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1 He.]'ll/l H 3aJa4Y1 OCBOCHUA JUCHHUITIJIMHbI

eanb (€M) OCBOCHMS JUCIIATUIMHBI:

O03HAKOMUTH CTYACHTOB C Mop(doJorTHeid U CTPOCHHEM MHUKPOOPTraHU3MOB U  BHPYCOB,
O0COOEHHOCTSIMU HMX (DU3HOJOTHUECKHX M OMOXMMHYECKHX ITPOIIECCOB, YCIOBHUSMU CYIIECTBOBAHMS U HMX
POJIBIO B IIPUPOJIE U KU3HU YEJIOBEKaA.

3agaun:

— U3YYHTh CUCTEMATHKY U KIACCHU(PUKAIINIO MUKPOOPTaHU3MOB;

—  HM3y4UTb MOPGOJIOTHIO, TCHETUKY M pa3MHOXKECHHE OaKTepHIiA,

— M3Y4YdTh METabONIM3M MHUKPOOPTaHM3MOB, YYacTHE€ MHUKPOOPTaHU3MOB B MPEBPAIICHHSIX
Pa3IMYHBIX COCTUHCHHM.

2 MecTo TUCHUILINHBI B CTPYKTYpe 00pa3oBaTe/IbHOM IPOrpaMMBbl

Jucnunnuza oTHOcUTes K 6a30Boit yactu 6moka [l «{ucuurinabl (MO )>»
[IpepexBusuthl nucuuriabbl: b1.J1.65.17 Ucmopus buonocuu

[ToctpekBu3utThl  gucturuimael:  bA1.J[.5.28  Hamobuomexwonoeuu, b1.JI.B.1  [umonocus
muxpoopeanuzmos, b1.J[.B.2 Ocnoevi supyconocuu, b1.J[.B.7 Canumapnas u nuwesas MUKpooOuoiocus,
b1.J[B.10  Ounepecemuueckue  npoyeccot  muxkpoopeaunusmos, bl1.J[.B.11  ©@uzuonocus  pocma
muxpoopeanuzmos, b1 J[.B.13 Memoovr nabopamopnoi O0uacHOCMuKy UHGEKYUOHHLIX 3a00]e6aHuUll,
b1.J[.B.15 Cogpemenuvie memoowvt mukpoouonoeuu, b1.J1.B.17 Mukpobuoyenosvl uenogexka u HcugOmMHuIX U
Memoowl ux koppekyuu, b1./1.B.19 Mukpoopeanuzmbel 6 dessmenbHOCmu Yea08exka u 30pasooxXpaHeHuu

3 TpeGoBanus Kk pe3yjabTaTaMm 00yUeHUs MO TUCIUIJINHE

Hpouecc HU3YUYCHUA JUCHUIIJIMHBI HAIIPABJICH HA q)OpMI/IpOBaHI/Ie CJICAYIOHIUX PEC3YJIbTATOB 06yquI/151

[Tnanupyemble pe3yabTaThl
o0y4deHus Mo TUCIUILINHE,

Kon n HaumeHnoBanue Kon n HauMeHOBaHME MHIUKATOPa
dbopMUpYyEMBIX KOMIETSHIIHIA JOCTHKEHUSI KOMIIETEHLIMU XapAKTCPHIYIOTIIC STATIbT
(dbopMupoBaHus
KOMIIETEHLNI
OIIK-1 Cnocob6en npumensts |OIIK-1-B-1 Cucremaruzupyer 3HaTh:
3HaHUe OMOJOTMYECKOTO TEOPETUYECKHE OCHOBBI MUKPOOMOJIIOTUM U |- OCOOEHHOCTH PabOTHI €
pa3zHoo0pa3usl U UCIIOJIb30BATh | BUPYCOJIOTHH, OOTaHUKH, 300JI0TUU U MHKPOOpPraHU3MaMH;
METO/]IbI HaOMIOICHNUS, HCIIOJIb3YET UX I U3YUYECHUS )KU3HU U - KJIaCCU(UKALIUIO
UIeHTU(DHUKAINH, CBOMCTB KUBBIX OOBEKTOB, UX MHKPOOPTaHU3MOB 10
KIacCuUKaIINH, UACHTU(DHUKAIINY U KYTbTUBHPOBAHUS YPOBHIO aTOT€HHOCTH;
BOCIIPOU3BOJICTBA U OIIK-1-B-2 IlpumMeHsieT METObI - IPUHLMUIIBI XPaHEHHUS U
KYJIbTUBUPOBAHUS KUBBIX HaOoIeHus, Ki1accudukamm, nepeaayu, U3MEHYMBOCTH,
O0OBEKTOB JIJISl pELICHUS BOCIPOM3BOICTBA OMOJIOTHYECKUX OOBEKTOB |peaau3aluu U
npodeccHoHaNbHBIX 3a71a4 B IIPUPOJIHBIX U JIAOOPATOPHBIX YCIOBUSIX BOCIIPOU3BEICHUS

reHeTUYeCcKoi nHdopmanuu
y IPOKapHOT, CTPOCHUHU
T€HOMOB IPOKAPHOT,
CTPYKTypHO-

G YHKIIMOHATBHOMN
OpraHMU3al1 I€HOB U
TF€HOMOB IIPOKapHOT.
Ymern:

- IPUMEHSATh 3HAHUS O




Kox n sHaumenoBanue
(bOpMHUPYEMBIX KOMITCTCHITHI

KOI[ 1 HAUMCHOBAHUC MHUKATOpPA
JOCTHIXCHHA KOMIICTCHIIMH

[Tnaaupyemblie pe3yabTaThl
0o0y4eHus Mo TUCIUILINHE,
XapaKTePU3YIOIIHNE TAITbI
dbopMHUpOBaHUS
KOMIETEHLINI

0COOEHHOCTSX (PU3HOJIOTUHU
MUKPOOPTaHU3MOB TIPH
paboTte ¢ HUMH;

- OTIEpUPOBATH
HOPMATUBHBIMH
JIOKyMEHTaMH B
npodeccuoHaTbHON
JIEATEIIbHOCTH.

Baanersn:

- crioco0amu COXpaHeHUs!
CTEPHIIbHBIX YCIOBHI U
IPEIOTBPAIICHHS
KOHTAMHHALINH C
npeIMeTaMu BHE
nabopaTopuu;

- CIIOCOOEH NMPUMEHSATh
0a30BbIC IPAKTHYCCKUE
HaBEBIKH B 00J1acTU
TCHETHKH
MUKPOOPTaHU3MOB,
FEHETUYECKUX TEXHOJIOTHUI;
- 0a30BBIMHU 3HAHUSIMU
MUKPOOHOIIOTHH;

- OCYIICCTBIISATH
npogecCHOHATBHYIO
JIEATENHHOCTD B
COOTBETCTBHUU C
MEXTYHAPOHBIMU H
OTCYCCTBEHHBIMHU
HOPMAaTHUBHBIMH
MIPABOBBIMH aKTaMH B
npodeccuoHanbHOM
JESATSIILHOCTH, HOPMaMHU
OMOJIOTHYECKOMH,
HCCIEIOBATEIIHLCKOM,
MEIUITUHCKON B
po¢eCCHOHATHHOM ITHUKH.

4 CTpyKTYypa U coJepkaHue JTUCUMUIIMHbI

4.1 CTpykTypa 1M CIHILIHHBI

OO61ast TpyA0€MKOCTh AUCHUIIIMHBI COCTaBIsAET 3 3aueTHbIe enuHuLbl (108 akageMuyecKkux 4acos).

TpynoemMkocTs,
Bun paGoter aKaJeMHYECKHUX YacOB
3 cemecTp BCETO
OO0mas Tpy10éMKOCTh 108 108
KonrakTHasi pagora: 50,25 50,25
Jlexuuu (JI) 18 18




TpynoemkocTs,
Bun pabotsr aKaJeMHUYECKHUX 4acoB

3 cemectp BCETO
[Tpaktrueckue 3ansatus (113) 16 16
Jlaboparopusie padotsl (JIP) 16 16
[TpomexxyTouHas arrectarus (3a4eT, SK3aMeH) 0,25 0,25
CamocrosiTesibHas padoTa: 57,75 57,75
Tunel pabot npeacranieHsl B 010kax A,B,C GoHIOB OIIEHOYHBIX CPEICTB
Bua uToroBoro KOHTpoJIA (3aueT, Ik3aMeH, 1 depeHIUPOBAHHBIH 3a4er
3a4er)

Pa3znensbl guciuIuinHbl, u3y4aemsie B 3 ceMecTpe

KosmuecTBo 4yacoB
Ne HaunmenoBanue pasneinoB AyAITOpHad BHEayYI.
pasnena BCETO aborta
T 13 | 7P pabora

1 HcTopusi BOBHUKHOBEHUS U Pa3BUTHS 12 2 2 - 8
MHKPOOHOJIOTHH.

2 Mopdonorusi, ctpoenue, pa3Butue 6akTepruaIbHON 22 4 2 6 10
KIICTKH

3 DuU3HOJI0THS POCTa MUKPOOPTAaHU3MOB 14 2 2 2 8

4 MeTabo113M MUKPOOPraHU3MOB 18 4 4 2 8

5 XapakTepuCTHKa OTJEIbHBIX TPy OaKTepHUH. 14 2 2 2 8

6 HacnencTBeHHOCTh M U3MEHUYMBOCTD OaKTepuid 12 2 2 - 8

7 MUKpPOOpPraHu3Mbl U OKPYIKarOIIIas cpeja 16 2 2 4 8
Wroro: 108 18 | 16 | 16 58
Bcero: 108 18 | 16 | 16 58

4.2 ConepxxaHue pa3/iesioB AU CHUINIIHHBI

Paznen 1. Hcropusi BO3HMKHOBEHMST W Pa3BUTUSI MHMKPOOHMOJIOTMM W BHPYCOJIOTHM.
Muxkpobuosiorusi — npeaMeT M Lend U3ydeHus. DTambl pa3BUTHS. OTKpBITHE MHUKPOOPraHM3MOB A. BaH
Jlesenrykom. Pomp JI. Ilactepa B QopmupoBanuu mMuxpoOuosnoruu. 3Hadenue pabor P. Koxa, M.U.
MeunukoBa, II. Opmmxa, C.H.Bunorpanckoro, M.beliepunka, A.KmroliBepa. OTKpeITHE BHUPYCOB
JN.UM.NBanoBckuM. OTkpbiTHe mNeHUIIMHA A.DneMuHroM. Bkiaa pycckMx y4YeHbIX B pa3BUTHE
MHUKPOOHOJIOTHH.

Paznen 2. Mopdosiorus, crpoeHue, pa3sBuUTHe OAKTEPHAJbHON KJIeTKM MW BHPHOHOB.
CymiecTBoBaHME OOLIMX JIi BCEX KHMBBIX KIETOK CTPYKTYpPHO-(YHKIHMOHAJIBHBIX MojcucTeM. OCHOBHbIE
OTIMYUS TPOKAPHOT OT AyKapuoT. Mopdosorus OJHOKJIETOUYHBIX M MHOTOKJIETOYHBIX OaKTepuaibHBIX
kinetok. CtpoeHue OakrepuanabHON KieTku. Kietounsle creHKHn ['paM-monoXuTenbHbIX W I'pam-
oTpumnarenbHbiX Oaktepuii, L-popmbr. [{uTommazmaruueckas memOpana. Kamcymbl, 4exnibl, Cau3dm ©
MEXKJIETOUHbIN MaTpuKc. JKIyTuKH, pacronokeHne, opraHu3anusi, MEXaHUu3M JBIKEHUs. Peakuuu Takcuca.
[Innun, nx 3HadeHue. I'eHeTHUECKHl annapaTr IPOKapUOTUYECKON KIIETKU. beloKCHHTE3upyromui annapar
IIPOKapUOT. CrpykrypHas opraHu3anus MeTa0OJINIECKOro anmnapara IIPOKApUOT.
BryTpunuromiazmaruyeckue MeMOpaHBbI MIPOKapHOT. 3anacHele BEILIECTBA " JIpyrue
BHYTPULIUTOINIA3MAaTUYECKUE BKIFOUECHHUS.

Paznen 3. ®usuoiorusi pocta MUKPOOPraHu3sMoB. [[oTpeOHOCTH B XMMHUYECKHX DJIEMEHTaX,
UCTOYHHMKM YrlIepoja M JHeprud, ¢axTopsl pocta. OCHOBHBIE THIIBI CpPE€J, HUCHOJb3yeMble JUIS
KyJIbTUBHPOBAHUS MUKPOOpPraHu3MoB. KynbTUBHpOBaHHE a’pOOHBIX M aHA’POOHBIX MHUKPOOPraHU3MOB.
Tunbl nutanusa. PasmHoxenue Oakrepuil. Kietounsiit nmkn Oakrepuil. OCHOBHBIE HapaMeTphl POCTa
KYJIBTYp: BpeMsl IeHepaliy, KOHCTaHTa CKOPOCTH [€JIEHUs, KOHLIEHTpalus U IUNIOTHOCTh OakTepuidl. Poct
MHUKPOOPIaHU3MOB B HEPUOJUYECKON KyIbType, KpHBas poOCTa, OCOOEHHOCTH OTAENbHBIX (a3. Poct B
HenpepbIBHON KynbType. [lomaBieHune pocta W rubenb MUKPOOPTaHM3MOB MOJ JACHCTBUEM Pa3IUUHBIX
areHTOB.



Pa3znen 4. Mera6osm3m MuxpoopranusmMoB. OOMEH BEIIECTB, OCHOBHBIC MOHATHA. CTpoeHue u
knaccupukanuss  pepmentoB. IlodydeHune SHepruM MHKPOOpPraHHU3MaMU. ODHEPreTHYecKuil oOMeH
(katabonmu3m). CrmocoObl muTaHusA. TpaHCIOPT NHUTATENBHBIX BemiecTB. bpokenwe. Ilyrm DOmbOnmena -
Meiieproda — Ilapnaca u DutHepa-LlynopoBa, cxema BapOypra-/ukkenna-Xopekkepa. XapakTepuCTHKa
MHUKpPOOPTaHW3MOB, BBI3BIBAIOIIMX pa3zHble OpoxkeHus. A’pobHoe abixanue. Ponb nukiia TpukapOOHOBBIX
KHUCIOT U TEHT030(0oc(aTHOr0 OKHCIUTEIBHOIO LHKIA B METa0OJIU3ME OpPraHMYECKHX COEIMHEHHMH.
JlpIxaTenpHas Leb mepeHoca 3JIeKTpoHOB. AHa’poOHoe abixaHue. dotocunTes. KoHCcTpykTHBHBIN 00MEH
(anabomu3m). CHHTE3 OCHOBHBIX OHMOTIOJMMEPOB: HYKJICHHOBBIX KHCIOT, OCJIKOB, JHUIHJIOB, YIJIEBOJOB.
Perynsmus merabonusma. YpoBHU perynauud merabonn3ma. KOHCTUTYTHBHbIE W HMHIYHHUOENbHbBIE
depmentsl. UHaykus u penpeccusi. KatabonutHas pemnpeccus.

Pazgean 5. Xapakrepucrtuka oTAeJbHBIX Ipynn 0akrepuid. Pa3noxxeHue OTAEIbHBIMU I'PYIIaMU
MUKpPOOPTaHU3MOB IIEJUTIONO03bI, KpaxMaia, XWTHWHA, MEKTHHA, JMTHUHA, Oeika, nununoB. Dukcanus
MOJIEKYJISIPHOTO a30Ta MHKpoopranusmMamu. CBOOOIHOKMBYIIHME, ACCOLMATUBHBIE W CUMOHMOTHYECKHE
azorukcaropel.  buoxumus  azordukcanumu. Mopdororus U cUCTEeMaTHKa — IMaHOOAKTEpHUH.
Crennanu3upoBaHHbIe KIETKH [uaHoOakTepuil U ux ¢GyHkiuu. @otocuHres, pukcauus azora, MeTaboIN3M
a’pOOHBIX OKCUTCHHBIX (poToTpodHBIX OakTepuit ®oTorpodHBIe MUKpOoOpraHu3MEl. [lypIypHEIE cepHBbIC U
HecepHble Oaktepuu. OcobeHHoctd Mopdonorun U (pusnonsoruu. 3eneHble OaKTepuu, OCOOEHHOCTH
Mopdonorun u puzuonorun. [TurMeHTs POTOCUHTETHUYECKOTO arapaTa.

Paznen 6. HaciieacTBeHHOCTh M HM3MEHYMBOCTh OakTepuil. CIOHTaHHbIE U HMHAYLUPOBAHHBIC
myTanuu. «Momvamue» wmytanuu. OOpaTHbIE MyTallid W PEBEPCHU. XapaKTEPUCTUKA MYTareHOB.
Penapanuss JIHK. Ilepemaua mnpu3HakoB u reHeTHdeckas pexomOunanusa. I[Iporeccsl KOHbIOTaIuu.
[Mnasmunael. Tpancnykumsi. Tpanchopmanusa. [lpuHnunsl XpaHeHuss W Tepenadd, W3MEHUYHUBOCTH,
peau3anuy 1 BOCIPOU3BEACHHS TeHETUYECKOW HHPOPMAIUH Y IPOKAPUOT, CTPOSHUU T€HOMOB MTPOKAPHUOT,
CTPYKTYpHO-() YHKIIMOHATBHON OpraHW3aIlii T'€HOB M TEHOMOB IIPOKAPUOT. ba30BbIe MPAKTHUECKUE HABBIKH
B 00J1aCTH T€HETHKU MHUKPOOPTaHU3MOB, T€HETHUECKHUX TEXHOJIOTHA.

Pa3aen 7. MukpoopraHu3Msl U OKpYy’Kawomas cpeaa. XapakKTepUCTHKA 3KOCUCTEMbI, MECTOOOUTAHUS,
9KOJIOrMYecKoil HuiM. BogHble sKOCcHCcTeMBI (OKeaHbl, 03€pa, IPOTOYHBIE BOJOEMbI). buonornyeckue mpo-
1IECChI, OCYIIECTBISIEMbIE MUKPOOPTaHU3MaMH, B BOJHBIX 3KocHcTeMaxX. OUncTKa CTOYHBIX BOJI, aTMOC(hEpHI
Y TIOYBHI C UCIIOJIb30BAaHUEM MUKpPOOpraHu3MoB. CamoouuIiieHre BojoeMoB. [laToreHHbIe MUKPOOPTaHU3MbI
1 MHGEKINH, repeaaronmecs yepes Boay. [IpuHIunbel caHUTapHO-MUKPOOHUOJIOTHYECKOM OIEHKH KadyecTBa
BOABI, TMOYBBI W  BO3AyXa. HopMaTuBHBIE  [OKYMEHTBHI,  pEriaMEHTHPYIOIIME  CaHUTapHO-
MUKPOOHOJIOTHYECKUN KOHTPOJIb KaueCTBa MPUPOIHBIX cpell. Mcmonb30BaHne MOJETbHBIX 00BEKTOB (MHKPOOP-
FaHI/ISMOB), HUHTCPHIPCTALUS IMOJTYUCHHBIX PE3YJILTATOB.

4.3 JIaGopaTopHbIe padoThI

Ne JIP Ne HanmenoBaHue 1a60paToOpHBIX paboT Kosr-Bo
paszena 4acoB
1 2 MeTto1bl U3ydeHHs] MOPPOJIOTUN MUKPOOPTraHU3MOB. Pa3nuunble 1
METO/bI MUKPOCKOIIUH. MeTo1 IMMEPCHOHHON MUKPOCKOITUH.
5 2 MeTtonb! uccien0BaHusI MUKPOOPTaHU3MOB B IIPYKU3HEHHOM 1
COCTOSIHUH.
3 2 Paznuanbie criocoObl OKpacKu MUKPOOPTaHU3MOB. MeTo 5

npurotosiieHus. IIpocToil MeTo]1 OKpacku MUKPOIIPENapaToB.
4 2 Cno’xHbI METO/I OKpacKi MUKPOOPraHU3MOB 110 ['pamy. 2
OU3NOI0TUA POCTa MUKPOOPTaHU3MOB. ACENTHKA, aHTUCETITHKA,

5 3 2
cTepuin3anusi. MeTo Il CTepHITU3AIHH.

5 4 Metaboiam3mM MUKpooprann3MoB. DepMeHTaTHBHAS AKTHBHOCTD 9
OaKTepHil.

7 5 OrneHka pa3Hoo0pa3rs MUKPOOPTaHU3MOB BO3/TyXa. 2

8 7 CanuTapHO-MHKPOOHOJIOTHYECKAs! OLIEHKA MPUPOIHBIX CPEI. 4
Hroro: 16




4.4 IlpakTu4eckne 3aHATHA (CEMUHAPDI)

Ne Kon-Bo
Ne 3ansTus Tema
paszaeina 4acoB
1 1 DTanbl pa3BUTHS MUKPOOHMOJIOTHN KaK HAYKH. 1
2 2 Mopdosorusi MUKPOOPTaHHU3MOB. 2
3 3 Oco0eHHOCTH MUTAHKUS MUKPOOPraHU3MOB OCOOCHHOCTH pOCTa U 2

Pa3MHOKEHUsI MUKPOOPTaHU3MOB. TpaHCIIOPT MUTATENIBHBIX
BEILIECTB Uepe3 MeMOpaHy.

4 4 Buibl 1 0cOOEHHOCTH OpOKEHUSI. 2

5 4 ITporecchl a9poOHOTO ¥ aHAPOOHOTO JBIXaHUS 2

6 45 dukcanys MOJISKYJISIPHOTO a30Ta aTMoc(epbl MUKPOOPraHU3MaMu 1

7 4,5 ®otorpodusie 6akrepun U Gotocuntes. [lypmypHbie u 3eneHsie 2
OakTepuun

8 6 OCHOBBI TEHETUKH MUKPOOPTaHU3MOB. MyTaluu 1 ux 2
BO3HHUKHOBCHHUE.

9 7 MUKpOOpPraHu3Mbl U OKPYXKAIOIIAs CpeIa. 2
Htoro: 16

5 Y4yeOHO-MeTOANYECKOE 00ecredyeHue TUCIUIIINHDI
5.1 OcHoBHas IuTEpaTypa

1. Herpycos, A. 1. Mukpo6uosnorus [TekcT]: yueOHUK JUIsl CTYyI€HTOB YUPEXKJIEHUHN BBICIIETO IPO-
(eccuoHampHOrO 00pa3oBaHMs, 0OyUJaArOIIUXCS 10 HampasieHHIo noAroroBku "[lexarornyeckoe oOpazoBa-
nue" npoduis "buonorus" / A. U. Herpycos, U. b. Kotosa. - Mocksa : Akanemust, 2012. - 380 c. : wi. -
(Bricee mpodeccuonansHoe obpazoBanue. Ilenarornyeckoe oOpasoBanue).-(bakanaspuar). - bubmauorp.:
c. 375. - ISBN 978-5-7695-8411-4.

2. I'aBpuuenkoBa, C. C. Mukpobuonorus : yuebHoe nocooue / C. C. I'aBpuuenkona, C. 1. Sky6os-
ckag. — Munck : PUIIO, 2022. — 272 c. : win. — Pexum pocryna: mo mnoxamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=697597 (mara oOpamenus: 16.03.2023). — ISBN 978-985-
895-024-8. — TekcT : NIeKTPOHHBIH.

3. Kypanosa, H. I". MukpoOGuonorus : yauedHoe nocodue : [16+] / H. I'. KypanoBa. — Mocksa : [Ipo-
Mmerteit, 2017. — Yactp 2. Meraboausm npokapuot. — 100 c. : cxeM., ni. — Pexxum goctymna: no noJiucke. —
URL: https://biblioclub.ru/index.php?page=book&id=483200 (nara obpamenus: 16.03.2023). — ISBN 978-
5-906879-11-0. — TekcT : 2NMEKTPOHHBIH.

4. Kypanosa, H. I'. MukpoOuonorus : yaeOHoe nmocobue : [16+] / H. I'. Kypanosa, I'. A. Kynatan3e.
— Mockaa : IIpomereit, 2020. — Yacte 3. Mup npokapuot. — 119 c. : cxem. — Pexum goctymna: 1o noJmnucke.
— URL: https://biblioclub.ru/index.php?page=book&id=612078 (mata oOpamenwus: 16.03.2023). — ISBN
978-5-00172-049-2. — TeKcT : 3JCKTPOHHBIH.

5.2 lonojHuTEIbHAA JIUTEPATYpPa

1. T'yces, M. B. Muxkpo6uomnorust [Tekcr] : yaebnnk / M. B. I'yces, JI. A. Muneesa.- 4-¢ uzn., crep.
- M. : Axkanemus, 2003. - 464 c. - (Bsiciiee obpazoBanue). - bubnuorp.: c. 440-457. - ISBN 5-7695-1403-
5.CoBpemenHast Mukpoouosorus. [Ipokapuotel. B 2-x Tomax. M.: Mup, 2005. — T. 1. — 656 c.

2. Dmmot, B. buoxumus u monekynspHas Ouonorus = Biochemistry and Molecular Biology
[Tekct] : yue6. mocobue st By30B / B. Dmnmor, [. Onnmor . - M. : Hayka/Uatepniepuoanka, 2002. - 446 c.
: WiL.. - [lapan. Tut. 1. Ha aHri. 3. - [Ipenm. ykas.: c. 416-433. - ISBN 5-7846-0036-2.

3. buoxumus [Tekcr] : yueb. mis ctyneHToB mea. By3oB / mon pen. E. C. CeBepuna.- 5-¢ uza. - M. :
I'S0TAP-Menua, 2009. - 766 c. : wi. - Ipumn. : c. 735-760. - IIpenm. yka3.: c. 748-760. - ISBN 978-5-9704-
1195-7.



4. CospeMenHast MEKpoOuonorus. [Ipokapuorst [Teker]: B 2 T.: mep. ¢ anri. / mox pex. 1. Jlenrie-
pa, I'. [Ipesca, I'. lllnerens. - M.: Mup, 2005. — (JIyummii yue6nuk). — ISBN 5-03-003706-3. T. 1. — 2005. -
656 c.: min. — ISBN 5-03-003707-1.

o. CoppemenHas mukpoGuonorus. IIpoxapuots [Texer]: B 2 T.: mep. ¢ anrn. / mox pen. M.
Jlenrnepa, I'. JIpesca, I'. lllneremns. - M.: Mup, 2005. — (JIyamuii yaeonuk). — ISBN 5-03-003706-3. T. 2. —
2005. - 496 c.: mi. — ISBN 5-03-003707-X.

6. Kopoctenepa, JI. A. OcHOBBI 3Koj0TUH MUKpoopranu3MoB [TekcT]: yueOHOoe mocodue i CTy-
JICHTOB BBICIIIUX arpapHbIX YY4eOHBIX 3aBeieHnl, oOyuatonuxcs o Hamnpaieausm 020800.62 - "Dxonorus",
110200.62 - "Arponomus", 110100.62 - "Arpoxumus u arpomnouBoBeneHue”, 020800.68 - "Dkojorus u
npupogonons3zoBanue”, 110100.68 - "Arpoxumus u arponousoBenenue” / JI. A. Kopocrenesa, A. I'. Koma-
eB. - Cankr-IlerepOypr : Jlansb, 2022. - 240 c. : un. - bubnuorp.: c. 235-238. - ISBN 978-5-8114-1400-0.

7. Muxpo6buomnorus [Tekct]: yaeOHOe mocodue JUisi CTYICHTOB BBICIINX y4EOHBIX 3aBEIACHHI, 00Y-
YaIOUIUXCs M0 crenralbHOCTH "BerepunapHo-canutapHas skcneptusa” / P. I'. 'ocmanos [u ap.].- 4-e u3n.,
crep. - Cankr-IlerepOypr : Jlanp, 2021. - 496 c. : un. - (Berepunapnas meauuusa). - CioB. TEpPMUHOB U
onpeneneHuii: c. 477-489. - bubnwuorp.: c. 490. - ISBN 978-5-8114-8107-1.

5.3 llepuoauyeckue U3IaHUA

1. [Ipuknannas Ouoxumus u MUKpoOuomorus: xxypHai. - Mocksa: UKI] "Axkanemknura", 2017. -
T. 53, N 1-6, 2018. - T. 54, N 1-6, 2019. - T. 55, N 1-6, 2020. - T. 56, N 1-6.
2. BroyiereHb AKCIIEPUMEHTAIBHOM OMOJIOTHH M MEITUIMHBL: KypHai. - MockBa: AreHTcTBO "Po-

creqats", 2018. - T. 165, N 1-6,T. 166, N 7-12, 2019. - T. 167, N 1-6, T. 168, N 7-12, 2020. - T. 169, N 1-6,
T. 170, N 7-12, 2021. - T. 171, N 1-12, 2022. - N 1-12, 2023. - N 1-2.

5.4 UnTepHeT-pecypcsbl

1. Caiir nHayunoil osnexkTpoHHON Oubnuorekn eLIBRARY.RU — xkpymnueimeil snekTpoHHON
OMOIMOTEKH HAy4YHBIX MyOiaMKanui, obnagaromeld OOraTbIMM BO3MOXKHOCTSIMH TIOMCKAa M HOJyYeHUs
uHdopmarmu. Pexxum nocryna: http://elibrary.ru/

2. HayuHO-TIOTTYNSIpHBIA CalT, MOCBAMIEHHBI MOJEKYJISIPHBIM OCHOBAaM COBPEMEHHOH OHMOIOTHH U
IPAKTUYECKMM NPUMEHEHUSM HayuHBIX JOCTIDKEHUI B MeAMLIMHE U OMOoTexHojoruu. Pexum poctyna:
http://biomolecula.ru

3. Hayuno-nomynsipHblii xypHan «MemOpaHa» — mom@aka aias obmeHa wuHdopmanuei o
TEXHOJIOTUSIX, KOTOPbIE MEHSIOT U3Hb, MOCBALICHHAs T00ejaM HayKH, TOCTHKEHUSAM TEXHUKH, IPOPBIBAM
B JIM3aifHe, OTKPBITHIM B MEIUIIMHE, ycriexaM B OusHece. Pexxum nocryna: http://www.membrana.ru/

4. https://www.edx.org/course/microbiologia-e-immunologia - «EdX», MOOK: «Microbiologia e
immunologia»;

5. https://www.coursera.org/learn/clinical-epidemiology ~ «Coursera», = MOOK: «Clinical
Epidemiology»

5.5 TIporpammHoe oGecneuyeHue, npodeccuoHAIbHbIe 0a3bl JAHHBIX M HHGOPMAIUOHHbIE
CNPaBO4YHbIE CHCTEMBI

Onepannonnas cucrema PEJ[ OC1
[Taket opucubix npunoxenuit LibreOffice2
[IporpaMMHas cuctema Jisl OpraHu3aluu Bueo-koHpepeHi-cBsa3u Webinar.ru
'APAHT Ilnardopma F1 [OnekrponHslit pecypc]: cripaBouHO-IIpaBoBas cucrema. / Paspa-
00TYHK OOO HIIIT «’APAHT-CepBuc», 119992, Mocksa, BopoobeBsi ropsr, MI'Y, [1990-2023]. — Pexum
nocryma B cetu OI'Y a1 ycTaHOBKU CUCTEMBI: \\flleserverl\GarantCI|ent\garant exe

2. Koncynprantllnroc [DneKTpoHHBIN pecypc]: 2JIeKTPOHHOE IEPUOINIECKOE U3/IaHNE CITpa-
BOYHas npaBoBas cucteMa. / Pazpadorunk 3A0 «Koncynsrant [Tnrocy, [1992—-2023]. — Pexxum noctyna k
cucreme B cetr OI'Y ms ycranoBku cuctemsr: \\fileserverI\/CONSULT\cons.exe

3. http://edu.garant.ru/garant/study/ - Uurepuer-Bepcust TAPAHT-O0pa3oBanue, Cucrema I'A-
PAHT g5 cTyaeHTOB, aCIUPAHTOB U MIPENOAaBaTeei

Pwh e


http://elibrary.ru/
http://www.membrana.ru/
https://www.edx.org/course/microbiologia-e-immunologia
https://www.coursera.org/learn/clinical-epidemiology

4.  ABTOMaTM3WpOBaHHas MHTEpPAKTHBHas cuctema ceTeBoro tectupoBanus - AUCCT (3aperu-
ctpupoBaHa B POCIIATEHT, CBuuerenbcTBo 0 rocylapCTBEHHOW perucrpanuu nporpaMmsl s OBM
No2011610456, mpaBooOnanatens — OpeHOYprckuil roCyJapCTBEHHBINM YHHUBEPCUTET), PEKHM JOCTYIa -
http://aist.osu.ru.

5. OcHOBBI MHUKPOOHOJIOTHH [DJIEKTPOHHBIN pecypc]: 3JIEKTPOHHBIA Kypc B cucteme Moodle /
E.C. Anemmna, OpeH0. roc. yH-T. — DaekTpoH. aaH. — OpenOypr : OI'Y, [2023].— Pexum goctymna: Diek-
tpouHbIe Kypchl OI'Y B cucreme o0yduenus moodle. — https://moodle.osu.ru/course/view.php?id=13452

6.  MuxpoopraHu3smMbl BOKPYr Hac [DJEKTPOHHBIM pecypc|: 3JeKTPOHHBIM Kypc B CHCTEME
Moodle / E.C. Anemuna, E.A. JIpo3moBa OpeHo. roc. yH-T. — DiekTpoH. aaH. — Openoypr : OI'Y, [2023].—
Pexxum  pmocryma:  OnektponHele  kypcsl  OI'Y B cucreme — oOyuenuss  moodle.  —
https://moodle.osu.ru/course/view.php?id=13452https://moodle.osu.ru/course/view.php?id=16595

6 MaTepuajibHO-TEXHHYECKO€E o0ecnevyeHne JUCHUIINHBI

Jns mpoBeneHuss 3aHATUN JIEKIMOHHOTO  THUIA, MCIOJNb3YETCS ayJuTOpUs  OCHAIICHHAs
KOMIUIEKTaMH ~ YYEHHYECKOM MeOenu, TEeXHUYECKUMM CpeJICTBaAaMHU OOydeHHs, CIyKallUMU IS
npeacTaBieHus yueOHoM nHpopmanuy 00IbIION ayAUTOPUH.

[Tomemienue st caMOCTOSITEbHOM pabOThl 00yYarOIMXCs OCHALIEHbI KOMIIBIOTEPHOW TEXHUKOM,
NOJKIIOYeHHOW K cetu "HMHTepHer", m oOecredeHneM JJ0CTynma B DIEKTPOHHYIO WH(GOPMAIMOHHO-
obpazoBatenbHyto cpeny OI'Y.

JlaGopatopHbie pabOTHI MPOBOASTCS B CIEHUAIM3UPOBAHHBIX JTAOOpaTOPHIX Kadeapsl OMOXUMUU H
Mukpobuonoruu. Hekoropele nabopaTopHble pabOThl HPOBOJATCS BUPTYaJbHO MM IO Pa3iIMYHBIX
BUJIEOMaTEpHAIIaM.


http://aist.osu.ru/

