lib.sfu-
kras.ru/ebibl/umkd/142/u_lectures.pdf
» Knaccuueckas u Moseky/sipaas ounosorus — http://www.molbiol.ru./review
* bubmuoteka ¢ponna 3Hanuii «JIoMoHOCOBY, KaTeropusi buorexnonorus —
http://www.lomonosov-fund.ru/enc/ru/library:0133128
Mukpobuosiorust — B IoMoIIs MuKpoOuosory — http://microbiologu.ru/
VYueonuk M.B. I'yces, JI.A. MuneeBa MukpoOuosiorus —
http://www.alleng.ru/d/bio/bio092.htm
nerens I'. OOmias Mukpooburoaorus —
http://www.newlibrary.ru/download/shlegel_g_/obshaja_mikrobiologija.html
Y4eOHUKN TT0O MUKPOOHMOJIOTUN U BUPYCOI0THU. KHUTH 110 MUKpOOHOTIOTHY U
BUPYCOJIOTHH.
http://6years.net/index.php?do=static&page=Mikrobiologija_Virusologija
VY4eOHUKN IO MUKPOOHOJIOTHH

http://www.sinolib.tj/load/ehl_knigi/mikrobiologija/52

T') IEpUOANYECKUE U3TAHUS
1. MonexynspHast ouosorust ()kypHan), Mockga, 2008.
2. buorexnonorus (xypHain), Mocksa, 2007-2010.
3. KypHas MUKpOOHOJIOTHH, STTUAEMHOJIOTHMH U UMMYHOJIOTUH, MOCKBa,

2007 — 2016.
4. Ipuknagnas Onoxumus U MUKpooOuonorust (kypHai), Mocksa, 2007-
2010.

I[) 0a3bl JAHHBIX U ITIONCKOBBIC CUCTEMBI
ATpOIOHCK, TMOJHOTEKCTOBas 0a3a JaHHBIX MHOCTPAHHBIX KypHaiaoB Doal,
nouckoBeie cucteMbl Rambler, Yandex, Google
basa nanHbIX « Arporpom 3a pyoeskom» http:/polpred.com
http//ethology.ru./library/?id=80
http://rutracker.org/forum/viewtopic.php?t=3048828
http://fen.nsu.ru/posob/vertebrata/vertebrata.html



http://znanium.com/bookread2.php?book=482844%3B
http://library.sgau.ru/
http://files.lib.sfu/
http://www.molbiol.ru/review
http://microbiologu.ru/
http://www.alleng.ru/d/bio/bio092.htm
http://www.newlibrary.ru/download/shlegel_g_/obshaja_mikrobiologija.html
http://6years.net/index.php?do=static&page=Mikrobiologija_Virusologija
http://www.sinolib.tj/load/ehl_knigi/mikrobiologija/52
http://rutracker.org/forum/viewtopic.php?t=3048828
http://fen.nsu.ru/posob/vertebrata/vertebrata.html

¢) nH(pOpMaIMOHHBIE TEXHOJIOTUH, UCTIOJIb3yEeMbI€ TIPH OCYIIECTBICHUN
00pa30BaTeNBHOTO Mpollecca:
o TIPOTPaMMHOE OOecIieueHue: *

HaumenoBanue paznena
Ne o Tum nporpaMMel (pacdeTHas,
l'I/l'I y‘lC6HOI/I JUCHUITIINHBI HanmenoBanue IMporpaMmbl o 6yqa}01uaﬂ, KOHTpOJ'H/Ip}/IOHIa}I)
(Momyst)
1 2 3 4
1 | Bce TeMbl qUCITUTUTHHBI Microsoft Office (Microsoft o0yyarornias
Access,  Microsoft  Excel,
Microsoft InfoPath, Microsoft
OneNote, Microsoft Outlook,
Microsoft PowerPoint,
Microsoft Publisher, Microsoft
SharePoint Workspace,
Microsoft  Visio  Viewer,
Microsoft Word)
2 | Bce TeMbI qUCHIUTITUHBI Windows (7, 10) o0yyaromiast
3 | Bce TeMBl AUCHUAILIAHEL ESET NOD 32 oOyyaroras

/. MaTepuaJIbHO-TeXHHYeCKOe o0ecreyeHue MOy Is

JIns mpoBelleHHs 3aHSATHUN JIEKIMOHHOTO M CEMHUHAPCKOrO THUIIOB, BBIMOJHEHHS
KYPCOBBIX pa0oT, TPYNIOBBIX U MHANBUAYATBHBIX KOHCYJIBTAIMM, TEKYIIIETO KOHTPOJIS U
MPOMEKYTOUYHOM aTTECTALIMU UCIIOJIB3YIOTCS ayIUTOPUU C MEJIOBBIMH WJIA MAPKEPHBIMU
JIOCKaMH, JOCTAaTOYHBIM KOJIMYECTBOM IIOCAJOYHBIX MECT W OCBEIICHHOCThIO. [l
WCIIOJb30BaHUsl MEAUAPECYPCOB MPHUMEHSETCS MPOEKTOP, 3KPaH, KOMIBIOTEP WIH
HOYTOYK, IO BO3MOKHOCTH — YACTUYHOE 3aTEMHEHHUE THEBHOTO CBETA.

Jlns mpoBeieHust JTa0OPaTOPHBIX 3aHATHI U KOHTPOJISI CAMOCTOSITEIbHON pabOThI
umerorcs ayauropun NeNe 308, 310, 339, 515.

st BBIMIONTHEHUs JTAa0OpaTOPHBIX paboT wumeercs Jnadoparopust Ne 232
«Jlaboparopust smm300TONIOTHM ¢ MuKpobOuosoruei», Ne 336 «Jlaboparopus
MPUKIIATHON MUKPOOHOIOTUI.

[Tomenenust uisi caMOCTOATENbHON paboThl acmupantoB (ayautopusi Ne 527,
YUTATBHBIA 3271 OMONIMOTEKHN) OCHAIIEHBI KOMIBIOTEPHON TEXHUKOW C BO3MOKHOCTHIO
noAkioueHus: Kk cetu «HMHTepHeT» M oO0ecnmedyeHueM JOCTyrna B DJIEKTPOHHYIO
WH(pOPMAITMOHHO-00Pa30BaTEIILHYIO CPEAY YHUBEPCUTETA.

8. ®OH/1 OLIEHOYHBIX CPeJCTB

@OHJ] OLIEHOYHBIX CPEACTB, C(HOPMUPOBAHHBIMN Ui MPOBEIEHUS TEKYIIETO
KOHTPOJISI YCTIEBAEMOCTH M TPOMEXYTOYHOW aTTeCTAlMM OOYYAIONMUXCS TI0 MOYJII0
«MuxpoouoJiorus» pazpaboTaH Ha OCHOBAHUH CIEAYIOIIHUX JOKYMEHTOB:

- ®enepanbHoro 3akoHa Poccutickoit denepanuu ot 29.12.2012 N 273-D3 «O6
obOpazoBanuu B Poccuiickoit deneparuny (¢ usmeneHusMu u OONOIHEHUAMU),

- npukaza Munoopuaayku P® ot 19.11.2013 Ne 1259 «O6 yrepxaenuu [lopsaka
OpraHu3alliy U OCYIIECTBIEHHUSI 00pa30BaTENbHOM JAESITEIIbHOCTH IO 00pa30BaTEIbHBIM



nporpaMMaM  BBICIIEr0  0Opa3oBaHUsT — IporpaMMaM IOATOTOBKM — HAy4yHO-
MEeJarornuecKux KaJpoB B aCIUPAHTYype (aIBIOHKTYPE)».

@OH]T OLIEHOYHBIX CPEJICTB MPEICTABIIEH B IPWIOKEHUH | K paboueid mporpaMme
JUCHMIUIMHBI U BKIIIOYAET B cEOsI:

- IepeueHb KOMIETEHLMH C yKa3aHUE 3TaloB MX (popMHpOBaHHS B Ipoliecce
OCBOEHUS 00pa30BaTEIBLHON MTPOrPAMMBI;

- OIMCaHHE MOoKa3aTesel U KPUTEPUEB OLICHUBAHUS KOMIIETCHIIUM Ha Pa3INIHBIX
dTamax ux (GOpPMUPOBAHMUS, OTIMCAHUE IIIKAJ OIICHUBAHMS;

- TUINOBBIC KOHTPOJBbHBIC 3a/laHUsl WM MHBIE MaTepHualibl, HEOOXOIUMBIE IS
OLICHKM 3HAHUM, YMEHUI, HABBIKOB WU (WJIM) OIbITA JEATEIbHOCTH, XapaKTEPU3YIOIIHE
3Tambl  (POPMHUPOBAHUS KOMIIETEHIIMI B TIPOIECCE OCBOCHHUSA 00pa30BaTEIbHON
IPOrpaMMBbl;

- METOJMYECKHUE MaTepHalibl, ONPEIEIAIOMNE NPOLEaYypbl OLEHUBAHUS 3HAHUM,
YMEHHMM, HaBBIKOB M (WJM) ONBITa JESATENBHOCTH, XapaKTEPU3YIOMIUX ATallbl
(GbopMUpPOBaHUS KOMITETEHITHH.

9. YueOHO-MeTOANYECKOE 00ecTiedeHHe CAMOCTOSITeIbHO padoThI

[lepeueHp y4eOHO-METOIUYECKOTO OOECMEYEHHUS CaMOCTOATEIbHOW paboThI
npelicTaBieH B NpwiokeHMH 2 K  paboyeil  mporpamMme 1O  MOIYJIIO
«MukpoOuoJI0THs».

10. MeToauyeckue yKa3aHusi Jisl 00y4al0IMXCsl 0 M3YYEHH IO MOTYJIsl
«MuxpoouoI0rus»

Meroanueckue yka3aHus 110 U3y4YECHHIO0 MOAYJIA « MHUKPOOHOI0rus» BKIFOYAIOT
B ce0s:

1. Kparkuit Kypc JeKiui.

2. Metoauyeckue yKa3aHus MO BBIMOJIHEHUIO IPAKTUYECKUX PadoT.

Paccmompeno u ymeeporcoeno na 3aceoanuu
kagheopvl « Mukpobuonocus v
buomexnonoz2us »

«21» sneaps 2026 2ooa (npomokon Ne 8).



