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Mporpamma aucumnnmHbl "Mukpobuonorus supyconorus”; 06.03.01 "Buonorns".

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpamma aucumnnmHbl "Mukpobuonorus supyconorus”; 06.03.01 "Buonorns".

Mporpammy oucumnnuHel paspaboTan(a)(m) OoueHT, K.H. (aoueHT) ApynnuHa O.P. (kadenpa mukpobuonoruum, LieHTp
6uonorum n negarormyeckoro obpasosaHus), kasfes@gmail.com

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
pe3ynbtatamm ocsoeHus OMOMn BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMeTeHLUn npuobpeTaeMoi KOMNETeHLMK
OrnK-3 CNoCOBHOCTbIO NMOHMMaTb 6a30Bble NMPeAcTaBneHnsl 0 pasHoobpasuny BroNornYecKmnx

06eKTOB, 3Ha4YeHNe bruopasHoobpasust onist ycTonumeocTy brocdepsl,
CMOCOBHOCTBIO MCMONb30BaTh METOAbl HABMIOAEHNS, ONUCAHNS, UOEHTU(VKALMM,
Knaccudmkaumm, KynbTMBMPOBaHUS 61UONOrnM4ecknx 06 beKToB

OrK-5 CNOCOBHOCTLIO MPUMEHSATL 3HAHWE MPUHLMMOB KNETOYHON opraHu3auum
Brionormyecknx 06 bekToB, BUOPU3NYECKMX N BUOXUMNYECKUX OCHOB, MEMOpPAHHbIX
NPOLECCOB 1 MONEKYNSAPHbIX MEXaHNU3MOB XWU3HELEATENbHOCTH

Or1K-6 CMOCOBHOCTBIO NPUMEHSTH COBPEMEHHBIE 3KCNEPUMEHTaNbHBIE MeTOAbI PaboThbl C
BrionornyecknmMmn ob6bekTamy B MONEBbLIX U NABOPATOPHBIX YCNOBUSX, HABbIKM PaboThl
C COBPEMEHHO annapartypon

O6yyatolpmiics, 0OCBOVBLUNA AUCLUMANHY (MOOYNb):

JonxeH 3HaTb:

- 0COBEeHHOCTN CTPOeHUs BakTepuid, apxer 1 BUPYCOB 1 CPYHKLIUM UX OTAENbHbIX CTPYKTYP,

- NULWEBbIE NOTPEOHOCTM MUKPOOPraHN3MOB,

- NPO6neMbl TAKCOHOMUYECKOrO PaCcMonOXeHNs MPOKapunoT U BUPYCOB,

- OCHOBHbIE HanpaBneHns B CUCTEMATMKE MPOKAPMOT, MPOUCXOXAEHNE BUPYCOB,

- ocobeHHOCTN MeTabonuama bakTepwuii, apxei, BUPYCOB,

- pOfib NMPOKaPWOT 1 BUPYCOB B aKOcUcTEMax 1 Brocdoepe B LIENOM, a TakXe B HAPOAHOM XO34ACTBE U MELULMHE,
- B3aUMOOTHOLEHMS NPOKapMOT Mexay coboii, ¢ aykapumoTamu 1 BUpycamu,

- NpaBwna TexHK 6e30MacHOCTM 1 NOBELEHNS NPY NPOBEAEHUN MUKPoBUonormieckux pabot B nabopaTopHbIX U
MPOMBILNEHHBIX YCNOBUSIX.

JonxeH ymeTtb:

- OPMEHTMPOBATbCS B CreLanbHON HayYHOM N METOONYECKOW nTepaType no npodousiio NOAroTOBKM U CMEXHbIM
BOMpocam,

- aHanuanposartb, OLeHNBATb U NPUMEHSATb MOMYyYeHHblEe 3HAHNSA NPU N3Y4eHUW OPYrnX AUCLUUMIVH U B
npodpeccroHanbHOM OesaTeNbHOCTH,

- BECTU MMKpobuonornyeckyto paboTy: NpuroTaBnueatb NuTaTebHblE CPEdbl U PAaCTBOPbI, BAKTEPNONOrMYECKYIO 1
XMMUWYECKyo nocyny, CTepunn3oBaTtb 1 XpaHUTb,

- NPUMEHATbL MeTobl CBETOBOW MUKPOCKOMUK, NOCEBA, BblAENEHNA U UCCNenoBaHNa MOPAIONOrn4ecknx n
PU3NONOro-61OXMMNYECKIX CBOMCTB MUKPOOPraHU3MOB, KyNbTUBUPOBAHMUS, KONIMYECTBEHHOIO y4eTa,

- aHaNM3npoBaTh pesynbTaTbl MUKPOBMONOrMYECKNX UCCNEN0BAHMWIA.

JonxeH BnaneTb:

- TEOPETUYECKMMU 3HAHMSIMW 06 0COBEHHOCTSIX CTPOEHNS BakTEPUiA, apxei U BUPYCOB U (OYHKLMSIX UX OTAEMNbHbIX
CTPYKTYP, TAKCOHOMMUYECKOM PacnoioXXeHNN NPoKapuoT N BUPYCOB, OCHOBHbIX HanpaBneHnsax B cucteMaTunke
MPOKapM1OT, O MPOUCXOXAEHNN BUPYCOB, NULWEBBIX NOTPEBHOCTSAX U 0COBEHHOCTSIX MeTabonmaMa MUKPOOPraHM3MoB, O
B3aMMOOTHOLIEHMSIX MPOKApPUOT Mexay coboi, ¢ aykaprotamm 1 BUpycamm, O ponv NpoKapuoT 1 BUPYCOB B
aKocucTemax 1 bruocgepe B LENOM, a TakXe B HAPOLHOM X035SACTBE U MeaAULMHE

- HaBblkaMun I'Ip8.KTI/I‘-I€CKOI7I paéoTbI B MI/IKpO6I/IOﬂOFI/I‘-IeCKOI7I na6opaTop|/||/|, BblOoeneHmnsa n KynbtmesnpoBaHns
MUKPOOPraHnM3moB, nx MI/IKpO6I/IOJ'IOFI/I‘-IeCKOFO nccnenosaHus.

JonxeH neMoHCTpUpoBaTb CNOCOBHOCTb U FOTOBHOCTL:!

- UCMONb30BaTb MOMYYEHHbIE 3HAHWS MPU N3YYeHUW OPYrUX OAUCLUMNNH, & TakXe Mpu BbIMONHEHUN NPaKTU4eCKmxX
nabopaTopHbix 3anay, 6akanaBpckoii U Marmctepckoii pabor,

- UCMNOJIb30BaTb MONyYEeHHbIE 3HAHUSA B HAYYHO-UCCeN0BaTENbCKOWN pa60Te, npu pa60Te B MeONUNHCKNX
y4ypexeHunsx, Hay4HbIX UCCnenoBaTenbCKuxX LeHTpax, Ha dpapmMakonormyeckux NnpeanpusaTnsx.
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Mporpamma aucumnnmHbl "Mukpobuonorus supyconorus”; 06.03.01 "Buonorns".

2. Mecto aucuunnuHbl (Moayns) B ctpyktype OIMOIM BO

HaHHas gncuunnuHa (Mogynb) BkAoYeHa B pasgen "B1.5.13 AucumnnvHbl (Mogynum)" OCHOBHOW NPOgECCUOHANTbHON
obpaszoBatenbHoi nporpammel 06.03.01 "Bronorus (He NpenycMoTpPeHo)" 1 0THOCUTCS K 6a30BoM
(obwenpodeccrnoHanbHo) YacTu.

OcBanBaeTcs Ha 2 Kypce B 4 CEMeCTpe.

3. O6bem aucuunanHbI (MOAyNs) B 3a4eTHbIX eAuHMLaX C YKa3aHMeM KONMYecTBa YacoB, BblaeNIeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaloLmuxcs ¢ npenopasaresnem (Mo BUAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatoLmxcs

O6was TpynoeMKOoCTb ANCLMIMVHBI COCTaBASIET 4 3a4eTHbIX(ble) eanHuL(bl) Ha 144 yaca(oB).

KoHTtakTHasi paboTa - 60 yaca(oB), B TOM 4Yncne nekuun - 28 yaca(oB), npakTuyeckme 3aHsTus - 0 yaca(os),
nabopaTtopHble paboTbl - 32 Yaca(oB), KOHTPONb caMocTosiTENbHOM paboThl - 0 Yaca(os).

CamocrTositenbHas paboTa - 66 4aca(os).
KoHTponb (3a4é€T / ak3aMeH) - 18 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLUUMNMUHBI: 3K3aMeH B 4 cemecTpe.

4. CopepXxaHue OUCLUUNNUHBI (MOAYNS), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3genam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONIMYeCTBa aKkaAeMUYecknx 4acoB U BUAOB y4ebHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKUi nnaH KOHTaKTHON U CaMOCTOATENbHOM paboThbl NO AucCLUNINHE (MOAYIIO)

Buabl v yachbl
KOHTaKTHOW paboTbl,

Pasnenbl puCUMNINHDI / MX TPy A0EMKOCTb CamocTosiTenbHas
N moayns Cemectp (B yacax) pa6ota
MpakTnueckune/laboparopHble
Jlekunu 3aHATUA paboTbl

Tema 1. Tema 1. BeegneHne.

Mukpobuonorusi kak Hayka.

PacnpoctpaHeHne

MuKpoopraHuamoBs. Obwas
1. [xapakTepucTika n 3HayeHmne 4 2 0 4 12

MUKPOMONOPbI MOYBbI, BOAbI U
Bo3A4yxa. MukpoopraHuambl B
HapoAHOM xo3sMcTee. Popma 1
pasMmepbl NPOKapuoT.

Tema 2. Tema 2. MNpobnembl

TakCOHOMUWYECKOro pacronoXeHus
NpoKapmnoT 1 NPONCXOXOEeHNe

2. 4 2 0 0
Xu3Hu. buopasHoobpasue n

coBpeMeHHas knaccugumkauus

npoKapmorT.

Tewma 3. Tema 3. CtpykTypHas

opraHnsaums NPOKaprMOTHON KNeTKK
1 ee OTAENbHbIX KOMMOHEHTOB.

8- [Xummueckuin cocTas 1 hyHKUMM ee 4 4 0 4 12

OTLENbHbIX OPraHenn un

KOMMNapTMEHTOB.

Tema 4. Tema 4. 'eHeTuKa
4. MVKPOOPraHn3moB. 4 2 0 0

Tema 5. Tema 5. PaamHoXeHune 1
5. [KneTo4Has oudodepeHumnpoBka 4 2 0 2 >

" [npokapuroT B Xo4e XU3HEHHOro
uukna.

Tema 6. Tema 6. Tunbl NnUTaHNS
6. [npokapwuor. PocT, passutne u 4 2 0 6 2
KynbTUBMPOBAHME NPOKaAPMOT.
Tema 7. Tema 7. OCHOBHbIE TWMbI
7+ |werabonmama MPOKapUOT. 4 2 0 2 12
Tema 8. Tema 8. [eirctene
8. [XMMMYyeckux n omsnyeckmx 4 0 0 4 12
hakToOpOB Ha NPOKapuoTHI.

CrpaHnua 4 13 13.




Mporpamma aucumnnmHbl "Mukpobuonorus supyconorus”; 06.03.01 "Buonorns".

Buabl un yachbl
KOHTaKTHOW paboThbl,

Pa3nenbl aucuunIvnHbl / NX TPyAOEeMKOCTb CamocTtosiTenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
flexumm 3aHATUSA paboTbl

Tema 9. Tema 9. Yuactue
9. |MMKpOOpraHN3moB B NpespalleHnn 4 2 0 0
BeWeCcTB 1 3Heprun B Gruocdepe.

Tema 10. Tema 10. Baanmopeiicteume
10.[MUKPOOPraHN3mMoB C XMNBOTHbIMU, 4 2 0 6 2
pacTeHNAMM N HENOBEKOM.

Tema 11. Tema 11. MecTo
BUPYCONOrMKN B pSALY KNaccu4yeckmx
11.|ecTecTBeHHbIX HayK. [peameT 4 2 0 0
n3yyeHus supyconorum. CTpoeHne
BUPYCOB.

12 Tema 12. Tema 12. Xumunyeckuii
‘lcocTaB BUpYCOB.

Tema 13. Tema 13. Baanmogernictene
BUpPYyCa C KneTkon. NHTerpatunsHbIi

13. nyTb passutus supyca. OHKOreHHble 4 2 0 4 12

BUPYCbI.

Tema 14. Tema 14. BupycHble
14.[vHpekunn. MexaHn3Mmbl 3aWwmThl 4 2 0 0
NPOTWB BUPYCHbBIX NHADEKLMIA

Ntoro 28 0 32 66

4.2 CopepxaHue auCUUMNIUHLI (MOBYNSA)

Tema 1. Tema 1. BeepeHue. Mukpobuonorus kak Hayka. PacnpoctpaHeHne MuKpoopraHuamoB. ObLuas
XapaKkTepucTuKa n saHayeHue MmKkpodpnopbl NoYBbl, BOAbI U BO3ayxa. MukpoopraHuambl B HapOO4HOM XO3SACTBE.
dopma 1 pasmepbl NPOKaPUOT.

Mukpobuonorusi kak Hayka. Bo3HUKHOBEHUE 1 pa3suTre Mukpobuonorun. CoBpeMeHHas Mrukpobuonorus, ee
HanpaeneHns 1 3agadn. 3Ha4yeHne MUKPOOPraHU3MOoB B XN3HW Yenoseka. [NpakTtuieckoe ncnonb3osaHne
MUKPOOPraHM3MoB. "eHeTnYecKast MHXeHep1si MUKPOOPraHW3MoB: Npobnemsl 1 nepcrnekTrBbl. PacnpoctpaHeHne
MUKpoopraHmaMoB. Ob6Las xapakTeprcTka 1 3Ha4eHne MMKpodonopbl MOYBbI, BOAb! 1 BO3ayxa. 3Ha4YeHne
MUKPOOPraH1M3MoB B npupone. dopma 1 pasmMepbl NPoKapuoT. XapaktepHble 06beanHeHNs KneTok. "lraHTckme" u
"KapnvkoBsble" opraHnambl. dakTopbl, onpegensiowme pasmepbl 1 OPMy KNeTKU.

Tema 2. Tema 2. MMpo6neMbl TaKCOHOMUYECKOrO PACcMoNoXeHUs NPOKapPMOT U MPOUCXOXAEHUE XUSHW.
BuopasHoob6pa3smne n coBpeMeHHas knaccudumkaums NpoKkapuor.

MpaBuna n TepMUHBI HOMEHKNATypbl. HanmeHoBaHNs NpokaproT. MpraHaky, nCnonb3yemble B CUCTEMATUKE MPOKapUoT.
HanpasneHwue B cuctematmke npokapnot. deHoTmnuyeckmin nogxon. Hymepuydeckas takcoHoMms. Bo3aMoxHOCTU n
OrpaHnyYeHns HyMepm4eckoro aHanusa npu knaccudurkaumm. XeMotakCoHoMu4eckas cuctematuka. 'eHocuctemarmka.
CwvkeeHc / aHanun3a reHa 16SPHK B cuctematuke. JMcTaHUMOHHO-MATPUYHbIA METOL NOCTPOEHUS (PUNOreHeTUYEeCcKmX
[epeBbEB 1 UX KOHCTPYKLMS. PUNOreHns OpraHN4ecKoro Mmpa: Tpy MMHUN 3BONIOLIAW, TPU POPMbI XU3HW, TPW LOMeHa:
Archaeae, Bacteria, Eukarya. BaxHenwue otTanyntenbHble Npn3aHaku aykapvoT u npokapwot. JJomeH Bacteria.
AkTyanuctuyeckune n runotetudeckue ounymol. Kpatkas xapaktepucTtuka baktepuid, nprHaanexatmx K
akTyanucTtnyeckum gomnymam. lomeH Archaeae. [1Ba cpunyma: Crenarchaeota n Euryarchaeota n nx govnorexms. Hosbil
dounym Nanoarchaeota. N'mnotetuyeckuii gounym Korarchaeota. CxoacTBo 1 pasnnyne apxen ¢ aykapusimm um
6akTepusiMu. CBoeobpasne akonornyeckmx HuW. XnsHb Npy TEMMAEPATYPE Bbille TOYKM KUMEHUS BOAbl. DKCTpEManbHast
aungodunms n ranocununs.

Tema 3. Tema 3. CTpyKTypHasi opraHM3aums NPoOKapMuoTHON KNeTKU 1 ee OTAeNIbHbIX KOMMOHEHTOB. XUMUYeCKUin
cocTtaB U PYHKLMN ee OTOeNbHbIX OpraHesns U KOMNapTMEHTOB.

CrpaHnua 513 13.
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BHellHWe CTPyKTYpbl NPOKAPUOTHOMN KneTkn. KnetouHble cTeHkn 6akTepuii. MypeunH-TenxoeBblil cakkynyc
rpamnonoXnTenbHbix 6akTepuin. CTpOeHMe KNEeTOYHOM CTEHKM y BakTepuii ¢ rpamoTpruaTenbHbiM MOPGOOTUMIOM.
MapakpucTaninyecknii NOBEPXHOCTHbLIA S-cnoli. MNMpoTonnacTel, cdoeponnactol 1 L-dpopmbl bakTepmii. KnetouHble
CTEHKM apxei n ux cTpyktypa. benkosbilt S-cnoi, rerepononMcaxapyiHblii perMaHblii CoW, NCeBAOMYPENHOBbI
cakkynyc. Okpacka npokapuort no 'pamy: coBpemMeHHas oueHka. BHyTpeHHne CTpyKTypbl MPOKAapUOTHO KNETKN.
MokpoBbl NPOKAPUOTHOM KNETKWN: KancCynbl, CIN3UCTbIE CNIOMW, YeXNbl; UX CTPOEHUE N XUMUYECKUIA COCTaB.
MoBEpPXHOCTHbIE OpPraHensibl: LLeNNtoN0COoMbl, TMAPOANCOMBI, WMLl 1 SKCTPALENMONSPHbIE ra3oBble 6anoHbl. XryTuku
NpoKapuoT, CTPYKTYpHas opraHnsauus. [euxeHune 6akTepuwii Npy NOMOLWM XryTMKOB (MnasaHue, no TUMy poeHus,
LBVXEHME CnMPOXeT). TBUTYUHT y natoreHHbix 6aktepuid (nunu IV tuna). JBuxeHne nNo Ty CKONbXeHNs
(MmkcobakTepun, MMKONNasmbl U Ap.). BHyTprkneTouHas NnoaBUXKHOCTb, OCHOBaHHAS Ha MONUMEPU3aLUM aKTUHA.
MNMoBeneHue HakTepuii (POTOTAKCUC, a3POTAKCUC, XEMOTAKCUC, ranbBaHOTAKCUC, MarHeToTakcuc n ap.). dumbpuu
NpoKapuoT, Ux CTpoeHme 1 doyHkumn. Knaccugoukaums commbpuii. Lintonnaamatnyeckue membpaHsl 6akTepuwiin n apxei.
MembpaHHble nunuasl. OCOBEHHOCTM OpraHM3aLmmy LMTonnasMaTmieckon MeMmbpaHbl apxei.
NHTpaumTonnasmatmyeckme MmembpaHbl, ux Mopdoonorms n oyHkumu. Lintonnaamatnyeckuii KOMAapTMEHT.
OcobeHHOoCTU pnbocoM NpokapuoT. BHyTpuuMTONNasmMaTuieckmne BKIOYEHNS NPOKapMoT: OMKOBNINCOMBI, a3POCOMbI,
KapbOoKCMCOMbI, MarHETOCOMbI, XIOPOCOMBI, 3anacHble BELWECTBA, NapacnopanbHble Kpuctanisl 1 ap. Mopdonorus n
MONEKyNsSipHOE CTPOEHNE NPoKapmnoTUYeckmx reHoMoB. Paamepsl, Tononoruns u 4nucno xpomocom. Hykneong. Nnasmugpbl,
bronornyeckas v 3BONOLIMOHHASA ponb. KBasu-aykaprotuam y baktepuii.

Tema 4. Tema 4. N'eHeTUKa MMKPOOPraHU3MOB.

deHoTMNnYeckas 1 reHoTUNM4ecKas N3MEHYNBOCTb. MYTaLI,I/IOHHaH npupona N3MeH4YnBOCTU. Tunbl MyTaLl,VII7I.
CnOHTaHHbIN 1 I/IH,D,yLI,I/IpOBB.HHbII7I MyTareHes. I"IpleeHeHVle MYTaHTOB MMUKPOOPraHnM3MoB B HAYy4HbIX NCCNnenoBaHNAX U B
npakTnyeckmnx uensx. CDOprI nepeHoca reHeTn4yeckoro Marepuana y npokapuoT: TpaHcopmaums, TpaHCcoykuns,
KOHBblOrauus.

Tema 5. Tema 5. PaamHOXeHuMe U KneTodHas audpdoepeHLMpoBKa NPOKapuoT B X0A4e XU3HEHHOro LuKna.

Mopdponoruyeckas avdpgoepeHumaums. Mokosiwmecs gopMbl NPokapuoT, obwas xapaktepuctuka. LIncTbl, akuHeTsl,
3K30Cnopbl, MMKOcMopbl. dHAocnopa. KpaTtkas xapaktepuctuka 6aktepuii, 06pasytowmx aHaoreHHble cnopbl. Ctaamu
Cnopoobpa3oBaHust - CNOXHAS Lenb B3aMMOCBA3aHHbIX NMPOLIECCOB: FreHeTUYECKHX, LIUTONOMMYECKMX,
gou3monoro-6roxummnyeckmx. 3penas cropa, ee cTpoenHve. CTaanum 1 NyckoBoO MexaHW3M NpopacTaHus cnop.
Mopdponormyeckas angpdepeHLUMpoBKa BEretaTnBHbIX KNeTok B 0cobble qoopMbl, CreumanvanpoBaHHble Ha
BbIMOMHEHUM KaKOR-nnMbo onpeaeneHHon/0coboin goyHKLUMN: reTepoLUnCTbl, KNeTKU-WBEPMepbI, 3NIeMEHTapHbIe Tena y
BHYTPUK/IETOYHbIX Napas3nToB 1 3HAOCUMOUOHTOB, bakTepounbl Kny6eHbKoBbIX HakTepuii. PasMHOXeHVe y NpoKapuoT.
BuHapHoe neneHve, NoYKoBaHWe, MHOXECTBEHHOE AeneHue.

Tema 6. Tema 6. Tunbl NUTaHUA NpoKapuoT. PocT, pa3Butue u KynbTMBUpOBaHME NPOKapPUOT.

MutaHne npokapmnoT. XMMUYECKMiA COCTaB MPOKaPUOTHOW KNeTkn. MakpoanemMeHTbl 1 MUKpO3neMeHThbl. [nwesbie
NnoTPebHOCTN MUKPOOPraHN3MOB B COEAMHEHWSIX yrnepona v azota. daktopbl pocta. AykCoTpodobl 1 MPOTOTPObI.
MexaHun3Mbl MOCTYMNNEHUS Pa3NnYHbIX COEAMHEHWI B KNeTKy. [accuBHbIi TpaHCNoOpT (OCMOC, NpocTas 1 obneryeHHas
Andpby3ns). AKTUBHBIN TPaHCNOPT (MePBUYHBIV 1 BTOPUYHBIN). PocdoTpaHcepasHas cnucremMa nepeHoca.
PasHoobpasune TUMNOB NUTaHUS y NPoKapuoT. ABTOTPOMVS, reTepoTpodousi, OpraHoTPOMUS, IMTOTPOUS, XEMOTPOUS,
goToTpodhmsa. CanpoTpodbl, MapasnTbl, KOMEHCabl, MPOTOTPOMbI, ayKCOTPOMbI, NapaTpoddbl, ANCCUMNOTPORbI.
KynbTuBuposaHne MmkpoopraHnsmoB. BoigeneHvme MMKpoopraHua3moB U NX KynbTuBMpOBaHWe. HakonutenbHble
KyNbTypbl M NPUHLUM SNEKTUBHOCTU. YNCTbIE KyNbTypbl, METOAbI MX NOMy4eHWS 1 3Ha4eHne. CMewWwaHHbIe KynbTypbl.
KynbTusnpoBaHue aspobHbIx U aHaspoBHbIX MPOKapUOT. MNPUHLMMBLI COCTaBNEHUS CPEeL ANs KyNbTUBNPOBAHUS
MmKpoopraHnamos. OCHOBHblE TWMbI CPea: X nogpasaeneHve no cocTasy, PrU3n4EecKoMy COCTOSIHMIO, HA3HAYEHNIO.
Crepnnnsauus n xpaHeHue cpegd. Poct mukpoopraHmuamos. Poct knetku u nonynsumn. OCHOBHblE NapameTpbl pocTa
KynbTyp: BPEMS FeHepaLnu, yaenbHasi CKOPOCTb POCTa, BbIXOL B1OMacChl (3KOHOMMYECKUI KOahdULMeHT). MNpoToyHoe
KynbTusmposaHwve. Neproaunyeckoe kynbtnesnposaHe. CUHXPOHHbIE KYNbTypbl.

Tema 7. Tema 7. OCHOBHbIe TUMblI MeTa6onn3Ma NPoOKapu1oT.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Mporpamma aucumnnmHbl "Mukpobuonorus supyconorus”; 06.03.01 "Buonorns".

Cnocobbl Nony4yeHns MUKPOOpraHnaMamim aHeprn. VICTOYHUKK aHeprum, MCcnonb3yeMble NpoKapuoTamu.
YHuBepcanbHble crnocobbl KnetTo4Ho aHeprun. AT®, cnocobbl 06pa3oBaHns (CybcTpaTHoe, OKUCIUTENbHOE U
gooTohocchopUnnpoBaHne). dHeprust TpaHcMeMbpaHHoro rpaaneHTa npoToHos (Pmf). AspobHoe abixaHue. AapobHoe
OblXaHue, C UCNONb30BaHNEM BbICOKOMOIEKYNSPHBIX OPraHUYeCKUX BEWECTB B KA4ECTBE UCTOYHUKOB SHEPTN
(OblxaTenbHas xemoopraHoTpocpus). Ctagum npouecca ablxaHus. Ponb OKMCANTENbHOMO LMKna TpMKapboHOBbIX KUCNOT
M NEHTO30(POCHATHOrO OKUCAUTENBHOrO LIMKAA B UCNOSIb30BAHMM MUKPOOPraHM3Mamiy pasfnyHbiX OpraHn4eckunx
coeaunHeHnii (6enkos, XUPOB, yrNeBoAoB, YriesBoaopoaoB U OPYrMX COEANHEHWN). DNEeKTPOHTPAHCNOPTHbLIE LIenw.
Kpatkas xapaktepuctmka nepeHoCYMKOB 9NeKTPOHOB. DOPMbl aCCUMUASLIMN SHEPTUN NPU ObIXaTeNbHOW
opraHoTpodpun. OcobBEHHOCTUN 3NEKTPOHTPAHCMOPTHbLIX Lienel y pasnnyHbix npokapnoT. AspobHoe abixaHue ¢
MCMNONb30BaHNEM HEOPraHUYECKUX BELWECTB B Ka4ECTBE UCTOYHMKOB 3HEPrun (abixaTtenbHas nutoTpodus). YrneponHas
IbIxaTeNnbHasi XeMonUToTpodus (MeTaHoTpodoms, kapbokcnooTpocpus). BooopoaHas, asoTHas, cepHas, XenesHasl,
MapraHueBas ablxatenbHast nuToTpodgoust. OcobeHHOCTU 3NEeKTPOHTPAHCMNOPTHbIX Lienel aspobHbIX XeMONUTOTPOMOB.
AHaspobHoe abixaHue. [JoHOpbl U aKkLenTopbl aNeKTPOHOB. HUTpaTHoe, HUTPUTHOE, XNopaTHoe, NepxopaTHoe,
cynbchatHoe, CEPHOE, ceneHaTHoe, apCeHaTHOE TUMbl aHa3POBHOro ObIXaHWs C TEPMUHANBbHBIMU HEOPraHNYeCKUMIU
akuenTopamu. AueToreHHble 6akTepun U METAHOAPXEN, UCMONb3YoWMe B Ka4eCTBE KOHEYHOro akLenTopa S1ekTPOHOB
CO2. OpraHunyeckme akLenTopbl 9N1eKTPOHOB Npu aHaspobHoM ApixaHun (pymapart u ap.). OcobeHHOCTH
9NEKTPOHTPAHCNOPTHBIX Lienei aHaspobHbIx Npokapuot. bpoxeHune. OnpeneneHve noHATUS ?6poxeHne?. NcxonHole
cybcTpathl 1 akUenTopbl 3NeKTPOHOB B Npouecce 6poxeHns. OCHOBHblE NPOAYKTbl PasnnyHbIX 6poxeHuia. MyTtn
cbpaxuBaHns yrnesonos. Cynbba nupysarta ? ocHoBa pa3Hoobpasnst TUNoB 6poxeHns. Tunbl BPoXeHWiA:
MOJIOYHOKMCIIOe FOMO- 1 reTepoddepMeHTaTUBHOE, MacnsIHOKUCTOe, CNMPTOBOE BpoxeHusl. XapakTepucTuka
MMKPOOPraHn3MOB, Bbi3bIBaOWMX pasfnyHble rpynnbl 6poxeHns. MNpakTuieckoe NnpuMeHeHne aTux NpoLLeCCoB.
®doTocuHTes. VicTnHHas dooToTpodus n ?kBasu-cototpocdhus? n ux pasnuyumns. OKCMreHHast 1 aHoKCUreHHas
gooToTpodpus. pynnbl OTOTPOGHbIX 6akTepuii. DoTocnHTETUYECKMIA annapaT bakTtepuii. DoTocUHTETUYECKNE
nurMeHTbl. CBeTocobmparolwme aHTEHHbI U peakLUMOHHble LIeHTpbl. POTOXMMUYECKME NPOLIECCHI, eXalune B OCHOBE
gooTocuHTe3a. Mprpoaa aK30reHHbIX 4OHOPOB B BakTepunanbHOM OOTOCKMHTE3e. ["eHepaLms BOCCTaHOBUTENbHbIX
aKkBMBaneHToB. KBasun-cotoTpodhHble apxen. CTpykTypa n pyHKUMM OOTOAKTUBHBIX PETUHANBCOAEPXAWMX NMUTMEHTOB.
MexaHn3M co34aHns SNEeKTPOXMMMYECKOro noTeHumana H+.

Tema 8. Tema 8. [lericTBMe XMMUYeCKUX U hn3ndeckmnx ¢pakTopos Ha NMPOKapUOThI.
LencTBue XmMmnyecknx n prmandeckux oakTopos Ha MPOKapmuoThHI.

Nyunctas sHeprusi, paaroBoNHbI U yNbTPasBYK, U XapakTep Ux LEeACTBMS Ha MUKPOBHYIO KNeTky. YCTONYMBOCTb
6akTepuii K ynbTpacoMoneToBbIM yYam 1 MOHUIVPYIOWEMY U3NydeHno. MexaHuam LeicTBUS MOHU3UPYIOLLEro
W3MYyYEHNS HA NPOKapWOT 1 penapaums nospexaeHHon JHK. MNprMeHeHne ynbTpassyka B Mukpobronoruu.

Temnepartypa. MNcuxpodounbl, TEPMOPUbLI U ME30PMNbI. YCTONYMBOCTb BereTaTBHbIX KNeToK, 3HA0CMNOp U ApYrux
NOKOAWMXCS POPM K [IeACTBMIO BLICOKUX U HU3KKX TeMnepaTyp. [peanonaraeMble MexaHW3Mbl YCTONYMBOCTY.
Mcnonb3oBaHue BbICOKUX TeMnepatyp 4Ns CTepunmaauum.

AKTMBHOCTb BOAbl. POCT MMKPOOPraHn3MoB B 3aBMCUMOCTM OT COLEPXaHus BoAbl B cybcTpatax. 3HadeHws aw, npu
KOTOPbIX BO3MOXEH POCT PasnnyHbIX NpokapuoTt. MexaHnambl obecrneynBatolwme npucnocobneHme npokapmoT K
CHVXXEHWIO aKTUBHOCTY BOLbI. YCTONYMBOCTb NMPOKAPMOT K BbICYLWMBaHWIO. JInodounusaums.

OcmoTunyeckoe noaeneHue. npeCHOBO,D,HbIe, ranotonepaHTHble N MOPCKKUE NPOKapUOThI. YMepeHHbIe N 3KCTpemalbHble
ranogunbl. PasnuyHble cTparternm agantauumm 6aKTep|/||7| n apxe|7| K OCMOTUYECKOMY CTpecCcCy.

M'mppoctatuyeckoe aasneHve. [Nbe3o4yCcTBMTENbHbIE N MbE30TONEPAHTHBLIE OPraHn3Mbl. YMEpPEHHbIE U 3KCTpeManbHbie
Nbe3oqoubl.

MonekynsipHbiii kucnopod. Aapobbl 1 aHaspobbl (0bnvratHble U goakynbTaTUBHbIE). A3poTonepaHTHble aHaspobbl 1
MUKpoaspodpunbl. Tokcnyeckoe AecTBME MONEKYNISIPHOMO KCNOPOAA U ero MPOM3BOAHBIX HA NPOKAPVOTHYIO KNeTKY.
3awWwnTHble MEXaHN3Mbl KNeTKMW.

Mokasartenb KUCNOTHOCTU cpenbl. HeTpodounbl, aumpodunbl 1 ankanogubl. BHyTpukneTouHblii pH akcTpeManbHbIx
aumaogunoB 1 ankanodgunos. MexaHnambl auuno- v ankanoctabunbHoCTy.

AHTMMIKPOGHbIE BewecTBa (abuotuyeckune). CneungonyHOCTb N MEXaHN3M OEVCTBUS.
Tema 9. Tema 9. YuacTve MMKpPOOpPraHU3MoB B NpeBpaLLLeHUN BELLLECTB U aHeprum B 6uocdepe.

Buoxumnueckue umknbl yrnepoga v kucnopoga. Mpoueccol 6ronormnyeckoro casdbiBaHns CO2: (pOTOCKHTES,
XEMOCUHTE3, reTepoTpodoHas gorkcauums. BknioueHre B KpyroBopoT yrnepoa MetaHa v MOHOOKMCU yrnepoga. Ponb
MUKPOOPraHM3MOB B MPeBpalLEeHUN CNOXHbIX 6€3a30TUCTbIX OpraHNYecKMX BEWECTB (LEeNnnono3sa, kpaxmar, NekTuH,
nerHvH u op.). O6pasoBaHue 1 pasnoXeHWe rymyca, ero 3HadeHue Ans Noaopoans noysbl. MI3bsatue yrnesogopona ns
KpyroBopoTa B BUAE OPraHU4ecKnx 1 HeopraHnyeckux coeanHeHnin. KpyroBopot aszota. PacnpeneneHue asota v ero
COeAVHEeHUI Ha 3eMne. dTanbl KPYroBopoTa asoTa: a3oTdoukcauus (rpynnbl AMasoTpogoB, CTPOEHNE HATPOreHassl,
MeXaHW3M ¢hrKcaLmMmn MONEKYNSIPHOMO a30Ta, Crnocobbl 3alWnTbl HUTPOreHasbl OT KMCNOPOAA); aMMOHMMPUKaLIMS
(a3pobHblit M aHa3aPO6HbIV pacnan 6enkoB, LeCTPYKLMS HYKNENHOBBIX KMCNOT, XUTUHA, MOYEBUHbI U OPYrnX
COeAVHEHUI); HUTpUgMKaLMS (aBTOTPOCHHAS, reTepoTPodoHas, HUTpUdMLMpyowmre 6akTepun, UMMOBUIM3aumMs a3oTa);
LDEHNTPUVKALNS (ACCUMUNALNOHHAS, MCCUMUNSILMOHHAS, @ TakXe MUKPOOPraHW3Mbl, Bedylue aTv NPoLEecehl).
Buonoruyeckuii umMkn cepbl U ee coeanHeHnin. OKUCINTENbHbIE N BOCCTAHOBUTENbHbBIE 3BEHbS B KPYrOBOPOTE CEpbl.
MwuKkpoopraH1ambl, NpMHUMatoWMe y4acTue B 3TUX npoueccax. [pespalleHne coeanHeHuii oocgopa. Hanpasnexue
Murpaumst gpocgoopa B 6rmocpepe. MukpoopraHambl, ysacTeytowme B KpyroBopoTte dgpocdoopa. bruonornueckuin uukn
xenesa. MnHepanmaaumsi opraHMyeckmx COeAMHEHNI, COLEPXALLMX XENe30 XEMOOPraHOTPOMHbBIMI OpraHu3mMamu.
OKMCneHve BOCCTAHOBNEHHbBIX COEMHEHN Xene3a aBToTPOMHbIMI 06MraTHO-aLNMa0UIbHBIMW BakTEPUSAMM 1
reTepoTPOdOHbIMY Xene3o6akTepusiMu.
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Mporpamma aucumnnmHbl "Mukpobuonorus supyconorus”; 06.03.01 "Buonorns".

Tema 10. Tema 10. BaauMmooencTteue MUKpOOPraHU3MOB C XXUBOTHbIMU, paCTEHMSIMU U YENTOBEKOM.

OCHOBHbIE NMOHATUS 3KONOMMU MUKPOOPraHn3mMoB. MecToobMTaHus 1 3KONOrMYECKME HULWN NMPOKAPWOT. YPOBHM
opraHu3auumn X1eoi Matepumn, naydaemble akonornen. MukpobHble nonynsumn. Ponb paznnyHbix goopm ot6opa B
hOPMUPOBAHUY MOMYNSILUOHHON CTPYKTYPbI NpokaproT. B3aumocssasb nonynaumnii. MukpobHoe coobwecTtso v
hakTopbl, ornpenensiowme ero pasentume. Nyt B3amMMoLeicTBms B MUKPOBHOM coobiecTse. MpoayUeHTbl U peLyLeHTbl.
MwuKpoBHbIE 3KOCUCTEMBI, UX CTPYKTYpa M doyHKUMKU. Cykueccus B MUKPOBHOM coobuecTse. Tumbl XU3HEHHOM
cTpareruv npokapuor: r-, K- u L-ctpatern. Opyrue tunbl ctpaternin. Xapaktep B3aMMOOTHOLLEHWU B MUPe MPOKapu1oT.
AccoumnaTrBHbIE OTHOWEHNSA: METAbMO3, MyTyannam, CUHTPOUS, CaTTENN3M, MPOTOKOONEPALIMS, KOHCOPLUN,
KoMMeHcannam. KOHKYpeHTHbIE OTHOLWEHWS. MacCrBHBIA 1 aKTUBHBIA aHTAaroHN3M. AHTMOMOTVKM 1 6aKTEPUOLUHDI;
MEXaHN3M UX OeACcTBUS. XULLHNYECTBO B MUPE NpoKapuoT. bakTepuu ak30- 1 sHOonapasnTel baktepuii. Mapasutnam
Kak obpas Xun3Hu HEKOTOPbIX NpokaproT. CounanbHoe noeeaeHne bakTepuii. Cnocobbl Nnepeaayn MHgopMauum y
6aKkTEpPUA (XMMNYECKUNIA, MEXAHNYECKMIA, ANCTAHTHBIN). Tunbl cucteM ?Quorum sensing? (?KBOPYM CEHCUHI?) y
rPammonoXnTENbHbIX 1 rpamMoTpuuaTenbHbix 6akTepuit. YHnBepcanbHas cuctema ?Quorum sensing?, npy MeXBUL0BbIX
KOMMyHUMKaumsx y 6aktepuii. Ponb MeXKneTo4yHon BUAOBOM KOMMyHMKaLMKN B XN3HW npokapuoT. Ponb cuctem QS B
perynsiuyMmn BUAOBbIX COXHbIX 9KONOFMYECKMX CUCTEM: NMPOKAPWOThLI ? 3ykapuoTbl. BuonneHkn ? cnocob cywectsoBaHus
6akTepuii. MUKpob6HbI anonTo3 (MporpammypyemMast KNnetTouHas CMEPTb) U anbTpyusMm.

Tema 11. Tema 11. MecTOo BUpyconorum B psay KjiacCU4ecKMx eCteCTBeHHbIX HayK. NMpenMeT nsyyeHus
Bupyconoruu. CtpoeHne BMpYyCOB.

MecTo BMpyconorny B pagy KnacCu4ecknx eCTecTBeHHbIX HayK. [1peamet nsyyeHns supyconormun. CTpoeHme BUpyCcOB.
MpeameT n3yyeHus supyconorun. Ero ocobble cBOMCTBa, ONPenensowme NoNoXeEHNE BUPYCOB HA rPaHn MeXy XMBOM
N HeXMBOIN Npupodoi. MecTto Bupyconoruv B psagy eCTeCTBEHHbIX HAayK. 3Ha4YeHne BUPYCOnorum ons passutms
MELMLMHBI U MONeKynsipHol 6uonoruu. Victopus passmtus Bupyconoriu kak Hayku. [0.M.MeaHosckuin (1892), Nédpnep u
®pouw (1898, awyp), MN.Payc (onyxonu kyp,), OnepmaH n BaHr (1908, neiiko3sbl kyp), ®.TyopT (1915) n ®.0'Openb(1917)
6akTepuodparu. bepHet n LWnesuHrep (30-e rogbl), Makc Oenvbpiok (1938). Byapodp v Myonact (1931, kypuHble
aMBpKoHBbI), PobrHe 1 SHaepc (1950, TkaHeBble KynbTypbl. JlaypeaTbl HOBENEBCKMX MPeMuii No Bupyconorum. Mx
oTkpbITUS. CTpoeHne BUpycoB. ApXUTeKTypa BMPYCcoB. HOMeHknaTypa TepMUHOB, ONMUCHIBAIOWUX apXUTEKTYpY. Pasmepb..
Bupychbl nuweHHbIe cynepobonoyky 1 BUpPYChl MMetowme cynepobonoyky. Tunbl CUMMETPUM BUPYCHBIX YacTul,. Bupychbl
UMeloLMe KOMBMHMPOBAHHBIV TUM CUMMETPUW. Pasnuyns TnoB CUMMETPUM BUPYCOB MO CTEMEHW B3aUMOLENCTBUS
6enka ¢ HyKNnemHoBOW KMCNOTOM.

Tema 12. Tema 12. XuMmyecknm coctas BUPYCOB.

Xumnueckuii coctae Bupycos. Benkn Bupycos. Obwue ceoiicTea 6enkooit 06onouku BupycoB. MNpoucxoxaeHne 6enkos
BupycoB. CTpykTypHble (VP) n HecTpykTypHble (NS) 6enkun. CBoCTBa BUPYCHbIX BENKOB (MONEKyIsipHas Macca,
cy6beUHUYHBIA COCTaB, CNOCOBHOCTL K camocbopke). CnoxHble 6enkn n ux doyHkuun. depMeHTbl BUPYCOoB. Jlunuabl
BMpycoB. [poncxoxaeHne nunnaos. HyknemHosbie KMcnoTbl BUpycos. MonekynsipHas macca HK. BropuyHas ctpykTtypa
HK. Tvnbl HyKNEMHOBbLIX KUCNOT BUPYCOB. lNepBunyHas ctpyktypa BupycHbix JHK. BropmyHas cTpykTypa HyKnemHOBbIX
KUCNOT BMPYCOB. TUMbI KOMbLEBbIX CTPYKTYP M UX cBoKcTBA. MonekynsipHble Beca HyKNIEMHOBbIX KUCIOT BUPYCOB.

Tema 13. Tema 13. Baaumopencteue Bupyca ¢ Knetkon. UHTerpatmBHbIf NyTb passmtus empyca. OHKoreHHble
BUPYChI.

B3anmopeiicTere Bupyca c knetkoir. OCHOBHbIe 3Tanbl B3anMOOENCTBUS BMpYyca C KneTkoi. Aacopbums Bupyca Ha
KNETOYHOM noBepxHOCTU. [MpOHUKHOBEHME-padaeBaHue supyca. OCHOBHbIE MEXAHM3Mbl MPOHMKHOBEHNS BMPYCOB B
knetky. TpaHcMeMbpaHHOEe NPOHMKHOBEHWE BUPYCOB. Teopns peLenTopHOoro aHaouuTosa. Peanusaunsi reHeTn4eckoi
MHpopMaLmn (orpaHNYeHuns], HaknaablBaeMble KNeTkon Xo3amHa Ha Bupyc. [NpuHUmMnbl MopdhoreHesa BUPUOHOB.
MopdporeHes 060104e4HbIX BUPYCOB. TuMbl B3aUMOAENCTBUS BUPYCa C KNETKOIA.

WNHTerpaTmeHbIil NyTh pa3suTns Bupyca. OHKOreHHble BUpYChl. BuporeHus u ymepeHHble Bupycol. Obwas
XapakTepucTrka B3aMMoLeiCTBUS C KNETKOW yMepeHHbIX cparos. MNpodpar 1 MexaHnam ero obpasoBaHus. JinsoreHHas
KoHBepcus. VIHOYKLUMSA MHTErpupoBaHHbIX B KNETOYHbIA FEHOM YMepeHHbIX dparos. TpaHcaykums. OHKOreHHble BUPYChI.
B3aumopeiicteune ¢ knetkoin JHK-coaepxatimx oHKoreHHbIx Bupycos. Baaumopericteme ¢ knetkon PHK-conepxatmx
OHKOreHHbIX BUPYCOB.

Tema 14. Tema 14. BupycHble nHcdekumu. MexaHn3mbl 3aLUTbl MPOTUB BUPYCHbIX MHEKLLUI

BupycHble nHdekumm. OcTpble BUPYCHbIE MHADEKLMW. XPOHUYECKUE BUPYCHBIE MHOpeKLmMn. MenneHHble nHdekuum,
Bbl3bIBAEMbIE BUPYyCaMM 1 BUPYcononobHbIMU areHTamu. Bupownapl, Bupyconapl, Bupodaru. MNpuoHbl, oTanyne npuoHoB
OT KaHOHNYECKUX BUPYCOB.

MexaHn3mbl 3almnTbl NPOTVB BUPYCHbBIX MHAPEKUMA. MexaHn3Mbl Hecneundguyeckoi 3awmuThbl. MIHTepgoepoH. MexaHnaMmebl
CneungUYeckoi 3awwmnTbl. Pofb MMMyHHbIX peakLWii B NPOTUBOBMPYCHON 3awuTte. MexaHnambl, ysoasiuye BMpycChl OT
3aLNTHBIX CUN OpraHn3ma.

5. MepeueHb yue6HO-MeTOANYECKOro o6ecrneyeHUs Ojisi caMocTosTeNlbHOW paboTbl 06yyaroLLmMxcs no
AucuunnuHe (MoayIto)
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Mporpamma aucumnnmHbl "Mukpobuonorus supyconorus”; 06.03.01 "Buonorns".

CamocTosiTenbHas pabota oby4arolyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeacTBeHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMocTosTeNbHYO paboTy Ha
ayUTOPHBIX 3aHATUSIX U HA BHEAyAUTOPHYIO caMoCcTosiTeNnbHyto paboTy. CamoctoaTenbHas paboTa obydyatowmxcs
BK/OYAET Kak MOMHOCTbI0 CAaMOCTOSITENIbHOE OCBOEHME OTLE/NbHbIX TEM (Pa3fenos) AUCLUNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayauTopHoi paboTel. Bo BpeMsi caMocTosiTenbHoM paboTbl 0byyarowmecst YuTaroT u
KOHCMEKTUPYIOT y4eBbHYI0, Hay4HYHO 1 CMPABOYHYIO MTEPaTypy, BbINONHSAT 3aJaHusi, HanpaBNeHHbIe Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSIO MO AUCLMUMIUHE.

OpraHnsauus caMocTosTenbHO paboTbl 0By4aoIWMXCs PErnaMeHTUPyeTCs HOPMATUBHBIMW LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEpaTypOii U 3NEKTPOHHBIMY 06pa30BaTENbHBIMY PECYPCaMU, BKNOYAS:

Mopsnok opraHM3aummy 1 ocyLecTBIeHNs 0bpa3oBaTenbHON AeaTenbHOCTY No 06pasoBaTefbHbIM NPOorpaMMam BbiCLIEro
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpaMmmam MarucTpatypbl (YTBepXaeH
npvkasom MuHuctepcTBa obpasoBaHust U Hayku Poccuiickoin ®enepauun ot 5 anpens 2017 rona Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin depepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLMM CaMOCTOATENBHOM paboThl CTYAEHTOB BbICLIMX YHEOHbIX 3aBEEHUIA"

YcTaB cheaepanbHOro rocyapcTBEHHOr0 aBTOHOMHOIO 06pasoBaTensHOro yupexaeHuns "KasaHckuin (MprBonxckuii)
doenepanbHblil yHMBepcutet"

MpaBuna BHyTPEHHErO pacnopsaka enepansHOro rocynapCTBEHHORO aBTOHOMHOMO 06pa30BaTENbHOMO YYPEXAEHNS
BbICLWEro npodeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEPCUTET"

JlokanbHble HopMaTMBHbIE akTbl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta

6. POHA, OLLEHOUYHbIX CPEeACTB MO AUCUMUMNIMHE (MOAYNIO)

®DOoHAO OLEHOYHbIX cpencTs no gucunnnnHe (Mo,u,ymo) BKIOYaeT OLUEeHO4YHble MaTepunasbl, HanpaB/lieHHble Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWA, B TOM YMCE 3HAHWIA, yMeHI/II7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKO4YaeT oueHOYHble
cpencTea TeKylwero KoOHTponda 1 oueHo4YHble cpenctea ﬂpOMG)KyTO‘-IHOVI arrectauumn.

B ¢hoHIe OLEeHOYHBIX CPEACTB COAEPXUTCS Creayiolas HpopMaums:

- COOTBETCTBME KOMMETEeHUUI NNaHMpyeMbIM pedynbTatam o0y4eHus o JUcUMnivHe (Moaoynio);

- KPUTEPVM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (DOPMUPOBAHMS OLIEHKM MO AMCUMNAHE (MOAYNIO);

- onucaHve nopsiaka NPUMEHeHUs U NpoLeaypbl OLEHMBAHNS LS KaXA0r0 OLEHOYHOro CPencTBa;
- KpUTEepPWM OLIEHMBAHNS 015 KaXA0r0 OLEeHOYHOro CPeacTBa;

- cogepXaHue OLeHOYHbIX CPeacTB, BKoYas TpeboBaHus, NpeabsaBisemMblie K 0eicTBUSM 00y4atoWwmnxcs,
IEMOHCTPVPYeMbIM peaynbTaTtaMm, 3a1aHns PasnnyHbIX TUMOB.

DOHL OLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoauTcs B MpunoxeHun 1 K nporpamme AUCLUNAUHBI (MOLYNIO).

7. NepeyeHb nuTepatypbl, HEO6XO0AUMMON OIS OCBOEHUS OUCLUNUHBI (MOAynst)

OcBoeHure aucumMnnnHbl (MOoyns) npeanonaraeT U3y4eHne OCHOBHON 1 OONONHUTENbHON y4ebHOW nuTepaTypbl.
NuTepaTypa MOXeT BbiTb BOCTYMHa 0By4aloWUMcs B OAHOM 13 [BYX BApMaHTOB (b0 B 060MX N3 HUX):

- B 9NIEKTPOHHOM BUIE - YEPES ANEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3akntoueHHbIX KDY norosopos ¢
npasoobnanatensimu;

- B NeYaTHoM Buae - B HayuHon 6ubnunoteke um. H.U. Jlobadesckoro. Obyyatowmecs nony4aroT y4ebHyio nutepatypy Ha
aboHeMeHTe Mo yuTaTenbckum buneTam B COOTBETCTBMU C Npasuiamu nonb3osaHus HaydHol 6MbnmoTekoi.

OneKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 NoB0i TOUKM NpW BBEAEHNN 00yHaOLWMMCS CBOETO NOrMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTEME "ONEKTPOHHbIA yHMBEpPCUTET". MpU MCNONb30BaHMM NeYaTHbIX U3LaHWA BMONNOTEUHBIN
POHL [OMXKEH BblTb YKOMMNEKTOBAH MUK U3 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3eMnnsapa) Kaxaooro u3 n3gaHunini OCHOBHOWM nuTepatypbl n He meHee 0,25 ak3emnngapa AONONHUTENBHOM
nuTepaTypbl Ha Kaxaoro obyyatolerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U [OMNONHUTENBHOMN y4eBHON NTepaTtypbl, HEOOXOAMMON O/ OCBOEHUS AUCLMMNAVHBI (MOOyns),
Haxoamutcs B MpunoxeHun 2 Kk paboyeli nporpamMme AUCUMNAMHBL. OH NOANEXUT OOHOBNEHMIO NPV U3MEHEHUN YCTTOBUIA
noroeopos K®Y ¢ npasoobnagatensiMm anekTPoHHbIX U3OAHWA U NPU N3MEHEeHM KOMNEKToBaHUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB MHPOPMALMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLMMNINHBI (MOAYIIs)

FEMS Microbiology Reviews - http://onlinelibrary.wiley.com/journal/10.1111/(ISSN)1574-6976
Microbiology online (SFGM) - http://www.microbiologyonline.org.uk/
Nature Reviews Microbiology - http://www.nature.com/nrmicro/index.html
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Todar's Online Textbook of Bacteriology - http://www.textbookofbacteriology.net/

Basa paHHbIx Sciencedirect, XxypHanbl nagatenscrea Elsevier - www.sciencedirect.com

Basa gaHHbix US National Library of Medicine National Institutes of Health - http://www.ncbi.nlm.nih.gov/
MaH-AMeprkaHckoe 06WecTBO KAMHNYECKUX BMPYCONOoroB - http://www.virology.org

9. MeTognueckue ykasaHusl oisi 06yyaroLLMXCS MO OCBOEHUIO AUCLUMN/IMHBI (MOOYNS)
Bupg pa6ot MeTtoauyeckme peKoOMeHaumm

nekumun Mocne kax ol nexumm obyyarolemycsi cnefyeT BHUMATENBHO NPoYMTaTh U pa3obparb KOHCMEKT, Npu
3TOM: - [TOHATb 1 3aNOMHUTL BCE HOBbIE ONpeneneHus. - MoHsATb Bce Bronormyeckne onpeneneHms u
nexalime B Ux OCHOBE HMONOrMYECKNE SIBNEHUS; BOCMPOU3BECTY BCE BbIKNALKU CAMOCTOSITENBHO, HE
rNags B KOHCMNEKT. - BoinonHUTb nnn gogenatb BbIKNaAKM, KOTOpbIE NEKTOP npeanvcan caenatb
CaMOCTOSATENBHO (ECNW TakoBble UMetoTCs). - Ecnu nektop npennucan pasobpath YacTb Matepuana
6onee NoapobHO CaMOCTOATENBHO MO AOCTYMHbBIM MCbMEHHbBIM NN SNEKTPOHHBIM UCTOYHMKAM, TO
HEeoHX0LMMO CBOEBPEMEHHO 3TO caenathb. - [py BOSHMKHOBEHWU KaKMX-Nnbo TPYLHOCTEN ¢
NMOHNUMaHMEM MaTepuana pekoMeHayeTCs NONPOCUTb MOMOLLM Y CBOMX COKYPCHUKOB. TakXe MOXHO
06paTnNTbCs 32 MOMOLLBIO K NEKTOPY. L1151 3TOro MOXHO NUMYHO NOAONTU K Npenogasatento, nnbo
HanucaTtb eMy 3NeKTPOHHOE NMUCbMO, CPOPMYNMPOBAB B HEM BO3HMKatowWwwme Bonpochkl. K nucbmy
MO>HO NPUWKPEnUTb Kakne-nmbo aneKTPOHHbIE MaTepuarbl, CBS3aHHbIE C BO3HUKLIUMY BONpPOCaMM,
HanpuMep, OTCKaHNPOBaHHbIE NN CPoTOrparpoBaHHbIE MMCTOYKN C PYKONMMCHBIMU
KOMMEHTapusaMun, NoMeTkamu, Bblknagkamu m 1.n.

nabopaTopHble| JTabopaTopHble paboTbl NPOBOAATCA C LIeNbI0 (OPMUPOBaHNSA MPAKTUYECKUX YMEHUIA: OCBOEHME
paboThbl COBPEMEHHbIX 3KCMePUMEeHTanbHbIX METOLIOB UCCNENOBAHUS B COOTBETCTBUN C HANpPaBieHHOCTbI0
00y4eHusi, cbop pakTU4ecKoro Matepuana, OCBOEHNE COBPEMEHHbBIX METOL0B 06paboTku,
BEepudpmKaumm 1 NpeacTasneHnst gaHHbIX, NpMobpeTeHre HaBblkoB 0600LEeHNs cOBpaHHbIX
pesynbTaToB. MNoAroToBka K NpakTuieckum padoTam 3aknoyaTcs B CaMOCTOSITENIbHOM U3YYeHU
Teopumn Mo pPekoMeHIyeMoi nuTepatype, NpelycMoTpeHHol paboyeli NporpaMMoit. BeinonHeHne
3a4aHuii NPoN3BOANTCA NHANBUOYANbHO B Yachl, NpeayCMOTPEHHbIE paciMcaHeM 3aHATUIA B
COOTBETCTBUM C METONYECKMMM YKa3aHUSAMM K NpakTnyeckum pabotaM. OTYeT Mo NpakTU4ecKom
paboTe Kaxablii CTYAEHT BbIMONHAET UHANBUOYANbHO C Yy4eTOM peKoMeHaaLUuii o ooopPMIEHNIO.
OTyeT BLINMONHSETCA B OTAeNbHONM TeTpaau, CAaeTcs NpenonaBartento No OKOHYaHWIo 3aHATUS UK B
Hayane cneqyloulero 3aHATUsS. 3awura NPoBoANTCS NYTEM MHOMBMAYaNbHOW 6eceabl UK
BbIMONIHEHNSA 3a4eTHOro 3aaaHus. MNpakTuyeckas pabota cHATaeTCs BbIMNOMHEHHOW, eCnu OTYeT
NpaBuUbHO, aKKypaTHO OCDOPMAEH 1 CTYEHT NpU 3aWunTe Nokasan KayeCTBEHHbIe 3HAHUS 1 YMEHNS.

camocTosi- | Ecnu yacTtb yuebHOro Mateprana oTBefeHa Ha CaMOCTOATENBbHOE N3Y4YeHUE, TO HE0bX0aAMMO

TenbHas MPUCTYNUTb K 3TOMY HE3AMELJIMTENBHO MOCNE yKasaHus NpenoaasaTtens U 0CBOWUTb Matepuan B

pabota 0TBELEHHbIE M CPoKW. MaTtepuan cnegyeT U3y4nTtb MO LOCTYMHbLIM NMACBMEHHBIM U 3NEKTPOHHbBIM
MCTOYHMKAM, O KOTOPbIX CO0BWUT npenoaasaterb. MNpy BO3HNKHOBEHWUMW TPYLHOCTEH PEKOMEHLYETCS
MOMPOCMUTb NMOMOLLM Y CBOMX COKYPCHUKOB. [pUBETCTBYETCA COBMECTHbIA NMOUCK peleHnii. Takxe
MOXXHO 06paTnTbCs 3a MOMOLLBIO K MpenoaBatento. [ns 3Toro MOXHO IMYHO NMOJONTY K
npenofaeartento, nnbo HanucaTb eMy 3NEKTPOHHOE NUCbMO, CROPMYNMPOBAB B HEM BO3HMKAOLLME
Bonpocsl. [ponycTre kakoe-nnbo 3aHsATME, obyyatowemycsi cnefyeT CKOnMpoBaTb NPeacTaBneHHble
MaTtepuarnbl Mo PACCMOTPEHHbBIM TEMAM M3 TETPALM CBOEr0 COKYPCHMKA, CAMOCTOSTENbHO pa3obpatb
WX.

9K3ameH Ha ak3ameHe CTyAeHT UMeeT BO3MOXHOCTb MONy4YnTb MakcuManbHoe yncno 6annos - 50. CTyneHT
MOXET MONy4YUNTb Cremytowme OLeHKN C y4eTOM NPOAEMOHCTPUPOBaHHbIX 3HaHWIA: - 41-50 6annos -
CTyOeHT pomxeH 6e30wmboYHO OTBETUTDL HA BONPOCHI, MpeAcTaBNneHHble B buneTe, a Takxe
NpPOAEMOHCTPUPOBATL CBOBOLHOE BafEeHNe MaTepUarnom npu oTBeTe Ha AONONHUTENbHbIE BONPOCHI;
- 31-40 6annoB - cTyOeHT 6e30Wwnbo4YHO OTBETUN Ha BOMPOCHI, NPeacTaBNeHHble B 6unete, HOHe TOYHO
UK He B MONTHOM 06beMe packpbin LOMOMHUTENBHO 3aaHHble BOnpochkl; - 21-30 6annos - CTyaeHT
OTBETU/1 HA BONPOCHI, MpeACcTaBNeHHble B Bunete, HO 3aTPyAHSETCA B OTBETAX HA AOMONHUTENbHbIE
Bonpockl; - 11-20 6annoB - CTyAEHT 3aTpyLHSETCS B OTBETax Ha BONPOCk! buneTa, 0TBe4aeT TONbKO
rocne HaBOASIWMX BOMNPOCOB, AEMOHCTPUPYS cnaboe 3HaHUe Npu OTBETE Ha AONONHUTENbHbIE
Bonpockl; - 10 6annoB 1 MeHee - CTyAeHT NPOLEMOHCTPUPOBAN cnabble 3HaHWS NPy OTBETE Ha
BOMPOChI, CCROPMYNUPOBAHHbIE B BuneTte, He OTBETWU HU HA OAMH U3 JOMNONHUTENbHbLIX BONPOCOB; - 0
6annoB - CTyeHT He OTBETWN HW Ha OMH 13 BonpocoB Buneta. [ocne NoAroToBKW MO BTOPOMY
(mononHWTENbHOMY) BUNeTy TakXXe He MPOAEMOHCTPUPOBAN 3HAHWUIA N0 AaHHOMY npeameTy. CTyoeHT,
He SBMBLIMIACSA HA 9K3aMeH 6e3 yBaXnTeNbHOW NpuYuHbl, Takxe nonyyaet 0 6annos.

10. NMepeyeHb MHPOPMALMOHHBIX TEXHONIOIMMIA, UCMOJIb3yEeMbIX MPU OCYLLLECTBIEHUM 06pa3oBaTe/ibHOro
npouecca no gucuuninHe (Moaynio), BKIOYas nepedyeHb NPorpaMMHOro obecneyeHusi 1 MHGOPMaLLMOHHbIX
cnpaBo4HbIX cUcTeM (Npy Heo6xoaUMOCTH)
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MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, NCTONb3YEMbIX NMPU OCYLLECTBAEHU 06pa30BaTeNbHOro NpoLecca no
OUCUMNVHE (MOLYNI0), BKNOYAs NepedeHb NporpaMMHOro obecrneyeHns u MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHnu 3 k paboyen nporpaMMme OUCLMMNVHBI (MOLYNS).

11. OnucaHue matepuanbHO-TEXHUYecKon 6a3bl, HEOGXOAUMOW ANs OCYLLECTB/IeHUs 06pa3oBaTenbHOro
npouecca no aucuunnuHe (Moayno)

MarepuranbHo-TexHU4eckoe obecneveHme obpasoBaTenbHOro NpoLecca no AnucumnanHe (Moaynio) BknoyaeT B cebst
cnepywouwme KOMMNOHEHTDI:

MoMelueHnst ons caMoCcToATENbHOM paboTbl 0ByHaOLWMXCS, YKOMMIEKTOBAHHbIE CNEeLMann3npoBaHHoi Mebenbto (CToNbl 1
CTYNbs1) U OCHAIEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO MNOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHrem
LOCTyna B 3NIEKTPOHHYI0 MHAPOPMaLMOHHO-06pa3oBatenbHyto cpeay KDY.

YyebHble ayamMTopun ons KOHTakTHOW paboThl C MpenonaBatenem, yKOMNIeKkTOBaHHbIE Cneumani3npoBaHHol Mebenbio
(cTonbl 1 CTYNbA).

KomnbloTep 1 npuHTEp 4N pacnedatku pa3naToyHbix MaTepranos.

MynbTMeouiiHas ayautopusi.

KomnbloTepHbIli knacc.

CneumnanusmpoBaHHas nabopatopusi.

12, Cpeﬂ,CTBa apgantauumv npenogasaHus oguCUNMNIUHDbI K I'IOTpeﬁHOCTﬂM 06y'-|arou.|.uxca UHBaNUQooB U nuuy C
orpaHun4eHHbIMU BO3MOXHOCTSAMU 300P0OBbSA

npl/l Heob6x0OMMOCTH B O6p33083TeﬂbHOM npouecce NpuMeHsaTCa cnegyowme MetTodbl U TEXHONOrnn, obneryatowue
BOCMpUATME UHpopMaLnUm 06y‘-Ia}OLIJ,I/1MI/ICFI nHBanngamn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMIN 300P0BbA:

- cO3aaHve TEKCTOBOW BEPCHM NOBOro HETEKCTOBOrO KOHTEHTA ANS €70 BO3MOXHOro npeobpasoBaHns B
anbTepHaTVBHbIE (POPMbI, yO0OHbIE NS Pa3NNYHbIX NOMb30BaTENEN;

- CO30aHNe KOHTEeHTAa, KOTOprIZ MO>XHO NpencTaBnTb B pas3yin4yHbIX Bnaoax 6e3 noTepun OaHHbIX UK CTPYKTYPbI,
npenycMoTpeTb BO3MOXHOCTb MaCLIJTa6I/IpOBaHI/I9I TeKCTa un m306pa>|<eH|/||7| 6e3 noTepun Ka4yecTea, NpenycMoTpeTb
OOCTYNHOCTb ynpaBneHnsa KOHTEHTOM C KnaBmnartypbl;

- cO3[aHvie BO3MOXHOCTEW AJis 06y4atoLMxcsl BOCIPUHUMATb OLHY M Ty XX€ MHPOPMaLUMIO U3 PasHbIX NCTOYHVIKOB -
Hanpumep, Tak, 4Tobbl NMMLA C HAPYWEHWUAMI Clyxa NoNMyyYani MHOPMALIMIO BU3YallbHO, C HAPYILEHWSIMU 3PEHUS -
ayamanbHo;

- NPVYIMEHEHNe NPOorpaMMHbIX CPeAcTB, obecneymBatoLmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OVCLMMAMHON, 3a CHET aNlbTepHATUBHbBIX CNOCOO0B, B TOM YMC/e BUPTYasbHbIX nabopaTtopuii U CUMYSLIMOHHBIX
TEXHONOINIA;

- MPUMEHEHNE OMCTAHUMOHHBIX 0BpasoBaTenbHbIX TEXHONOTMIA 4f1s Nepeaayn MHGOpPMaLun, OpraHn3auun pasnmnyHbIX
(POPM MHTEPAKTVBHOM KOHTAKTHOW paboThl 0Bydarolwerocs ¢ npernonasaTteneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
6bITb MCNONb30BaHbI A1 MPOBEAEHNS] BUPTYabHbIX NEKLUIA C BO3MOXHOCTbIO B3aIMOAENCTBUS BCEX YHAaCTHUKOB
OUCTaHUMOHHOIO 06y4eHust, NPOBELEHUS CEMUHAPOB, BbICTYM/IEHUS C AOKNALaMU U 3alMTbI BbINOSHEHHBIX pabor,
NpoBeAeHNs! TPEHUHIOB, OPraHU3aLMy KONNEeKTUBHOM paboThl;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMMIA 4N OpraHnu3aLmmn OopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOns;

- yBenndeHne npoanonxXmnTenbHoOCTh coayn 06y'-|a+ou4v|M09| MHBANMOOM UNN NNLIOM C OrpaHU4eHHbIMN BOSMOXHOCTAMA
300p0BbSA hopM I'IpOMe)KYTO‘-IHOI7I arTectaunm nNno OTHOLWEHUIO K yCTaHOBﬂeHHOI7I NPOAOIXXUTENIbHOCTUN NX caa4vun:

- NPOLONXNTENbHOCTM CAauu 3a4éta Unm ak3ameHa, NPoBOAMMOrO B MUCbMEHHOI popMe, - He Bonee YeM Ha 90 MUHYT;

- NPOOONXNTENBbHOCTN MOArOTOBKM 06y4Yatolerocst K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatowWerocs npu 3awmte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsaMm @IOC BO n yyebHbiM nnaHom no HanpasneHuto 06.03.01
"Bronorns" n npogouno NoaroToBKM "He NPenyCMOTPEHO".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
651.5.13 Mukpobuonorusi Bupyconornsi

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 06.03.01 - Buonorus

Mpodpunb NOArOTOBKM: HE NPELYCMOTPEHO
Keanndpvkaums BbinyckHrka: 6akanasp

dopma 0byyeHus: o4Hoe
SA3bik 0by4eHmns: pycckuii
oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2016

OcHoBHas nuTeparypa:

1. Mukpobronorus n nmmyHonorusi. MNpakTukym [9nekTpoHHbIi pecypc] : y4eb. nocobue / P. T. MaHnHanosa - M. :
FS0OTAP-Megnua, 20183. - http://www.studmedlib.ru/book/ISBN9785970427507.html

2. MenmumHckast MUKPoOMonorus, BUPYCONnorus u nMMyHonorusi. Tom 1. [9nekTpoHHbln pecypc] / Mog pea. B.B.
3Bepesa, M.H. BoityeHko - M. : TOOTAP-Meguna, 2014. - http://www.studmedlib.ru/book/ISBN9785970429143.html

3. MenmunHckas MUKpoBbronorus, BUPYConorus 1 MMMyHonorus. B 2 1. Tom 2. [9nekTpoHHbIA pecypc] : yuebHuk / MNog
pen. B.B. 3sepesa, M.H. BoityeHko - M. : TOOTAP-Meawa, 2014. -
http://www.studmedlib.ru/book/ISBN9785970429150.html

4. Mukpobuonorusi. Hactb 1. MpokapuoTnyeckas knetka [OnekTpoHHbIn pecypc] : yuebHoe nocobue / H.I'. KypaHoga,
I".A. Kynatagse. - M. : IpowmeTeit, 2013. - http://www.studmedlib.ru/book/ISBN9785704224594.html

5. Mukpobuonorus. Hactb 2. MeTabonnam npokapnoT [DNekTpoHHbI pecypc] / KypaHoea H.I™. - M. : MpomeTeit, 2017. -
http://www.studmedlib.ru/book/ISBN9785906879110.html

6. MenomunHckast MUKPoOMonorus, BUPYCONorist u MMyHonorusi. Tom 1. [9nekTpoHHblin pecypc] / Mo pea. B.B.
3sepesa, M.H. BoiyeHko - M. : TOOTAP-Megawna, 2014. - http://www.studmedlib.ru/book/ISBN9785970429143.html

JononHutenbHasa nuteparypa:

5. MpakTrkym no mukpobronorum : y4ed. nocobre ons CTyLeHTOB BY30B, obyyarowmxcs no cneumanbHoct 012400
'"Mukpobuonorus' u 6uon. cneunansHoctam / E. 3. Tennep, B. K. WunbHukoBa, I'. . MNepesepaesa ; nog pex. B. K.
WnnbHukoBoit .? 5-e n3ga., nepepab. n gon. ? Mocksa : Ipoga, 2004 .? 255, [1] c. : un. ? (Cepus 'Boicee
obpasosaHue') .? bubnuorp.:c. 249 .? ISBN 5-7107-7437-5. (156 ak3. B HB/J1)

6. Mukpobuonorus B onpeneneHnsx n unnoctpaumsx / H. . 3axaposa, B. V. BepwuHuHa, O. H. UnbnHckas ; Akag.
Hayk Pecn. TatapctaH, OTa-Hue Men. u 6uon. Hayk .? KasaHb : @aH : Akagemus Hayk PT, 2012 .7 798, [1] c. : un. ; 25 .7
Bubnuorp. B knHue KH. (41 3k3. B HBJT)

7. CoBpemeHHas nuwwesas mukpobuonorus / Oxenmc M. Oxen, Maptun Ix. NleccHep, Lasug A. MonbaeH ; [nep. ¢
aHrn. E. A. bapaHosoii u gp.] .? Mockea : BUHOM. NabopaTopus 3HaHwii, 2012 .? 887 ¢. : un. ; 25 .? (Jlyuqwwin
3apybexHblit y4ebHuk) .? 3arn. n aeT. opur.: Modern food microbiology / James M.Jay, Martin J. Loessner, David A.
Golden .? bubnuorp. B koHue pa3g. ? MNpenm. ykaa.: c. 884-887 .? ISBN 978-5-94774-920-5 ((8 nep.)) , 1200. (30 ak3. B
HBJT)

1. Mukpobronorusi ¢ ocHoBaMy BOTEXHONOTMK (TEOPUS 1 NPaKTVKa) [DNeKTPOHHbIN pecypc]: y4eb. nocobue / LyBaesa
I".IN., Ceupwnposa T.B., KopHeesa O.C., Manbuesa O.10., Mewepskosa O.J1., MotnHa E.A. - BopoHex : BI'YUT, 2017. -
http://www.studentlibrary.ru/book/ISBN9785000322390.html

2. AHamMmokc-6akTepun B npupone 1 akobroTtexHonornm [OnekTpoHHbld pecypc] / A.H. HoxesHukosa, 10.B. Iluttn, E.A.
Boukosa, .M. 3yb6o., M.I". 3ybos; noa obuw,. pen. A.H. HoxesHukosoli - M. : Jloroc, 2017. -
http://www.studentlibrary.ru/book/ISBN9785986992419.html

3. OcHoBbl MUKpobronorum [9nekTpoHHBbI pecypc]: y4ebHoe nocobue / Llapes HO.B. - MBaHoBO : MBaH. roc.
XUM.-TEXHON. YH-T., 2016. - hitp://www.studentlibrary.ru/book/ghtu_005.html

4. Mukpobuonorus, BUpyCONorns 1 UMMyHONOTUS: PyKOBOACTBO K NabopaTopHbIM 3aHATUSIM [ONeKTPOoHHbIA pecypc] :
yueb. nocobue / non pen. B.b. Cboitvakosa, M.M. Kapanaua. - M. : FTOOTAP-Megaua, 2015. -
http://www.studentlibrary.ru/book/ISBN9785970435755.html

5. Mukpobuonorus u uMMyHonorus [9nekTpoHHbIn pecypc]: yuebHuk / Mop pen. A. A. Bopobbesa. - 2-e nsa., nepepab. u

non. - M. : MegnuuHa, 2005. - (Y4eb. nut. ng cTyAeHTOB MeLMLUMHCKUX BY30B). -
http://www.studentlibrary.ru/book/ISBN5225042716.htm|
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Mporpamma aucumnnmHbl "Mukpobuonorus supyconorus”; 06.03.01 "Buonorns".

lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
651.5.13 Mukpobuonorusi Bupyconornsi

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenue nogrotosku: 06.03.01 - Buonorus

Mpodounb NOArOTOBKMW: HE NPEAYCMOTPEHO

KBanngpukaumst BeinyckHUKa: bakanasp

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2016

OcBoeHue aucumnauHbl (MOayns) NpeanonaraeT UCMoNb30BaHWE Cleaytolero NporpaMMHoro obecneyeHns u
VNHGOOPMALMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader X| nan Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMueCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYUN B SNIEKTPOHHO-OMBNMOTEUHO cucTeme
"KoHcynbTaHT cTyaeHTa", 4OCTYN K KOTOPOW npenoctasneH obyyatowmmes. MHoronpodounbHbli 06pasoBaTtenbHblii
pecypc "KoHcynbTaHT CTyOeHTa" SBNSETCS 3NeKTPoHHON bubnuoTtedHoi cuctemoit (36C), npenoctasnsatoweli 4ocTyn
yepes ceTb VIHTEpHET K yuebHoM nnTepatype 1 LOMONHWUTENbHBIM Matepuanam, NpMobpeTEHHbIM HA OCHOBAHUM NPSMbIX
[LOroBOPOB C npasoobnanarensmm. MNonHOCTLIO COOTBETCTBYET TPEHOBAHMSAM (oeiepanbHbIX FOCYAaPCTBEHHbIX

06pa3oBaTe/bHbIX CTaHAAPTOB BbiCWEro 06pa3oBaHUs K KOMMIEKTOBAHMIO BBNNOTEK, B TOM YACIE NEKTPOHHbIX, B
4yacTu POPMUPOBAHMS POHLOB OCHOBHOW ¥ OOMONHUTENBHON NMTEepaTypbl.

CtpaHnua 13 13 13.




