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

ean (1esm) OCBOCHUS AUCITUTIUHBI:

03HAKOMUTB CTYJIEHTOB C MOP(OJIOrHEN U CTPOCHUEM MUKPOOPTraHU3MOB M BUPYCOB, 0COOEHHOCTSIMU
uX (PU3NOIOTHYECKUX U OMOXMMHUYECKHX MPOIECCOB, YCIOBUSMH CYIIECTBOBAHUS M MX POJIBIO B MIPUPOJE U
KHM3HU YEJIOBEKA.

3amaun:

— U3YYHUTh CUCTEMATHKY U KJIACCU(PHUKALIMIO MUKPOOPIaHU3MOB;

— U3y4YUTb MOP(OJIOTHIO, TEHETUKY U (PU3UOJIOTHIO OaKTepuii;

— H3YYUTh SKOJIOTUI0 MUKPOOPraHU3MOB, y4aCTHE€ MUKPOOPraHM3MOB B KPYIOBOPOTE BEILIECTB B
PUPO/IE;

— OCHOBHbIE OaKTepHalbHbIE U BUPYCHBIE MH(EKIINU YeT0BEeKa.

2 MecTo JUCHUILUIMHBI B CTPYKTYype 00pa3oBaTe/bHONH MPOrpaMMbl

JucnurnmuHa oTHOCUTCS K 0a30Boii yactu 0s10ka [l «/ucuurmmuabl (MOTy1n )
[IpepekBU3UTHI IUCUMILIUHBL: Omcymcmeyom
[TocTpekBu3uthl  muctuiuiuabl:  b1./[.6.29 Hanobuomexnonoeuu, b1.J[.B.8 Ilapasumonoecus,

b1.J[.B.14 DOxonoeus u skonoeuueckue ¢ynkyuu nous, b1.J][.B.D.5.2 buoceoyenonocus, b1./].B.D.6.2
Ipuxnaonas sxonoecus

3 TpeGoBanus K pe3yjabTaTaM 00y4YeHHs! 10 JUCHUILINHE

[Iponiecc n3yueHHs QUCUUIUIMHBI HATIPABJICH Ha (pOPMUPOBAHKE CIEAYIONINX PE3yIbTaTOB O0yUCHHS

Kon n HaumeHnoBanue
(hopMUPYEMBIX KOMITETCHITHHA

KOI[ N HAMMCHOBAHUC MHUKATOpa
JOCTHXXCHHA KOMIICTCHIIMH

[Inanupyemslie pe3ysbTaTsl
00y4yeHMs 110 JUCLUIUINHE,
XapaKTEPU3YIOLINE ITAIIbI

dbopMHUpOBaHUS
KOMITETCHIIUH
OIIK-1 Cnoco6en npumensts |OIIK-1-B-1 Cucrematusupyer 3HaTh:
3HaHUE OUOJIOTHUYECKOTO TEOPETUYECKHE OCHOBBI MUKPOOUOJIOTUM U |- OCOOEHHOCTH PabOTHI €
pa3zHooOpa3us ¥ UCIONb30BaTh |BUPYCOJIOTHUH, OOTAHUKH, 300JI0TUU U MHUKpPOOPIaHW3MaMH;

METOABI HAOTIOAEHMUS,
UIeHTU(UKAINH,
KJIacCU(pUKaINH,
BOCTIPOM3BOJICTBA U
KYJIbTHBHPOBAHUS JKUBBIX
00BEKTOB /TSl PELICHHUS
poeCCUOHATIBHBIX 337124

WCIIONIb3YeT UX I U3YYCHUS KUZHU U
CBOMCTB KUBBIX 00BEKTOB, X
UICHTU(PHUKAIIUN U KYJTbTUBUPOBAHUS
OIIK-1-B-2 IIpumeHseT MeTObI
HabJto1eHus, Kiaccudukaium,
BOCIPOU3BOJICTBA OMOIOTUYECKUX 0OBEKTOB
B IIPUPOIHBIX U JTAOOPATOPHBIX YCIOBHIX

- IPUHIIMITBI XPaHEHHS U
nepeaavu, U3MEHYHBOCTH,
peanu3anuu u
BOCIIPOU3BEICHUS
reHeTUYEeCKON nH(popManuu
y MPOKAPHOT, CTPOCHUU
T€HOMOB IIPOKapHOT,
CTPYKTYpPHO-
(yHKIIMOHATBEHOM
OpraHu3ali TeHOB U
T€HOMOB TIPOKApHOT.
Ymern:

- IPUMEHSTH 3HAHUS O
0CO0EHHOCTSX (PU3UOJIOTUI
MHUKPOOPTaHU3MOB TIPH
paboTe ¢ HUMU;

- OTIEpUPOBATH
HOPMAaTHBHBIMHU
JOKYMEHTaMH B




Kox u HaumenoBanue Kon n nauMeHoBaHue HHIUKATOpa
hopMHUpyEeMbIX KOMIIETSHITUI IOCTHIKEHUS KOMIIETEHIINN

[Inanupyemble pe3ynbTaThl
00yd4eHUs TTO TUCIHIUINHE,
XapaKTEPHU3YIOLIUE FTAIbI
dbopMHupoBaHUS
KOMIIETCHIUIH

npodeccuoHaTbHON
JEATEILHOCTH.
Baanern:

- cnoco0amMy COXpaHEeHUs
CTCPWIBHBIX YCIOBUU U
MIPEIOTBPALICHUS
KOHTaMHHALINH C
npeIMeTaMu BHE
nabopaTopuu,

- croco0eH MPUMEHATh
0a30BbIC PAKTHYCCKUE
HAaBBLIKH B 00JIaCTH
TCHETUKH
MUKPOOPTaHU3MOB,
FEHETUYECKUX TEXHOJIOTHI;
- 0a30BBEIMH 3HAHHUSIMH
MUKPOOHOJIOTHH;

- OCYIIECTBIIATH

PO ECCUOHATBHYIO
JIEATEIbHOCTD B
COOTBETCTBHUU C
MEXTyHApOHBIMU H
OTE€UYECTBEHHBIMH
HOPMATHUBHBIMH
IIPABOBBIMH aKTaMH B
pohecCUOHATLHOM
JCSATCIIbHOCTH, HOPMaMH
OMOJIOTTYECKOM,
HCCJIEI0BATEIbCKOM,
MEIUITMHCKON 1
poeCCUOHATBHON ITHUKH.

4 CTpyKTYpa U colep:KaHue TUCHHUIINHBI

4.1 CTpykTypa 1M CIHILIHHBI

OO61mast TpyA0€MKOCTh AUCHHUILIMHBI COCTaBIseT 3 3aueTHbIe enuHuLlbl (108 akajgeMuyeckux 4yacos).

TpynoemkocTs,
Bun pabotsr aKaJIeMHYECKHX YacoB

3 cemecTp BCETO
O0mas Tpy10éMKoCTh 108 108
KonTakTHas padora: 50,25 50,25
Jlexruu (JI) 18 18
[Tpaktuueckue 3austus (113) 16 16
JlaGopaTtopusie padoTs (JIP) 16 16
[TpomeskyTouHas arrectanus (3a4eT, YK3aMeH) 0,25 0,25
CamocrosiTesibHas padora: 97,75 97,75
- UsyyeHue pazoenos Macco8o20 OMKPLIMO20 OHIAUH-KYPCa
«Muxpoopeanuzmvl 6OKpye HACH.




TpyroemMKoCTb,

Bun pabotst aKaJeMHYeCKHX 4acoB
3 cemectp BCETO
Tunwvt pabom npeocmasnensvt 6 b1okax A,B,C ¢ponoos oyenounvix cpedcmas
Bujx MTOroBOro KOHTpoOJIA (3a4eT, IK3aMeH, AU(¢epeHINPOBAHHBIN 3a4er
3ay4er)

PaSI[eJ'II)I AUCHUILIWHBI, U3y4YacMbIC B 3 CEMECTPE

KosmgecTBo yacoB
Ne HaumeHnoBanue pa3aenon ayAutopras BHEay/.
pazzaena BCETO abora
T 13 | JIp pabota

1 HcTopusi BO3HUKHOBEHUS U PAa3BUTHS 6 2 - - 4
MHUKPOOHOJIOTHHI

2 Mopdornorus, cTpoeHue, pa3BUTHE OaKTepHATBLHON 42 6 6 8 20
KIICTKH

3 ®u3no0JI0rus pocTa MUKPOOPraHU3MOB 22 4 4 2 12

4 HacneacTBeHHOCTh M M3MEHYHMBOCTh OaKTepuid 10 2 2 - 6

5 MuKpOOpraHu3Mbl ¥ OKpYIKaromias cpeia 28 4 4 6 16
HUroro: 108 18 | 16 | 16 58
Bcero: 108 18 | 16 | 16 58

4.2 Conepxxanue pa3/iesioB IUCHUINIHHBI

Pasnen 1. Hcropusi BO3HUKHOBEHHSI M Pa3BUTHS MHKPOOMOJIOTMM ¥ BHPYCOJIOTHH.
Muxkpobuoniorusi — mpeaMeT M Ield M3ydeHHs. JTanbl pa3BUTHA. OTKPHITHE MUKPOOPTaHW3MOB A. BaH
JleBenrykom. Ponp JI. Ilactepa B dopmupoBanuu mukpoOuonoruu. 3HaueHue pabor P. Koxa, W.U.
MeunukoBa, II. Opmuxa, C.H.Bunorpaackoro, M.beiiepunka, A.KmioiiBepa. OTKpbITHE BHPYCOB
.M. MBanoBckum. OtkpeiTue neHunwimHa A.DnemuHrom. Bxiajg pycckUX YY€HbIX B pa3BUTHE
MHUKPOOHOJIOTHH.

Pazgen 2. MopdoJiorus, crpoeHue, pa3BuTue 6akTepuaibHoil KiaeTku. CyliecTBOBaHHE OOIINX
JUI BCEX JKUBBIX KJIETOK CTPYKTYPHO-()YHKIMOHAJIbHBIX MojacucteM. OCHOBHBIE OTIMYMS MPOKAPHOT OT
9YKapuoT. Mop¢osorust OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OakTepuanbHbIX KieTok. CTpoeHue
OaxTepuanbHON KieTkH. KileTouHble CTEHKH IpaMIOJIOKUTEIbHBIX UM I'paMOTpULATENbHBIX Oakrepuil, L-
dopmel. [urtonnasmaruueckas MeMOpaHa. Karcynbl, 4exibl, CIU3U U MEXKKICTOYHBIA MaTpukc. JKryTHukH,
pacrogoXeHre, OpraHu3anus, MEXaHu3M JBHKeHus. Peakuuu takcuca. [Iunm, ux 3Hadenue. ['eHeTnueckui
anmapar IpPOKapUOTHYECKOM KIETKH. benokcuHTe3upyromuid anmapaT mnpokapuor. CTpyKTypHas
OopraHusalysi MeTaboJIMYecKoro anrmapaTa NpokapuoT. BHyTpunuromniasmMaruyeckue MeMOpaHbl IPOKapHOT.
3anacHble BEIIECTBA U IPYyTU€ BHYTPULUTOIUIA3MATUYECKHUE BKITFOYEHUSI.

Paznen 3. ®usuosiorusi pocra MUKPOOPraHu3sMoB. [[oTpeOHOCTH B XMMHUYECKHX JJIEMEHTaX,
HUCTOYHUKUA yTriepoaa U dSHepruu, ¢Gakropbl pocta. OCHOBHBIE THIBI CpEJ, HCIOIb3yeMbIe IS
KyJbTUBHUPOBAHUS MUKpPOOpPraHu3moB. KylbTuBHpOBaHHME a’pOOHBIX M aHA’pPOOHBIX MHKPOOPTaHU3MOB.
Tunsl nutanus. Pa3smHoxenuwe Oakrepwit. Knerouwsni nukn Oaktepuit. OCHOBHBIE MapaMmeTphsl pocTa
KyJbTYp: BpeMsl T'€Hepallii, KOHCTaHTa CKOPOCTH JI€JE€HMsI, KOHIEHTpalusl U MJIOTHOCTh Oaktepuil. Poct
MHUKPOOPIaHU3MOB B MEPUOIUYECKON KyJIbType, KpUBass pocTa, 0COOEHHOCTH OTAenbHbIX (a3. Poct B
HenpepbeIBHON KyibType. IlogaBneHue pocta W rubeilb MUKPOOPIaHM3MOB MO JAECWCTBUEM Pa3IUYHbBIX
arcHTOB.

Pasnen 4. HaciieacTBEeHHOCTh M HM3MEHYMBOCTH OakTepuil. CIIOHTaHHBIE W HMHAYLHUPOBAHHBIC
myTtanuu. « Momgamuey mytanuu. OOpaTHbIe MyTalluK U PEBEPCUU. XapaKTepUCTHKa MyTareHoB. Penapanus
JIHK. Ilepemaua mpu3HakoB | TeHeTHYecKas pekomOuHaiusa. I[Ipomecchl konbtoranmu. [lmazmumebr.
Tpancaoykuus. Tpanchopmarus. [IpuHIMIBL XpaHeHUS W Tepeladyd, H3MEHYMBOCTH, pealu3allud H
BOCIPOU3BE/ICHUS] TeHETUYECKOW MH(OpMalMK y TPOKAPHOT, CTPOEHUH T€HOMOB MPOKAPUOT, CTPYKTYPHO-
(GyHKIIMOHATBFHOW OpraHu3alliyd F€HOB M T€HOMOB MPOKapHOT. ba3oBble mpakTHUecKHe HaBBIKU B 001acTH
T€HETUKH MUKPOOPTaHU3MOB, TEHETUUECKUX TEXHOJIOTUH.



Paszgenn 5. MUKPOOpPraHu3Mbl M OKpYy:Kamomasi cpeaa. XapaKTepPUCTUKA YKOCUCTEMbI, MECTOOOUTAHHUSI,
AKOJIOTUYECKON HulU. BomHble sKOcucTEMBI (OKE€aHbl, 03€pa, MPOTOYHbIE BOJIOEMBI). bronoruyueckue mnpo-
1IECChI, OCYIIECTBISIEMbIE MUKPOOPTaHU3MaMH, B BOJIHBIX 3KocucTeMaX. OUHCTKa CTOYHBIX BOJ, aTMOC(hepbl
1 INIOYBBI C UCITOJIB30BAHUCM MUKPOOPTaHU3MOB. CaMOO‘-II/IH_[eHI/Ie BOIOEMOB. ITaToreHusie MHKPOOPTaHU3MBbI
u nHpeKknuu, nepeaaroniuecs yepe3 Boay. [I[puHIUIBI caHUTAPHO-MUKPOOUOTOTHYECKON OIICHKHU KadyecTBa
BO/JIbI, IIOYBHI ¥ BO3yxa. HopMaTHBHBIE JOKYMEHTBHI, periJaMeHTUPYIOIINE CAHUTAPHO-MUKPOOHOIOTHIECKUI

KOHTPOJIb KaUeCTBa IPUPOIHBIX Cpell. Mcmonp30BaHne MOIETBHBIX 00BEKTOB (MHKPOOPTaHU3MOB), MHTEPIPETAITHS

TMOJIY4YCHHBIX PE3YJIbTATOB.

4.3 JIaGopaTtopHbie padoThI

Ne JIP Ne HanmeHoBaHue 1a00paToOpHBIX paboT Kon-so
paszena 4acoB
1 2 Metoap!l u3y4deHus MoppOoIOrHH MUKPOOPTaHU3MOB. Paznuunble 2
METO/1bl MUKpOCKOIIMH. MeTo1 HUMMEpCHOHHOW MUKPOCKOIIUH.
2 2 MeTto/1b1 HccIe10BaHUSI MUKPOOPTaHU3MOB B IIPUKU3HEHHOM 2
COCTOSIHUU.
3 2 Paznuunbie criocoObl OKPACKM MHUKPOOPTraHU3MOB. MeTon 2
npurortosiieHus. IIpocToil MeTo1 OKpacku MUKPOIIPENapaToB.
4 2 CnokHBIM METO/1 OKpacKH MUKPOOPraHU3MOB 110 ['pamy. 2
5 3 Du3M0I0rUsa pOCTa MUKPOOPTaHU3MOB. ACENTHKA, AHTUCETITHKA, 2
crepuinzanusi. MeTopl CTepHITU3aIIH.
6 5 Orenka pazHooOpasusi MUKPOOPTaHU3MOB BO3/IyXa. 2
7 &) CanuTapHO-MHKPOOHOJIOTHYECKAs OLIEHKA MPUPOIHBIX CPEI. 2
8 5 CaHHTapHO-MUKPOOHOJIOTHYECKAs OLIEHKA MTPEJIMETOB 00MXO0/Ia. 2
Hroro: 16
4.4 IlpakTHyeckue 3aHATHSA (CEMUHAPDI)
Ne 3ansaTus Ne Tema Kozr-s0
pasznena 9acoB
1 2 IToBepXHOCTHBIE CTPYKTYPbI OaKTEpUATBbHOM KIETKH. 2
2 2 ®opmbl OaKTEpUATBHBIX KIETOK. 2
3 2 3amacHple BENMECTBA U IIUTMEHTHI TPOKAPHOT. 2
4 3 Oco6eHHOCTH MUTaHUSI MUKpOOpraHu3MoB OCOOEHHOCTH pocTa U 2
Pa3MHOXKEHHSI MUKPOOPTaHU3MOB.
5 3 TpaHcnopT NUTATENBHBIX BELIECTB Yepe3 MEMOpPaHy. 2
6 4 OCHOBBI TEHETHKH MUKPOOPTaHU3MOB. MyTaluu 1 ux 2
BO3HUKHOBEHHUE.
7 5 CaHuTapHO-TIOKa3aTeJIbHbIE MUKPOOPTaHU3MBI. 2
8 5 bakrepuanbHble U BUPYCHBIE HH(EKLIUH. 2
HWroro: 16

5 Y4eOHO-MeTOaAuYecKoe o0ecneyeHne JUCIHUAIINHBI

5.1 OcHoBHas 1MuTEpaTypa

1. Herpycos, A. . Mukpo6uosorus [TekcT|: yueOHHUK JUIsl CTYIEHTOB YUPEXKIEHUHN BBICIIETO MPO-
(beccroHambHOrO 00pa3oBaHMs, 00yUarOMIMXCs 10 HampaBieHuto moarotoBku "llemarornyeckoe obpazoBa-

Hue" npoduns "buonorus" / A. Y. Herpycos, . b. KotoBa. - Mocksa : Akagemus, 2012. - 380 c.

. HJI.

(Beicmiee npodeccuonanbaoe oopazoBanue. [lenarorudeckoe oopazoBanue).-(bakanaspuar). - bubmuorp.: c.
375. - ISBN 978-5-7695-8411-4.

2. Kyznenosa, E. A. Mukpo6uonorus : ydeOHoe mocodue :

B 2 yactax / E. A. Ky3nerona, A. A.

6



Kuszes. — Kazanp : KHUTY, 2017 — Yacte 1 — 2017. — 88 ¢. — ISBN 978-5-7882-2278-3. — Tekcr :
ANeKTPOHHBIN // JlaHb : anexTpoHHO-OMOMMOTeuHast cucrema. — URL: https://e.lanbook.com/book/138347
(mara obpamenus: 13.03.2024). — PexxuMm qoctyma: 1j1s aBTOpU3. TIOJIB30BaTEICH.

3. ®eoktucroBa, H. A. OcHOBBI MuKpOOHOIOTHH : yueOHoe mocodoue / H. A. deokrucrona, /1. A.
Bacunnbes ; coctaButenu H. A. deoktucrora, /1. A. BacunbeB. — YnbsaHoBck : YAI'AY umenu I1. A. Ctonbl-
nuHa, 2020. — 170 ¢. — Tekct : anekTpoHHbIH // JlaHb : 3MeKTpoHHO-OuOMHOTeUHas cucrema. — URL:
https://e.lanbook.com/book/207275 (nata obpamenus: 13.03.2024). — Pexxum moctyna: 1yist aBTOpU3. TOJTb-
30BaTelIeH.

4. Kysnenona, E. A. Mukpobuosorus : yaeoHoe nocooue : B 2 yactsix / E. A. Ky3nenosa, A. A. Kus-
3eB. — Kasans : KHUTY, 2019 — Yacts 2 — 2019. — 80 c. — ISBN 978-5-7882-2279-0. — Tekcr : siek-
TpoHHBIH // Jlanb : anexTpoHHO-O0MOmMoTeyHas cucrema. — URL: https://e.lanbook.com/book/196132 (nara
obpamenust: 13.03.2024). — Pexum noctyna: A aBTOPU3. TOJIB30BATEIICH.

5.2 JlonosiHMTEIbHAS JINTEPATYpPa

1. I'yces, M. B. Mukpo6uonorus [Tekcr] : yue6nuk / M. B. I'yces, JI. A. Muneesa.- 4-e usn., crep. -
M. : Axanemus, 2003. - 464 c. - (Beiciiee obpaszoBanue). - bubmmorp.: c. 440-457. - ISBN 5-7695-1403-
5.CoBpemenHas mukpoouomnorus. [Ipokapuotel. B 2-x Tomax. M.: Mup, 2005. - T. 1. — 656 c.

2. CopemenHas MukpoGuosorus. [Ipoxapuotst [Texer]: B 2 1.: nep. ¢ anri. / nox pex. W. Jlenrmuepa,
I'. dpe.ca, I'. lllnerens. - M.: Mup, 2005. — (JIyuymuii yue6nuk). — ISBN 5-03-003706-3. T. 1. — 2005. - 656
c.: mi. — ISBN 5-03-003707-1.

3. CospemenHas Mukpo6Guonorus. ITpokapuotsl [Texcr]: B 2 T.: nep. ¢ anri. / nox pex. M. Jlen-
riepa, I'. Ipesca, I'. llnerens. - M.: Mup, 2005. — (JIyummit yae6uuk). — ISBN 5-03-003706-3. T. 2. — 2005.
- 496 c.: un. — ISBN 5-03-003707-X.

4. Kopocrenesa, JI. A. OCHOBBI 9KOJIOTHH MUKPOOPraHu3MoB [ Tekcr]: yaeOHoe mocodue yist CTy 1eH-
TOB BBICHIMX arpapHbIX y4eOHBIX 3aBeleHH, oOyuaronuxca no HampasiaeHusM 020800.62 - "Dkomorus",
110200.62 - "Arponomus", 110100.62 - "Arpoxumus u arponouBosenenne”, 020800.68 - "Dxonorus u npu-
ponomnonb3oBanue”, 110100.68 - "Arpoxumus u arponouosenenue” / JI. A. Kopocrenesa, A. I'. Komaes. -
Cankr-IlerepOypr : Jlans, 2022. - 240 c. : wi. - bubnworp.: c. 235-238. - ISBN 978-5-8114-1400-0.

5. Mukpoo6uonorus [Tekct]: yaueOHOe mocoOue st CTYICHTOB BBICIIMX YYEOHBIX 3aBeICHUN, 00yUa-
IOIUXCS 10 CIeUanbHOCTH "BetepunapHo-canurapHas skcnepruza” / P. I. 'ocmanoB [u np.].- 4-e u3n.,
ctep. - Cankr-IlerepOypr : Jlanb, 2021. - 496 c. : un. - (Berepunapuas meaununa). - CioB. TEPMUHOB H
ompenaeneHuit: c. 477-489. - bubmuorp.: c. 490. - ISBN 978-5-8114-8107-1.

6. Ilerpumena, T. 0. IlpakTukym no obuieit Mmukpoduosnoruu : yueoHoe nocodue / T. FO. Ilerpurnesa.
— Enen : EI'Y um. M. A. Bynuna, 2022. — 89 c. — ISBN 978-5-00151-342-1. — TekcT : 3IeKTpOHHBIN //
Jlansb : anexTpoHHO-OMbIMoTeuHas cuctema. — URL: https://e.Janbook.com/book/331916 (nata oGpartienus:
13.03.2024). — Pesxxum pocTyna: Jjisi aBTOPH3. MOJIb30BaTEICH.

7. ®enoroBa, H. H. Mukpobuonorus : yuedHoe nocodue / H. H. ®enortona, B. A. Enkun. — CaHKT-
[etepOypr : CIIOIJITY, 2017. — 52 ¢. — ISBN 978-5-9239-1002-5. — Texkcr : anekrpoHHbIi // Jlans :
ANEKTPOHHO-OnOmMoTeunas cuctema. — URL: https://e.lanbook.com/book/102981 (mata oGparieHus:
13.03.2024). — Pesxxum pocTyna: Jyisi aBTOPH3. OJIb30BaTEICH.

8. Muxkpobuonorus 1 UMMyHoJlorus : yueoHoe nocobue / M. B. Criuena, O. JI. Kapramosa, 1. B.
CaBuna, T. M. ITamkoBa. — OpenOypr : OpenOyprckuii [AY, 2022. — 140 ¢. — ISBN 978-5-6047813-4-0.
— Tekcr : onektpoHHbI //  Jlamp : 21eKTpoHHO-OmOmMoTeuHas  cuctema. —  URL:
https://e.lanbook.com/book/311930 (nata o6pamenus: 13.03.2024). — Pexxum moctyna: 1jist aBTOpU3. TIOJTb-
30BaTelIeH.

9. Muxkpobuonorus : yuebHoe mocooue / cocraBurenb E. B. CkpumankoBa. — Tam60B : TT'Y um.
I".P.lep>xaBuna, 2019. — 156 c. — ISBN 978-5-00078-313-9. — TekcT : anekTpoHHbIH // JIaHb : 311€KTpOHHO-
oubmuoteunas cucrema. — URL: https://e.lanbook.com/book/156859 (nata oo6pamenus: 13.03.2024). — Pe-
KMM JIOCTYTIA: JIIsl aBTOPHU3. MOJIb30BaTENEH.

10. Psbuuesa, A. E. OGmas MmukpoOuosiorus : yaueOHo-meToanueckoe nmocoone / A. E. PsOnuuesa,
H. C. Aunpromuna ; coctaBurens A. E. PsonueBa. — bpsinck : bpsuckuit AV, 2023. — 135 c. — Teker :
AJIeKTPOHHBIN // Jlaub : smexTpoHHO-OMOMmoreynas cucrema. — URL: https://e.lanbook.com/book/385667
(mata obpamenus: 13.03.2024). — Pexwum noctyna: ajisi aBTOPU3. OJIB30BATENECH.



5.3 llepuoauyeckue U3IaHUA

1.  TlpuxnagHas Ouoxumusi 1 MUKpoOuosorus: xypHai - Mocksa: UKL] "Akanemknura", 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.  bromneTeHb SKCIEPUMEHTATBHONW OMOJIOTUY U MEIUIIMHBL: )KypHAI. - MockBa: AreHTcTBO "Po-

cneuvarp”, 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.

3. Xypnan mMeanko-OMOJOTUYECKHX UCCIeN0BaHMN: XypHaIL. - CeBepHbIi (ApKTHYeCcKui) deme-
panbHbI  yHUBepcureT uMenn M. B. JlomonocoBa, N 1-4, 2022, N 1-4, 2023. — URL:
https://e.lanbook.com/journal/2345?category=7799 (nara oopamenus: 13.03.2024). — Pexum gocryma: Iist
aBTOPH3. II0JI30BATEIICH.

5.4 UnTepHeT-pecypchbl

1. Caiit HayuyHOU 3nekTponHOl OnOmoTeku eLIBRARY.RU — kpymHeiiniel a5mekTpoHHOl Oubimo-
TEKHM HAy4YHBIX MMyOJIMKalUl, o0sagaronieil 60raTbIMu BO3MOXHOCTSMU TMOMCKA U MOJIy4eHUsS UH(POPMAIUU.
bubnmoreka unrerpuposana ¢ Poccuiickum nnjexcom HayyHoro nutupoBanus (PUHLL) — 6ecruiatHbiM 00-
IIEIOCTYITHBIM HHCTPYMEHTOM HU3MEPEHHUS U aHaIM3a MyOIUKAMOHHON aKTUBHOCTH YYSHBIX M OpraHU3aIuil.
Pexxum noctyna: http://elibrary.ru

2. https://lectoriy.mipt.ru/course/Biology-AdditionalChapters-12L. - MockoBckuii (hHU3HKO-TEXHHYE-
ckuil uHCTUTYT, Kypc «JlonosHuTenbHble raaBel 0MOI0TUH 1%;

3. http://lwww.ssmu.ru — Caiit kadeapsl MHKpoOHONIOTMM U BHpycosoruu  CHOUPCKOI
roCy/IapCTBEHHOW MEIMIMHCKON aKaJeMUH.

4. SCOPUS [DnektponHbliii pecypc]: pebeparuBHas 6a3za gaHHbIX / kommanus Elsevier. — Pexum
noctyna: https://www.scopus.com/, B tokanbHoit cetr OI'Y.

5. Caiit MockoBcKoro rocynapcTBeHHOro yuusepcuteta uMm. M.B.JlomonocoBa. — Pexum nocryna :
http://www.msu.ru

6. Nature Portfolio Solution [DnekrponHsiit pecypc]: 6a3a nanubix. — Pexxum moctymna: Nano — A com-
prehensive nanotechnology database by Nature Research

5.5 IlporpammHoe obOecnedeHue, npodeccHoHaJbHbIe 0a3bl JAHHBIX M HH(POPMALMOHHBbIE
CIIPABOYHbIE CUCTEMBbI

1.  JIvueH3MOHHbIE BEpCUM OINEPALMOHHBIX CUCTEM B paMKax JIMIIEH3MOHHOrO JI0OrOBOpa OT OT
07.10.2022 Ne 239/44 (Onepauunonnas cucrema PEJ] OC mnsa o6pa3zoBarensHbix neneit (3000mrT.)) u (zoro-
Bopa oT 09.12.2022 Ne 311/44 (onepauuonnas cuctema PEJ] OC. CrangaptHas pen. (200 wt) u JInneH3noH-
Horo jgoroopa ot 07.10.2022 Ne 238/44 (Cuctema Buptyanuzaruu PEJ[ (100mt.); CYB/I Pen baza lanabix"
(150mrr.)) - (https://redos.red-soft.ru/)

2. Ilaker opucubix npunoxenuit LibreOffice (https://ru.libreoffice.org/)

3. Jlns pabotsl ¢ pecypcamu HTepHeT ucnonb3yercs Be0-Opaysep Annexc https://yandex.ru/.

4.  Jlnsa obecrieueHUss aHTUBUPYCHOM 3alIUThl KOMIbIOTepHOTO Tlapka OI'Y ucmons3yroTes mpo-
rpammHBbIe TipoaykThl Jlabopatopuu Kacnepckoro — Kaspersky Endpoint Security asst 6usueca - Cranaapr-
ueiid Russian Edition va 2 roga (OcuoBanwue: Kontpakt Ne 0353100011723000002001 ot «20» HOs106pst 2023
I., 3aKIII0YeHHble Mexy PDenepalbHbIM TOCYJapCTBEHHBIM OIO/KETHBIM 00pa30BaTEIbHBIM yUpPEKIEHUEM
BBICITIETO TIpo(deccrnoHambHOro 00pazoBanus «OpeHOYPIrCKUii TOCyIapCTBEHHBIN YHUBEpCUTET» 1 OOIIECTBO
c orpannueHHoi orBeTcTBeHHOCThI0 « MK Kommanu Tpeiin» Ha oka3aHue yciyr 1o npeaocTaBIeHHIO HEHcC-
KITIOYHMTENBHBIX MTPaB Ha UCIIOJIB30BaHUE aHTUBUPYCHOTO mporpammuaoro odecneueHust Kaspersky Endpoint
Security Ha 2550 mosip3oBaTenbckux mMecT; Cpok HCIoNb30BaHusA: Ha 2 rona). Cpok JAecTBUs JTUIEH3UN C
20.11.2023 mo 01.12.2025.

5. Jlnsa Bcex oOyuatomumxcst OI'Y obecnieunBaeTt 10CTyN K COBPEMEHHBIM PO eCCHOHATIBLHBIM 0a3am
TaHHBIX, HH()OPMAIIMOHHBIM CITPABOYHBIM M TIOMCKOBBIM CHCTEMaM, B WX YHCIIE: CIIPABOYHO-TIPABOBBIE CH-
creMbl «I'apant» u «KoncynpTant Ilmoc», KOTOpble BKIIOYAIOT B ce0sl ClEHUAIN3UPOBAHHBIEC NPABOBbIC
0JIOKH TI0 BCeM pazzenam GeaepaibHOro 3aKOHOAATEIbCTBA M TPABOBBIE OJIOKH MO 3aKOHOIATEIbCTBY CyOb-
extoB @enepanun. OcHoBanue — Cornamienue 06 HHPOPMAITMOHHO-TIPABOBOM coTpyaHHUecTBE Ne 76/59 ot
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21.02.2013 1. mexxay OI'Y u OO0 «MactepCodt» (O6 ucnonp3zoBanuu CIIC«I"apant») u JloroBop o co-
tpyaauyectse Ne 183/59 ot 01.04.2013 r. mexxay OI'Y u OOO «Koncynbrant-OpenOypr» (O6 ncnonb3oBa-
Huu CIIC «KoncynpranT [lmrocy)

6. TAPAHT Ilnardopma F1 [DnexTponHslii pecypc]: cpaBouHo-IpaBoBas cuctema. / Pazpaborunk
OOO HIIIT «’APAHT-Cepsucy», 119992, Mocksa, Bopoosessl ropsr, MI'Y, [1990-2025]. Pexxum noctyma:
http://garant.net.osu.ru

7. http://edu.garant.ru/garant/study/ — Hurepuer-Bepcusi 'APAHT-O6pa3oBanue, Cucrema I'A-
PAHT nns cTy1eHTOB, aCHUPAHTOB U MIpEIoiaBaTenen

8. B ynuBepcutete c anpens 2013 roga ucnoyib3yeTcs CUCTEMa aBTOMaTH3UPOBAHHON MTPOBEPKHU
TEKCTOB Ha HAJIMYME 3aMMCTBOBAaHUH «AHTHILIaruar». J[ocTyn K cucTeMe OCyIIECTBIISIETCS Ha OCHOBAaHUH
exeroHbix 7oroBopoB Mexay OI'Y u 3AO «Antu-Ilnaruar», KOTOpoe sIBISE€TCS TPOU3BOJAUTENIEM U ITPABO-
obmanareneM (obianaTesieM UCKIIOUYUTEIBHBIX UMYIIECTBEHHBIX IPaB Ha MPOrpaMMHOE obecrieueHne «AH-
turutaruat. Ha ocHoBanuu koHTpakToB Ne 26/44-93.1.5/40-03u KOHTPAKT Ne 27/44-93.1.5/40-03 ot 28
nexabpst 2024 r, 3axmoueHHbIX Mexay OI'Y u 3AO «Antu-Ilnaruary, yauBepcureTy npeaoCcTaBlieH T0CTY
K UH(OPMALIMOHHBIM pECypcaM CUCTEMbI aBTOMATH3MPOBAHHOM MPOBEPKH TEKCTOB HA HAIMYUE 3aUMCTBOBA-
Huil «Antumnaruat. Ctpykrypa 4.0» Ha nepuoa ¢ 27.01.2025 ITo 26.01.2026 (12 mecsues) 1160 10 10CTH-
KeHMS TuMuUTa mpoBepok (25000 mposepok). Pexxum poctyma: https://osu.antiplagiat.ru/

9. lmarHoctudeckas paboTa (ompeesieHue YpOBHS JOCTHKCHUS 00yJatoIUMUCS PE3yJIbTaTOB 00Y-
YEeHHUsI [TOCIIE 3aBEPILICHUS] OCBOCHHSI UMU OTAEIBHBIX 3JIEMEHTOB Y4eOHOTO I1aHa) MPOBOAUTCS B JOpMeE MPO-
[eyp KOHTPOJBHOTO KOMITBIOTEPHOTO TECTUPOBaHUS. J{J1sl 3TOM 1enu B KadyecTBE OCHOBHOTO MHCTPYMEHTA
UCIOJIb3YETCSl aBTOMAaTU3UPOBaHHAsI HHTEpaKTUBHAs cuctema cereBoro tectupoBanus (AMCCT) (peructpa-
roHHbI Homep B POCITATEHT Ne2011610456). Pexum nocyma: https://osu.aistt.ru/

10. OcHOBHBIM MHCTPYMEHTOM, O0OECIIEUMBAIOIIUM HCIIOJIb30BAHUE CMEUIAaHHONW MOJAENTU 00y4eHUs
(blended learning) (Takoii opranu3zanuu 00y4eHHs, P KOTOPOW COBMEIIAeTCsi 00ydeHHe B ay JUTOPUH («JTH-
[IOM K JIUIly») C COBPEMEHHBIMU TEXHOJIOTHSIMH JJIEKTPOHHOTO oOyueHusi (e-learning)), ssisercas LMS
Moodle, Ha 6a3e KOTOPO# pa3BepHYTO MUPPOBBIE 00pa30BaTEIHHBIC TUTAT(HOPMEI:

11. - YHuBepcuterckas miaaTdopma 3JIEKTPOHHOTO 00ydeHus: «InekTpoHHbIe Kypchl OI'Y B cu-
creme o0y4enust Moodle» (http://moodle.osu.ru);

12. - YuuBepcurerckas miatdopma ais CONpPOBOXKICHUS MPOLEAYPhl TPOBEACHHS YK3aMEHAIIUOH-
HBIX UCTIBITAHUH C UCITOJIb30BAHUEM JMCTAHIIMOHHBIX 00pa3oBaTeIbHBIX TexHoorui (https://exam.osu.ru/).

13. Ilepeuuncnennsie Boitie cpeactsa UKT, ssistorcs neorbemuemoii yacteio JUOC yHHBEpcuTeTa
Y JIOCTYII K HUIM OCYIIECTBIISIETCS Yepe3 eAMHOE OKHO J0CTYyIA (TI0 TEPCOHATBLHOMY JIOTHHY/TIAPOITI0, KOTOPBIH
uMeeT Kax/plii oOyuatomuiics u npenojaasatens OI'Y).

14. Jlns nmpoBeneHus OHJIAH MEpONPUATUN M BHUJICOKOH(EpEeHIUN HCMoib3yercs Iuardopma
«DION» (Koudurypanus «DION EDU») Ha ocHoBanuu norosopa Ne 13/223-4.2.1.35/40-03 ot 14.02.2025
r. Cpok aeiictust nmunensuit ¢ 14.02.2025 r no 14.02.2026.

15. CrneumamusupoBanHoe 110, ucnonbdyemoe NpH peaiu3alui 00pa3oBaTelbHBIX MPOrpamMmm

Xbo:
1C:Menguimmba. JlueTudeckoe IUTAHUE. XbD Kadenpa o
T A > benp JIuueH3MOHHBIN AOTOBOP
DNeKTpOHHAs TOCTaBKa OMOXUMUH u

Ne269/44 ot 09.11.2022
MHUKPOOHOJIOTHU

1C: JomkonbHoe u IllkonpHoe mutanue. | Xb®, Kadenpa
DONeKTpOHHAas TMOCTaBKa aisi oOydeHus B | OMOXUMHHU U
BBICHINX U CPETHUX YUCOHBIX 3aBEJICHUIX MUKPOOHOJIOTHHI

JIM1IeH3MOHHBII I0TOBOP
Ne269/44 ot 09.11.2022

6 MaTepuajibHO-TEXHUYECKOE o0ecnevyeHne TUCHUIIMHBI

VY4ueOHble ayTUTOpPUM AJS TPOBEICHUS 3aHATHHA JIEKIMOHHOTO THUIA, CEMUHApCKOTO TUMa, IS
MIPOBEJICHUSI TPYNIOBBIX W HWHAUBUAYAIbHBIX KOHCYJbTAllMH, TEKYLIETO KOHTPOJS U MPOMEXKYTOUHOM
aTTeCcTalluu.

AynuTOpUN OCHAIIEHBI KOMIUIEKTAMH YYE€HUYECKONH MeOenn, TEXHUYECKHUMHU CPeJCTBaMH 00y4eHus,
CITy’KaIllUMU JUIs TIpeJICTaBlIeHHs yueOHOH nH(opMaIuy 60IbIION ay ITUTOPUH.

[Tomemienue a1 caMOCTOSITENIbHON paboThl 00yYaIOUIMXCS OCHAILEHBl KOMITBIOTEPHOM TEXHHKOM,
noakiIoueHHo Kk cetu "MHTepHer", M obOecrneueHWEM JOCTyNa B JJIEKTPOHHYIO HH(POPMAIMOHHO-
obpazoBarensHyto cpeny OI'Y.
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