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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

CrpaHnua 2 n3 14.




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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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.

OcBaunBaeTcs Ha 2 Kypce B 4 ceMecTpe.

3. O6bem gucuMnIvHbl (MOAYNS) B 3a4€THbIX eAUHMLAX C yKa3aHUeM KONMYeCcTBa YacoB, BblOoe/IeHHbIX Ha
KOHTaKTHY0 paboTy obyualoLuxcs ¢ npenogasarenem (Mo Buaam yuebHbIX 3aHATUIN) U HA CAMOCTOSITENIbHYIO
paboty obyuarowmxcs

O6was TpynoeEMKOCTb AUCLIMINNHBI COCTABASET 4 3a4eTHbIX(ble) eauHuL(bl) Ha 144 yaca(os).

KoHTakTHasi paboTa - 64 4aca(oB), B TOM Yucie nekuun - 32 yaca(os), npakTnyeckne 3aHsTus - 0 yaca(os),
nabopatopHble paboTbl - 32 yaca(oB), KOHTPONb CAMOCTOSITeNbHOM paboThl - 0 Yaca(os).

CamocTtosiTenbHas pabota - 26 4aca(oB).
KoHTponb (3a4€T / ak3ameH) - 54 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLUMINHBI: 3K3aMeH B 4 ceMecTpe.

4. CopepXxaHue OUCLUNNNHBI (MOAYNSA), CTPYKTYPUMPOBaHHOE MO TeMam (pa3penam) ¢ yKkasaHMeM OTBe4eHHOro Ha
HUX KOonyecTBa akageMmnyeckmnx yacos v BuaooB y‘-IeGHbIX 3aHATUNA

4.1 CTpyKTypa 1 TemMaTM4yeckuii niaH KOHTaKTHOM M CaMOCTOSITe/IbHOM PaboThbl N0 AUCLUNAUHE (MOBYNIO)

Buaobl n yachbl
KOHTaKTHOW paboThbl,

Paspensl pucuMnnnHbl / MX TPYAOEMKOCTb CamocTosiTenbHas
N Monayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
Jlekum 3aHATUSA paboTbl

Tema 1. Tema 1. BeeneHue.

Mukpoburonorus kak Hayka.

PacnpoctpaHeHune

MUKpoopraHmamos. Obwas
1. |xapakTepucTtuka v 3HayeHme 4 2 0 4 4

MUKPOGINOPbI NMOYBbI, BOLbI U
Bo3ayxa. MukpoopraHnambl B
Hapo4HOM xo3siicTee. dopma u
pasMepbl NPOKapuoT.

Tema 2. Tema 2. Mpobnembl
TakCOHOMUYECKOrO PacnonoXeHns
o [MPOKaprOT 1 NponcxoxaeHue 4 5 0 0

" |’Xn3Hu. BuopasHoobpasue u
coBpeMeHHas knaccucmkauus
NpPoKapuoT.

Tema 3. Tema 3. CTpykTypHas
opraHusaumsi NPoKapuoTHOM KNeTKM
3. )Vl(ee OTAeNbHbIX KOMMOHEHTOB. 4 4 0 4 6

NMWYECKNiA COCTaB U OYHKUUK ee
OTOENbHbIX OpraHensn u
KOMNapTMEHTOB.

Tema 4. Tema 4. 'eHeTuka
4. MVKPOOPraHn3MOB. 4 2 0 0

Tema 5. Tema 5. PaamMHOXeHue 1
5, [KneToqHas IvdodpepeHumnpoBka 4 2 0 2 2

" [mMpokapwoT B xo4e XU3HEHHOro
uukna.

Tema 6. Tema 6. Tunbl NnTaHns

6. [npokapwnoT. PocT, passutne un 4 2 0 6 4

KyNbTMBMPOBaHUE MPOKAPUOT.
Tema 7. Tema 7. OCHOBHbIE TUMbI

7. MeTabonnama npokapuoT. 4 4 0 2 2

Tema 8. Tema 8. Oeictue
8. [xumnyecknx n manyecknx 4 2 0 4 2
pakToOpOB Ha NPOKaPUOThI.

CtpaHnua 4 13 14.
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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. Baanmognerictene
10.|MMKPOOPraHN3mMoB C XMBOTHbIMU, 4 2 0 6 4
pacTeHUSMU 1 YENOBEKOM.

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 2

BUPYCbI.

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

Ntoro 32 0 32 26

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 5 3 14.
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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.
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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. MNcnxpodomnbl, TepMOGUIbI U ME30GUNLI. YCTOMYMBOCTD BErETATUBHBIX KNETOK, 3HAOCMNOP U APYrnx

noKoAWmMxca popM K OENCTBUIO BbICOKMX N HNBKNX Temneparyp. I'IpennonaraeMble MexaHN3Mbl yCTOI7ILII/IBOCTI/I.
Vicnonb3oBaHme BbICOKNX Temneparyp onsa crepunmdadmni.

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.

AHTUMVKPOGHLIe BelwecTBa (abuotudeckne). CneumduyHOCTb 1 MEXaHN3M OEACTBUS.

Tema 9. Tema 9. YuacTne MMKpOOpPraHU3MOB B NpeBpaLL,eHUN BELLLECTB U 3Heprum B 6uocdpepe.
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Buroxummyeckue umknel yrnepona v kucnopoga. Mpoueccl 6ronoruydeckoro ceasbiBaHus CO2: oOTOCUHTES,
XEMOCUHTE3, reTepoTpodHas cprkcauus. BknoueHne B KpyrosopoT yrnepoaa MetaHa U MOHOOKucK yrnepoaa. Porb
MUKPOOPraHW3MOB B MPEBPALLEHUN COXHbIX 6€3a30TUCTBIX OPraHNYecKrX BeWecTs (Lennonosa, kpaxmar, NeKTuH,
nerHuH u ap.). O6pasoBaHrie U pasnoxeHue rymyca, ero aHa4yeHve ans nnofopoaus noyssl. Mabsatue yrnesonopona ns
KpYyroBopoTa B Bl OpraHNYeckux 1 HeopraHniyecknx coenmHeHuii. Kpyrosopot asota. Pacnpenenenuve asota u ero
COoeOUVHEHNI Ha 3eMne. DTanbl KPYroBopoTa asoTa: as3oTdoukcaums (rpynnbl 4uasoTpodooB, CTPOEHME HUTPOreHasb,
MEXaHN3M orKcaLmy MONEKYNSPHOro a3oTa, crnocobbl 3alWmThl HATPOreHasbl OT KMCIOPOoAa); aMMOHUMUKaLNS
(a9p0ob6HbI 1 aHaspobHbIA pacnamn 6enkoB, 4eCTPYKLNS HYKNENHOBBIX KUCMOT, XUTUHA, MOYEBWHbI U OPYruX
COEOVHEHNIA); HUTPUGPMKALIMS (aBTOTPOOHAS, FeTepoTPOIHAS, HUTpUdrLMpyowmne 6akTepru, UMMOBNIM3auns as3oTa);
LEHUTPUAOVKALUS (aCCUMUNSLMOHHAS, ANCCUMUNSLMOHHAS, a TakXXe MUKPOOPraHM3Mbl, BELyle 9T NpoLecchl).
Buonornyeckuii Lukn cepbl 1 ee coenmHeHuniA. OKUCIUTENbHbIE 1 BOCCTAHOBUTENbHbBIE 3BEHBS B KPYrOBOPOTE CEPbI.
MwukpoopraH1amel, NpUHUMaOLWMe y4acTre B 3Tvx npoleccax. [NpespalleHve coeanHeHnin oocgopa. Hanpaenenue
murpaums gpocdpopa B 6roctepe. MukpoopraHnamel, y4acTByioLLME B KPYroBOpoTe dpocgpopa. buonoruydeckuid umkn
xenesa. MrHepanuaauns opraHmyecknux CoeANHeHWR, cofepXalimx Xene3o XxeMoopraHoTPOHbLIMU OpraHM3Mami.
OkucneHve BOCCTAHOBNIEHHBIX COEAMHEHMI Xenesa aBToTPOHbIMI 0BNNraTHO-aUMAaoUIbHBIMI BakTePUAMA 1
reTepoTPOdOHLIMM Xene3obakTepusimMu.

Tema 10. Tema 10. Bzaumonencresme MUKpOOPraHU3MOB C XXUBOTHLIMU, PACTEHUSIMU U YE/TOBEKOM.

OCHOBHbIE NOHSATUS 3KONOMUM MUKPOOPraHn3mMoB. MecToobrTaHNs 1 3KONOrMYECKMe HULLK NPOKAPUOT. YPOBHM
opraHnsaLum XmBol Matepuu, naydaemole akonorueit. MukpobHele nonynsumm. Ponb pasnuyHbix popm otbopa B
POPMMPOBAHMM MOMYNSLIMOHHON CTPYKTYpbI MpoKapuoT. Baanmocesasb nonynsiumii. MukpobHoe coobwecTso 1
(oakTopbl, onpeaensilne ero passutue. Nyt B3anmoaeincTeus B MUKPOOHOM coobuiecTse. [MpoayLeHTbl 1 peayLeHThI.
MukpobHble 9KOCUCTEMBI, NX CTRYKTYpa U coyHKUMK. CykLeccusi B MUKPOBHOM coobuiecTse. Tumbl XXU3HEHHOM
cTpateruu npokapwor: r-, K- n L-ctpartern. Jpyrue Tvnbl ctpaTernii. Xapaktep B3aMMOOTHOWEHNIA B MUPE NPOKapuoT.
AccounaTrBHble OTHOWEHUS: METabros, MyTyanunam, CUHTPOMKS, caTTeNnMaM, MPOTOKOONepaLms, KOHCOpLIY,
KOMMeHcannaMm. KOHKYpEeHTHble OTHOWEHUS. MaCCUBHbIA 1 aKTUBHbIA aHTaroHN3M. AHTUOMOTVKU 1 BAKTEPUOLIMHBI;
MEXaHN3M UX feicTBUS. XMWHNYECTBO B MUPE NpokaproT. bakTepnu ak30- 1 sHAonapasvTel 6akTepuii. MNapasntnam
Kak 06pas XM3HU HEKOTOPbIX NpokapuoT. CounanbHoe noseneHue Haktepuii. Cnocobbl nepenayn UHgopMaLmum y
b6akTepuii (XMMUYECKUIA, MEXaHWYECKNIA, ANCTaHTHbIRA). Tunbl cuctem ?Quorum sensing? (?KBOPYM CEHCUHT?) y
rpamnonoXnTenbHbIX 1 rpaMoTpuuaTenbHbix 6akTepuii. YH1BepcanbHas cuctema ?Quorum sensing?, npu MeXBuA0BbIX
KOMMyHUKauusx y 6aktepumii. Ponb MeXKNETO4HOM BULOBOM KOMMYHUKALMK B XW3HW NpokapuoT. Ponb cnctem QS B
perynsumm BULOBbLIX CNOXHbIX 9KONIOMMYECKUX CUCTEM: MPOKapMOThl ? aykaproTbl. BruonneHkn ? cnocob cylwecTBoBaHUS
6akTepuii. MukpobHbI anonTos (MporpaMMupyemMas KneTouHasi CMepTb) Y anbTPyU3M.

Tema 11. Tema 11. MecTo BUpyconorum B psify Klaccu4yeckux ecTeCTBeHHbIX Hayk. MpeamMeT nayyeHus
Bupyconoruun. CTpoeHme BUPYCOB.

MecTo BMpyconoruy B psagy KnacCu4eckmnx eCTecTBeHHbIX HayK. [peamet nsyyeHns supyconormun. CTpoeHme BUPYCOB.
MpenmeT nayyeHus supyconorun. Ero ocobble cBoiicTBa, onpeaensiowme NonoXeHe BUPYCOB Ha FpaHn MEXIY XMBOW
N HEXMBOI Npupoaoi. MecTo BUpyconorum B psioy €CTECTBEHHbIX HAYK. 3HAYEHWE BUPYCONOrMn ons passutms
MeOuLMHbI U MOneKynsipHoi 6uonorumn. Vctopus passutusi Bupyconorum kak Hayku. ..MeaHoBckni (1892), Nédonep u
®pouw (1898, awyp), MN.Payc (onyxonu kyp,), 9nepmaH u BaHr (1908, neliko3abl kyp), ®.TyopT (1915) n ©.0'Openb(1917)
bakTepuodcparn. bepHet n lineauHrep (30-e roapl), Makc Henbbptok (1938). Byapod v N'yanact (1931, kypuHble
3aMBpUOoHbI), PobuHc 1 SHaepc (1950, TkaHeBble KynbTypbl. JlaypeaTbl HOBeneBckux npemuii no supyconormu. Mx
oTKpbITUS. CTpOoeHne BUPYCOB. APXUTEKTYpa BMPYCOB. HOMeHknaTypa TepMUHOB, ONMUCHIBAIOWUX apXUTEKTYPY. Pasmepbl.
Bupycbl nuweHHble cynepobonoyky 1 BUpYychl nmetowme cynepobonoyky. Tunbl CUMMETPUM BUPYCHBIX YacTull. Bupycsl
nMetoLme KOMBUHMPOBAHHBIA TN CUMMETPUKW. Pasznnyms TMNoB CUMMETPUU BUPYCOB MO CTEMNeHN B3anMOaeiCTBUS
6enka ¢ HyKNnenHoBoW KUCNOTOMA.

Tema 12. Tema 12. XuMuuecknn coctas BUPYCOB.

XuMnyeckuii coctas Bupycos. benku Bupycos. Obwue ceolictea 6enkoBoli 060n04ku BUpYCcoB. MNpouncxoxaeHne 6enkos
BupycoB. CTpykTypHble (VP) n HecTpykTypHble (NS) 6enkun. CBoiicTBa BUPYCHBIX BEKOB (MONEKynsipHas Macca,
cybbeanHUYHbIN cocTae, cnocobHOCTb kK camocbopke). CnoxHble 6enkn n nx yHKLMU. DepMeHTbl BUpYCOoB. JIunuabl
BMpycoB. [poncxoxaeHne nunugos. HyknemHosble KMCnoTol BUpycoB. MonekynapHas macca HK. BropudHas ctpykTtypa
HK. Tunbl HYKNENHOBbIX KUCNOT BUPYCOB. lNepBryHas cTpykTypa supycHoix JHK. BtoprnyHas cTpykTypa HyKNnenHoBbIX
KMUCNOT BUPYCOB. TuMbl KONbLEBbIX CTPYKTYP U MX CBOMCTBA. MonekynspHble Beca HyKNeMHOBbIX KUCNOT BUPYCOB.

Tema 13. Tema 13. Bzaumogencreme Bupyca ¢ Knetkon. MHTerpatMeHbIv NyTb pa3suTusi BUpyca. OHKOreHHble
BUpPYCbI.

B3aumogeiicteume Bupyca ¢ knetkoin. OCHOBHbIE aTanbl B3aMMOLENCTBMS BUpYyca C kKnetkoi. Ancopbuusi Bupyca Ha
KNETOYHOM NoBepxHOCTU. INMpOHNKHOBEHME-pasaesaHue supyca. OCHOBHbIE MEXaHWU3Mbl MPOHWKHOBEHNS BUPYCOB B
kneTtky. TpaHcMeMbpaHHOe NMPOHMKHOBEHUE BUPYCOB. Teopusi peLenTopHOro aHaoumTo3a. Peannsaums reHeTu4eckom
WHpopMaLmn (orpaHuyeHuns, HaknaabiBaeMble KNeTKON X03samHa Ha Bupyc. [NpuHUmnbl MopdporeHesa BUPUOHOB.
MopdhoreHe3 060/104e4HbIX BUPYCOB. TUMbI B3AaUMOAENCTBUS BUPYCa C KIETKOW.

WHTerpatmeHbIi NyTh pa3sutus Bupyca. OHKOreHHble BUPYChbl. BuporeHns n ymepeHHble Bupychl. Obwas
XapakTepucTnka B3aMMOLENCTBIS C KNETKOW yMepeHHbIX goaros. [Npodhar u mexaHuam ero obpasoBaHus. JInsoreHHas
KOHBEpCKS. VIHOYKLMS MHTErpUPOBaHHbIX B KNETOYHbIA FEHOM YMepeHHbIX dparos. TpaHcaykums. OHKOreHHble BUPYChI.
BaanmopgewncTeue ¢ knetkon NHK-comepxawmx oHKOreHHblx BupycoB. Baaumonenctsume ¢ knetkonn PHK-conepxatmx
OHKOreHHbIX BUPYCOB.
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Tema 14. Tema 14. BupycHble nHbekumun. MexaHn3mbl 3aLLUTbl MPOTUB BUPYCHBIX UHCpeKLnin

BupycHble nHdekuum. OcTpble BUPYCHbIE MHGDEKLMW. XPOHMYECKUE BUPYCHbIE UHApeKLmMn. MenneHHble nHdekuum,
Bbl3bIBAEMbIE BUPYyCaMM 1 BUPYCOMNoaobHbIMU areHTamu. Bupownapl, Bupycovapl, Bupodaru. MNpuoHbl, oTanyme npuoHoB
OT KaHOHWNYECKUX BUPYCOB.

MexaHunambl 3aWmnTbl NIPOTWB BUPYCHbBIX MHAPEKUMA. MexaHn3Mbl HecneLngnyeckoi 3awmuThbl. VIHTepgepoH. MexaHnambl
CNeungUYecKoin 3awwmnTbl. Pofb MMMYHHBIX peakLmWii B MpOTUBOBMPYCHON 3awuTte. MexaHnambl, yBoasiuue BUpYChl OT
3aLMTHBIX CUN OpraHn3ma.

5. MepeyeHb yue6HO-MeTOAMYECKOrO O6ecneyeHus jisi cCaMoCTosiTeNbHON paboThl o6yyaroLMxcs no
AucuunnuHe (Moaynio)

CamocTositenbHas pabota 0by4arolLyxcs BbINOMHSETCS Mo 3a0aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeACcTBEHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTENbHY0 paboTy. CamocTosTenbHas paboTta obyyatowmxcs
BK/OYAET Kak MOMHOCTbIO CAaMOCTOSITENIbHOE OCBOEHME OTLEMbHBIX TEM (Pa3fenos) AUCLUMUNANUHBI, Tak 1 NpopaboTky Tem
(pa3gpenos), ocBaMBaEMbIX BO BPeMsi ayanTopHol paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0ByyaroWwmnecs YnutaroT u
KOHCMEKTUPYIOT y4eBOHYI0, Hay4HYHO 1 CMPABOYHYIO NMTEPATYPY, BbINONHAT 3a4aHUsl, HANpPaBNeHHbIE HAa 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLMUMUHE.

OpraHnsauus caMocTosTenbHol paboTbl 0By4arolWmxcst pernameHTpyeTcs HopMaTUBHBIMA AOKYMEHTaMu,
y4ebHO-MeToANYECKON NMTepaTypoii U 3NeKTPOHHBIMI 06pa3oBaTebHbIMU Pecypcamu, BKIoYas:

MopsiLoK opraHn3aumm 1 oCylWEeCTBEHMS 06pa30BaTENbHON AESATENbHOCTM MO 06pasoBaTENbHBIM MPOrPamMMam BhICLIETO
06pasoBaHus - Nnporpammam bakanaspuara, nporpaMmmam crieumaniTera, nporpaMmmam MarmcTpatypbl (yTBEpXaeH
npukasom MuHucTepcTa obpasoBaHus 1 Hayku Poccuiickoin depepaunm o1 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa obpasoBaHus Poccuiickoin ®enepauum No14-55-996uH/15 ot 27 Hosibps 2002 r. "O6
aKTUBM3aUMM CaMOCTOATENbHON paboThbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBeaeHMNA"

YcTaB ¢heaepanbHoro rocyjapCTBEHHOr0 aBTOHOMHOro 06pasoBaTenbHOro yupexaeHus "KasaHckuii (Mpreonxckuii)
doenepanbHbIi yHuBepcuTet”

MpaBuna BHyTpPeHHEro pacnopsnka enepansHOro rocyfapCTBEHHOO aBTOHOMHOMO 06pa3oBaTeNbHOMro yupeXaeHns
BbiCLEro npodpeccmoHansHoro obpasosarus "KazaHckuii (MpuBonxckunii) doeaepanbHblli yHuBepcuTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXckoro) doeaepansHoOro yHmBepcuteTa

6. DOHA OLEeHOYHbIX CPeacTB MO AUCUUNIUHe (MOLYNI0)

DOHL OLIEHOYHbBIX CPEACTB Mo AUCUMUNINHE (MOOYI0) BKIOYAET OLEHOYHbIE MaTepuanbl, HanpaBneHHbIE Ha MPOBEPKY
OCBOEHUS KOMMETEHUWIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/IHOHYAET OLLEHOYHbIE
CPeLCTBa TEKYLEro KOHTPOS 1 OLEHOYHbIE CPEACTBA NMPOMEXYTO4YHOM aTTecTaunm.

B ¢hoHLe OUEeHOYHbIX CPEACTB COAEPXUTCS Cnenyiowas uHgpopmaums:

- COOTBETCTBME KOMMETEHLMIA NNaHMPYEMbIM pedynbTatam 06y4eHus Mo SUCLUMNINHE (MOLyNio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMNETEHLMIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKM MO ANCUUNIVHE (MOZYNIO);

- onucaHve nopsiaka NPUMEHeHUs 1 NpoLeaypbl OLEHMBAHNS LN KAXA0ro OLEHOYHOro CPeancTBaa;
- KpUTEPWM OLIEHMBAHNS LS KaXA0r0 OLEeHOYHOro CPeacTBa;

- cogepXaHue OLeHOYHbIX CPeacTB, BKioYas TpeboBaHus, NpeabsBisiemMble K 0eCTBUSM 0ByHatowmxcs,
LEMOHCTPVPYeMbIM peadynibTataMm, 3aaHns PasnnyHbIX TUMOB.

DOoHAO OLEHOYHbIX cpencTs no gucunninHe HaxoanTcs B I'Ip|/|n0>KeHv||/| 1k nporpamme gucunninHbl (MO,D,yJ'IPO).

7. NepeueHb nuTepatypbl, HEO6XOAUMMON OIS OCBOEHUS OUCLUNMUHBI (MOAynst)

OcBoeHMe aucumMnnnHbI (MOoyNs) npeanonaraeT U3y4eHne OCHOBHON 1 OONONHUTENBHON y4ebHOW nuTepaTypbl.
Nutepatypa MOXeT BbiTb LOCTYMHA 0ByYaloWUMCS B OAHOM M3 ABYX BApMaHTOB (b0 B 060MX U3 HUX):

- B 9N1EKTPOHHOM BUAE - Yepe3 3NEeKTPOHHbIe BUBNMOTEYHbIE CUCTEMbI HA OCHOBaHUM 3aktoYeHHbIXx KDY norosopos ¢
npaBoobnagarensamu;

- B meyaTHoM Buge - B HayuHon 6ubnunoteke um. H.U. Nlobayesckoro. Obyyatowmecs nony4aroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo YnTaTenbckum 6uneTam B COOTBETCTBMU C NMPaBuiamu nonb3oBaHus HayyHol 6ubnmoTekoii.

ONeKTPOHHblE U3AaHNS AOCTYMHbI OMCTAaHUMOHHO M3 NtoBoI TOYKM Npv BBELEHMM 0OYYatoLLMMCSt CBOEro fIorMHa 1 napons
OT Nn4Horo kabnHeTa B cucTeme "OnNeKTPOHHbIN yHuBepcuteT". MNpu NCnonb3oBaHUM NevaTHbIX N3aaHun GMbNnMoTeYHbIin
ooHA AoXeH ObITb YKOMMIeKToBaH UMK M3 pacyeTta He MeHee 0,5 aksemnnspa (ans obydyatowmxcst no ProC 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaoro 3 N3faHuin OCHOBHOW nuTeparypbl 1 He MeHee 0,25 ak3emnnspa OONONHUTENbHOM
nmMTepaTypbl Ha Kaxaoro obyyatowerocst U3 yucna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO ANCLMMINHY.
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MepeyeHb OCHOBHOW U [OMONHUTENBHOMN y4eBHON NTepaTtypbl, HEOOXOANMMON A1 OCBOEHUS AUCLUMMNAVHBI (MOOyns),
Haxonmutcs B MpunoxeHun 2 kK paboyeli nporpamMme AnCUMNAMHBL. OH NOANEXUT OBHOBNIEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopos K®Y ¢ npasoobnagatensiMm anekTPOHHbIX U3OAHWA U NPU N3MEHEeHM KOMNIEKTOBaHNUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TEIEKOMMYHUKaLMOHHOMN ceTh "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLUMNMIUHBI (MOOYIIS)

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

Todar's Online Textbook of Bacteriology - http://www.textbookofbacteriology.net/

Basa paHHbIX Sciencedirect, XypHanbl nagatenscrea Elsevier - www.sciencedirect.com

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

9. MeTognueckue ykasaHusl oisi 06y4aroLLLMXCA MO OCBOEHMUIO AUCLUM/IMHBI (MOAYNS)
Bupg pa6or MeTtoauyeckme peKoOMeHpaumm

nekumn Mocne kax ol nekumm obyyarolemycst cnefyeT BHUMATENBHO NPoYMTaTh U pa3obparb KOHCMEKT, Npu
3TOM:

- [oHATb 1 3aNOMHUTbL BCE HOBblE OMNpPeaeneHuns.

- MoHsTb Bce Buonorvyeckue onpeneneHns n nexatwme B UX OCHOBE B1ONOrMyeckne sSiBNEHNs;
BOCMPOU3BECTY BCE BbIKNAAKWN CAMOCTOATENbHO, HE MAAs B KOHCMEKT.

- BoinonHWTb unu gogenatb BbIKNaaku, KOTOPble NEKTOP Npeanucan caenaTtb CaMoOCTOATENbHO (ecnu
TakoBbIE MEIOTCH).

- Ecnu nekTop npeanucan paszobpatb YacTb MaTepuana 6onee nogpobHO CaMOCTOATENBHO MO
LOCTYMHBIM NMMCbMEHHBIM U 3NEKTPOHHBIM MCTOYHUKAM, TO HEOBXOAMMO CBOEBPEMEHHO 3TO
coenarb.

- Mpy BO3HNKHOBEHWM KaKMX-nMBO TPYyLHOCTEN C MOHMMAHUEM MaTeprana PEKOMEHOYETCS NONpPOCHThb
MOMOLLM Y CBOUX COKYPCHUKOB. TakXe MOXHO 06paTnTbCs 3a MOMOLLBIO K NEKTOpY. L1115t 9T0ro MoXxHo
NINYHO NOJOWTK K NpenofasaTento, MMbo Hanmcatb eMy 3M1EKTPOHHOE MUCbMO, CPOPMYNUPOBAB B HEM
BO3HUMKawwWwye Bonpochl. K NMCbMy MOXHO NPUKPENWTb Kakme-nmbo aneKTPOHHbIE MaTepuarnsl,
CB$I3aHHbIE C BO3HVKLWMMY BONPOCaMu, HanpuymMep, OTCKaHNPOBaHHbIE nn cpoTorpadrpoBaHHbie
NINCTOYKM C PYKOMUCHBIMU KOMMEHTapUSIMK, NOMETKaMW, BbiIKnaakamum u T.n.

nabopaTopHble| JTaBopaTopHble paboTbl NPOBOAATCA C LIeNbio (DOPMUPOBaHNS MPAKTUYECKUX YMEHWIA: OCBOEHME
paboThbl COBPEMEHHbIX 3KCMePUMEHTaNbHbIX METOLIOB UCCNENOBAHUS B COOTBETCTBUN C HANpPaBieHHOCTbI0
00y4eHusi, cbop pakTU4eCcKoro Matepuana, OCBOEHNE COBPEMEHHbBIX METOL0B 06paboTku,
BEepudpmKaummn 1 NpeacTasneHnst gaHHbIX, NprMobpeTeHre HaBblkoB 06006LeHNs cOBpaHHbIX
pe3ynbTaToB. MNoAroToBka K NpakTU4eckum padoTam 3akoyaTcs B CaMOCTOSITENIbHOM U3Y4eHU
Teopumn No PeKoMeHIyeMoi nuTepartype, NpelycMoTpeHHol paboyeli NporpaMMoit. BeinonHeHne
3a4aHuii NPON3BOANTCS UHANBUIOYANbHO B Yachl, NpeayCMOTPEHHbIE pacnMcaHMeM 3aHATUA B
COOTBETCTBMM C METOMYECKMMM YKA3aHUSAMM K NpakTnyeckum pabotaM. OTYeT Mo NpakTU4YeCcKom
paboTe Kaxablii CTYEHT BbIMONHAET NHANBUOYANbHO C Yy4eTOM PeKoMeHAaLUuii No ooPMIEHNIO.
OTyeT BLINMONHSETCA B OTAENbHOM TeTpaan, CoaeTcs NpenonaBatento No OKOHYaHWIo 3aHSATUS UK B
Hayane cneylolero 3aHATUs. 3awura NPoBoANTCS NyTEM MHOMBMAYaNbHOW 6eceabl Unu
BbIMONIHEHNS 3a4eTHOro 3aaaHus. MNpakTuyeckas pabota cHUTaeTCs BbIMONHEHHOMW, eCnv OT4YeT
NpaBuUbHO, aKKypaTHO OCDOPMAEH 1 CTYEHT NpU 3aWunTe Nokasan kayeCTBEHHbIe 3HAHUS 1 YMEHNS.

camocTosi- | Ecnu yacTtb yuebHOro Mateprana oTBefeHa Ha CaMOCTOATENbHOE M3Y4YeHUE, TO He0bX0AMMO

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

pabota OTBELEHHbIE M CPOKW. MaTtepuan cnegyeT U3y4nTtb MO LOCTYMHbLIM NMACBMEHHBIM U 3NEKTPOHHbBIM
MCTOYHMKAM, O KOTOPbIX CO0BWUT Npenoaasaterb. [Npy BO3HNKHOBEHWUMW TPYLHOCTER PEKOMEHYETCS
MOMPOCUTb NMOMOLLM Y CBOMX COKYPCHUKOB. [pUBETCTBYETCA COBMECTHBIA NMOUCK peleHnii. Takxe
MOXXHO 06paTnTbCs 3a MOMOLLBIO K Mpenoaeatento. [ns 3Toro MoXHO IMYHO NMOJONTY K
npenogaeartento, nnbo HanucaTb eMy 3NEKTPOHHOE NUCbMO, CROPMYNMPOBAB B HEM BO3HMKAOLWME
Bonpocsl. [MponycTre kakoe-nnbo 3aHsATME, obydyatowemycsi cnefyeT CKOnMpoBaTb NPeacTaBneHHble
MaTtepuarnbl Mo PACCMOTPEHHbBIM TEMAM M3 TETPALW CBOEr0 COKYPCHMKA, CAMOCTOSTENBHO pa3obpatb
WX.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
Crpaxuua 10 ua 14. Bl YHH
skt

AR 5 AN LM O



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

Bup pabot MeTtoaunyeckue pekomeHaauum

aK3aMeH Ha ak3ameHe CTyeHT MMeeT BO3MOXHOCTb MONY4YMTb MakcuMarnbHoe Yncno 6annos - 50. CTyneHT
MOXET MOJy4nTb Creayrolme OLEeHKU C y4eTOM NPOLAEMOHCTPUPOBAHHBIX 3HAHWIA:

- 41-50 6annoB - CTyAeHT gonxeH 6e30wnboYHO OTBETUTL HA BOMPOCHI, MPEeACcTaBneHHble B GuneTe, a
Takxe NnpoaeMOHCTPUPOBaTh CBOOOAHOE BNaAeHe MaTepuasioM Npv OTBETE Ha AOMONHNUTENbHbIE
BOMpPOCHI;

- 31-40 6annoB - cTyaeHT 6e30WnbOYHO OTBETUM Ha BOMPOCHI, NPeACTaBNeHHbIe B bunete, HOHE TOYHO
AW He B NOMHOM 06 bemMe packpblin LOMOMHUTENBHO 3a4aHHbIe BOMPOCHI;

- 21-30 6annoB - CTyOEHT OTBETUN HA BOMPOCHI, NpeAcTaBneHHble B 6unete, HO 3aTpynHsIeTCs B
0TBETax Ha OOMNONHNUTENbHbIE BOMPOCHI;

- 11-20 6annoB - CTYLEHT 3aTpyLHSIETCS B OTBETaxX Ha BOMPOCH 6uneTta, 0TBeYaeT TObKO Nocne
HaBOASILMX BOMPOCOB, AEMOHCTPUPYS cnaboe 3HaHWe Npv OTBETE Ha AOMONHUTENbHbIE BOMPOCHI;

- 10 6annoB 1 MeHee - CTyLEeHT NPOAEMOHCTPUPOBaN cnabble 3HaHUS NPV OTBETE Ha BOMPOCHI,
CPOpPMYNMPOBaHHbIE B BrneTe, He OTBETWN HY HA OAVH U3 AOMNONHNTENbHbIX BOMPOCOB;

- 0 6annoB - CTyLEHT He OTBETUN HU Ha OAUH U3 BONpocoB buneTa. MNocne NoaroToBKU No BTOPOMY
(mononHuTenbHoMy) 6uneTy TakxXe He NPOAEMOHCTPUPOBAN 3HaHWIA No AaHHOMY npeameTy. CTyAeHT,
He SIBMBLIMIACS Ha 3K3aMeH 6e3 yBaXMTeNnbHOW NPUYMHbI, Takxe nonyyaet 0 6annos.

10. NMepeuyeHb MHCGPOPMALLMOHHBIX TEXHOJOMMIM, UCMOJb3YEeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/lbHOro
npouecca no gucuuniavHe (Moayno), BKalouYas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, CMONb3YEMbIX MPU OCYLLECTBAEHUN 06pa30BaTENBHOrO NpoLecca no
OUCUMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHBIX CMPABOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyeit nporpaMMe OUCLMMNNHBI (MOLYNS).

11. OnucaHue MarepuanbHO-TeXHMYECcKon 6a3bl, He0OX0AMMOW AN OCYLUEeCTBNeHus o6pa3oBaTe/ibHOro
npouecca no aucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4eckoe obecneyeHre obpasoBaTenbHOro npoLecca no AucuunavHe (Moaynio) BKntoYaeT B cebs
cnenyrolme KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITeNbHOM PaboThl 0OYYaIOLWMNXCS, YKOMMIEKTOBaAHHbIE CreLmnannanpoBaHHoi Mebesnbio (CToMbI 1
CTYNbS) ¥ OCHAlllEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BO3MOXHOCTbIO MOAK/MOUYEHMUS K ceTn "VIHTepHeT" 1 obecriedeHnem
AOCTyNa B 3NeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBaTenbHyto cpely KDY,

YyebHble ayamMTopun 4Nis KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIeKTOBaHHbIE CMELManM3npoBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KomnbloTep 1 NpuHTEp 4N pacrneyatku pa3aaToyHbiX MaTepranos.
MynbTMeguiiHas ayoutopus.

KomnbtoTepHbIii knacc.

CneumanusmpoBaHHas nabopartopus.

12. CpencrtBa apanTtauum npenogaBaHUs AUCLUN/IMHBI K NOTPe6HOCTAM 00y4YaloLLuxcsi MHBaNUAa0B U AL, C
orpaHU4YeHHbIMU BO3MOXHOCTSIMUA 34,0POBbSI

Mpw HeobxoaMMOCTK B 0Opa3oBaTeNibHOM NPOLEcce NPUMEHSIOTCS creaytolme MeTodbl 1 TexHonorum, obneryaroume
BOCMpUSTE NHpopMaLMK 0By4aoWMMUCS MHBANIMAAMY U NNLAMW C OrPaHNYEeHHBbIMU BO3MOXHOCTSIMI 300PO0BbS:

- cO3[aHve TeKCTOBOW BepcUM No6Oro HETEKCTOBOMO KOHTEHTA LS €r0 BO3MOXHOro npeobpasoBaHus B
anbTepHaTMBHBLIE (POPMbI, YO0OHbIE ANS PA3NNYHbIX NONb30BaTENEN;

- CoO3[JaHne KOHTeHTa, KOTOprI7I MO>XHO NpencTaBnTb B pa3/iM4yHbIX Bnoax 6e3 noTepun OaHHbIX UK CTPYKTYPHbI,
npenycMoTpeTb BO3MOXHOCTb MaCLUTaélllpOBaHl/lﬂ TekctTa un |/|306pa>|<eH|/||7| 6e3 noTepun KavyecTea, NpenycMoTpeTb
OOCTYNHOCTb ynpaBneHnda KOHTEHTOM C KnaBnatypbl;

- CO3[4aHne BO3MOXHOCTEW AN 06y4atoWwmxcs BOCIPUHUMATL OLHY W Ty XXe MHPOPMaLMIo U3 pasHbIX MCTOYHMKOB -
HanpuMmep, TaK, 4Tobbl NMLA C HAPYLWEHNUAMU CyXa NONyyYani MHGOPMaLLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
ayananbHo;

- MPUMEHEHNEe NPorpaMMHbIX CPencTB, obecrneynBatoWwmx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHWIA, CDOPMUPYEMbIX
OVNCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuin U CUMYNSILMOHHBIX
TEXHONOIMIA;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMA 4N Nepeaayn MHGOpPMaLIMm, OpraHn3aL My pasnuyHblx
POPM NHTEPAKTUBHOW KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOTyT
6bITb NCNONb30BaHbI AN NPOBELEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
OUCTAHUMOHHOIO 06y4eHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C LOKNALAMU U 3aLNTbI BbINOAHEHHBIX paboT,
NpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NpuMeHeHne oNCTaHUMOHHbIX o6pa303aTeanb|x TEXHONOrnin ang opraHnsaumm oopM TeKYLLEro 1 NPOMeXYTO4YHOro
KOHTPONA;
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- yBenndeHne npoaonxXnTtenbHOCT caoadun 06y'-|a+ou4v|Mc;| MnHBANMOOM Unn nNMUOM C orpaHM4eHHbIMM BO3MOXKHOCTAMU
300p0BbSA hopM I'IpOMG)KYTO‘-IHOVI arrectaunmn no OTHOWEHUIO K YCTaHOBﬂeHHOI7I npPOAONIXUTENIbHOCTU NX Coa4qu:

- NPOLONXNTENbHOCTM CAaun 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHON ¢popMe, - He Bonee YeM Ha 90 MUHYT;

- NPOOONXNTENBHOCTU MOArOTOBKM 06y4Yatolerocsi 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 ®IrOC BO n yyebHbiM nnaHom no HanpasneHuto 06.03.01
"Bronorns" n npodgouno 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
oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2017

OcHoBHas nuTeparypa:

1. Mukpoburonorus. Yactb 1. MNpokapuoTtnyeckas knetka [OnekTpoHHbIN pecypc] : y4ebHoe nocobue / H.I'. KypaHoBa,
I".A. Kynatagse. - M. : [pomeTen, 2013. - hitp://www.studmedlib.ru/book/ISBN9785704224594 .html

2. Mukpobuonorusi. Hactb 2. Metabonmam npokapuoT [SnekTpoHHbI pecypc] / KypaHosa H.I". - M. : MpomeTeit, 2017. -
http://www.studmedlib.ru/book/ISBN9785906879110.html

3. Mukpobuonorus u ummyHonorus. MNpakTukym [9nekTpoHHbIA pecypc] : yueb. nocobue / P. T. MaHHanoBa - M. :
FS0OTAP-Menua, 20183. - http://www.studmedlib.ru/book/ISBN9785970427507.html

4. MegnumHckas Mukpobuonorus, BUpyconorms u ummyHonorus. Tom 1. [9nekTpoHHbI pecypc] / Moxa pea. B.B.
3BepeBa, M.H. BoiiueHko - M. : TOOTAP-Meaua, 2014. - http://www.studmedlib.ru/book/ISBN9785970429143.html

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

JononHutenbHas nuteparypa:

MpakTnkyM no Myukpoburonorum : y4eb. nocobue Onsi CTyaeHToB BYy30B, oby4atolwmxcsi no cneumanbHoct 012400
'Mukpobuonorus' n 6uon. cneumansHoctsm / E. 3. Tennep, B. K. WunbHukosa, I'. V. Mepesepsesa ; noa pea. B. K.
unbHKKoBoI .? 5-e u3a., nepepabd. n gon. ? Mocksa : Opodoa, 2004 .? 255, [1] ¢. : un. ? (Cepus 'Boiclee
obpazosaHue') .? bubnuorp.:c. 249 .? ISBN 5-7107-7437-5. (156 ak3. B HBE/T)

Mukpoburonorvsi ¢ ocHoBaMu BUOTEXHONOTMK (TEOPUs 1 NPaKTMKa) [DNeKTPOHHLIN pecypc]: y4eb. nocobue / Lysaesa
I".IN., Ceupwnposa T.B., KopHeesa O.C., Manbuesa O.10., Mewepskosa O.J1., MotnHa E.A. - BopoHex : BITYUT, 2017. -
http://www.studentlibrary.ru/book/ISBN9785000322390.html

. AHammokc-6akTepun B npupoae 1 akobrnotexHonorum [OnekTpoHHbIi pecypc] / A.H. HoxesHukosa, t0.B. Nnttu, E.A.
Boukosa, .M. 3yb6os, M.I". 3ybos; noa obuw,. pen. A.H. HoxesHukosoli - M. : Jloroc, 2017. -
http://www.studentlibrary.ru/book/ISBN9785986992419.html

OcHoBbl MMKpobronorum [SnekTpoHHbI pecypc): yuebHoe nocobue / Llapes tO.B. - MiBaHOBO : VIBaH. roc. XmM.-TexXHON.
yH-T., 2016. - http://www.studentlibrary.ru/book/ghtu_005.htm|

Mukpobronorusi, BUpYCOnorns u UMMyHONOI1s: PyKOBOLACTBO K 1abopaTopHbIM 3aHATUSIM [SNIeKTPOHHBIN pecypc] : y4eb.
nocobue / nog pea. B.B. Cboiivakosa, M.M. Kapanaua. - M. : FT9OTAP-Meguna, 2015. -
http://www.studentlibrary.ru/book/ISBN9785970435755.html

Mukpobronorus n MMMyHonormst [neKTpoHHbIN pecypc]: y4ebHuk / Moa pen. A. A. Bopobbesa. - 2-e 13g., nepepab. u
non. - M. : MeonuuHa, 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

Mpodomnb NOAroTOBKW: HE NPeayCMOTPEHO

KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

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 14 ns 14.




