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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.
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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 "B1.5.19 ducumnnvHbl (Mogynm)" OCHOBHOW NPOgEeCCUOHANTbHON
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 TpynoeMKoCTb ANCLMIMMHBI COCTaBASIET 6 3a4eTHbIX(ble) eanHuL(bl) Ha 216 yaca(oB).

KoHTakTHasi paboTa - 68 yaca(oB), B TOM 4Yucne nekuun - 28 4aca(oB), npakTuyeckme 3aHsTus - 10 yaca(os),
nabopaTtopHble paboTbl - 30 Yaca(oB), KOHTPONb caMocTosiTENbHOM paboThl - 0 Yaca(os).

CamocrTositenbHasi pabota - 112 yaca(os).
KoHTponb (3a4é€T / ak3aMeH) - 36 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,

Pa3penbl oucuvnauHbl / MX TPyA0EeMKOCTb CamocTtosiTenbHas
N moayns Cemectp (B yacax) pa6ota
MpakTnueckune/laboparopHble
flexumu 3aHATUS paboTbl

Tema 1. Beenenve. Mukpobuonorus
Kak Hayka. PacnpoctpaHeHne
MuKpoopraHuamoBs. Obwas
xapakTepucTuka n 3Ha4eHvne
1. MUKPOCPIOpbI MOYBbI, BOAbI 1 4 2 0 4 16
Bo34yxa. MukpoopraHuambl B
HapoAHOM xo3sMcTee. Popma 1
pasMmepbl NPOKapuoT.

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

" >xu3Hu. buopasHoobpasue u
coBpeMeHHas knaccugumkauus
NpoKapuoT.

Tema 3. CTpykTypHas opraHusauuns

NpoKapwoTHOM KNeTkn n ee
OTHeNbHbIX KOMMOHEHTOB.

8. Xumunyeckuii coctas 1 OYHKUMMK ee 4 4 4 4 16

OTHeNbHbIX OpraHens n

KOMMapTMEHTOB.

4. Tema 4. 'eHeTUKa MUKPOOPraHW3MOB. 4 > 5 0

Tema 5. PasMHOXeHuWe 1 kneTovHas
5. [andpdpepeHumnposka npokapmnort B 4 2 0 2 16
X0[le XW3HEHHOro uukna.

Tema 6. Tunbl NUTaHMa NPOKapuUoT.

6. [PocT, passutme 1 KynbTUBMPOBaHNE 4 2 0 4 12
npokapwoT.
7 Tema 7. OCHOBHble TUMbI 4 5 0 > 12

" IMeTabonmama npokapmor.

Tema 8. [leicTBne XMMUYECKUX 1
8. |punamyeckmx goakTopos Ha 4 0 0 4 12
npoKapuoThl.

CtpaHnua 4 13 14.
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Buabl v yachbl
KOHTaKTHOW paboThbl,
Paspenbl pucumnnuHbl / WX TPYA0EeMKOCTb CamocTosiTenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTnyeckunelabopatopHbie)
Jlekumn 3aHATUSA pab6orthbl

Tema 9. Yyactne MUKpOOpraHn3mos B
9. |npeBpaLlleHnmn BEIWECTB N SHeprum B 4 2 0 0

6uocgepe.

Tema 10. BaanmogeriicTtene
10.[MUKPOOPraHN3mMoB C XMNBOTHbIMU, 4 2 0 6 12

PacTEHNAMU 1 YENTOBEKOM.

Tema 11. MecTo Brpyconoruv B pagy
11 [Knaccuyeckmx ecTecTseHHbIX Hayk. 4 > 0 0

‘[MpenmeT nayyeHms Bupyconoruw.

CTpoeHue BUpPYCOB.

Tema 12. XuMnyeckuin coctas
12. BIIDYCOB. 4 2 0 0

Tema 13. Baanmopeicteue Bupyca ¢

KNeTKoW. VIHTerpaTuneHbIi NyTb
13. passntus Bmpyca. OHKOreHHble 4 2 0 4 16

BUPYCbI.

Tema 14. BupycHble nHexkumm.
14.[MexaHn3Mbl 3aWwmThl NPOTUB 4 2 0 0

BMPYCHbIX UHJDeKLMI

Ntoro 28 10 30 112

4.2 CopepxaHue aUCUUMNINHLI (MOBYNSA)

Tema 1. BeeneHue. Mukpo6uonorus kak Hayka. PacnpoctpaHeHue MUKpoopraHuamoB. O6Luasi xapakTepucTuka
M 3HauyeHue MUKpPOCpNopbI MOYBLI, BOAbLI U Bo3ayxa. MMKpoopraHuambl B HApOAHOM X03siicTBe. (PopMa M
pa3mepbl NPOKapuoT.

Mukpobuonorus kak Hayka. Bo3HUKHOBEHUE 1 pa3suTre Mukpobuonorun. CoBpeMeHHas Mukpobuonorus, ee
HanpaeneHns 1 3agadn. 3Ha4yeHre MUKPOOPraHU3MOoB B XN3HW YenoBeka. NpakTtnieckoe ncnonb3osaHne
MUKPOOPraHM3MOoB. "eHeTnYecKas MHXeHep1si MUKPOOPraHW3MoB: Npobnembl 1 nepcrnekTyBbl. PacnpoctpaHeHne
MUKpoopraHmaMoB. Ob6Las xapakTeprcTka 1 3Ha4eHne MMKpodonopbl MOYBbI, BOAb! 1 BO3ayxa. 3Ha4YeHne
MUKPOOPraH1M3MoB B npupone. dopma 1 pasmMepbl NPoKapuoT. XapaktepHble 06beanHeHNs KneTok. "lMraHTckme" u
"KapnvkoBsble" opraHnambl. dakTopbl, onpegensiowme pasmepbl 1 OPMy KNeTKU.

Tema 2. Mpo6neMbl TaKCOHOMUYECKOr0 PACMONOXEeHUs MPOKapPMOT U MPOUCXOXAEHNE XUSHWN.
BuopasHoob6pa3smne n coBpeMeHHas knaccudoumkaumsi NpoKkapuor.

MpaBuna n TepMUHLI HOMEHKNAaTypbl. HanmeHoBaHMs NpokapuoT. Mpr3Haky, UCnonb3yeMble B CUCTEMATUKE MPOKapUoT.
HanpasneHue B cuctematmke npokapmoTt. PeHoTmnuyeckmin nogxon. Hymepuyeckas takcoHoMms. Bo3aMoxHOCTU n
orpaHuyYeHns HyMepm4eckoro aHanusa npu knaccudurkaumm. XeMotakCoHoMu4eckas cuctematuka. 'enocuctemaTumka.
CwvkeeHc / aHanu3s reHa 16SPHK B cuctematuke. JMctaHUMOHHO-MATPUYHbIA METOL MOCTPOEHUS (OUNOreHeTUYEeCcKmX
[epeBbeB U UX KOHCTPYKLMS. PUNOreHUs OpraHN4ecKoro Mmpa: Tpy MMHUM 3BONIOLIAW, TPU POPMbI XU3HW, TPW LOMeHa:
Archaeae, Bacteria, Eukarya. BaxHenwue otanyntenbHele Npu3aHaku aykapuoT u npokapwot. JJomeH Bacteria.
AKTyanuctuyeckue n runotetudeckue ounymol. Kpatkas xapaktepucTuka baktepuid, nprHaanexatmx K
akTyanucTtnyeckum gomnymam. lomeH Archaeae. [1ea cpunyma: Crenarchaeota n Euryarchaeota n nx dovnorexms. Hosbii
dounym Nanoarchaeota. N'vmnotetuyeckuii gounym Korarchaeota. CxoacTBo 1 pasnunyne apxen ¢ aykapusimm um
6akTepusiMu. CBoeobpasne akonormyeckmx HuW. XnsHb Npy TEMNepaType Bbllle TOYKM KUMEHUS BOAbl. DKCTpeManbHas
aumoounms n ranounmns.

Tema 3. CTpyKTypHasi opraHu3aumsi NpoKapuoTHOW KNIETKU U ee OTaeNbHbIX KOMMNOHEeHTOB. XMMUUYEeCKUIA COCTaB U
PYHKLUN ee OTAeNbHbIX OpraHenn 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. N'eHeTUKa MMKPOOPraHM3MOoB.

deHoTMNNYecKas 1 reHoTUNM4ecKas N3MeHYNBOCTb. MYTaLI,I/IOHHaFI npupona N3MeH4YnBOCTH. Tunbl MyTaLl,VII7I.
CnOHTaHHbIN 1 I/IH,D,yLI,I/IpOBaHHbII7I MyTareHes. I"IpleeHeHVle MYTaHTOB MMUKPOOPraHnN3MoOB B HAY4HbIX NCCNegOoBaHUAX U B
npakTnyecknx uensx. CDOprI nepeHoca reHeTM4eckoro Marepuana y npokapuoT: TpaHcopMmaums, TpaHcoykuuns,
KOHBblOrauus.

Tema 5. Pa3aMHOXeHUe U KneToyHasa anddpepeHLMpoBKa NPOKapuoT B Xo4e XU3HEeHHOro uukna.

Mopdponoruyeckas andpgepeHumauus. Mokosiumecs gopMbl NPokapuoT, obwas xapaktepuctuka. LIncTbl, akuHeTsl,
3K30Cnopbl, MMKOcMopbl. dHAocnopa. KpaTtkas xapaktepuctuka 6aktepuii, 06pasytowmx sHaoreHHble cropbl. Ctaamuu
Cnopoobpa3oBaHust - CNOXHAS LeMb B3aMMOCBA3aHHbIX NMPOLIECCOB: FreHETUYECKHX, LIUTONOMMYECKMX,
gou3monoro-6roxummnyeckmx. 3penas cropa, ee cTpoenHve. CTaanm 1 NyckoBO MeXaHN3M NpopacTaHns cnop.
Mopdponornyeckas ongpgepeHLMpoBKa BEretaTnBHbIX KNeToK B 0cobble qoopMbIl, Creumania3npoBaHHble Ha
BbIMOMHEHUN KaKOR-nnMbo onpeneneHHon/0cobomn goyHKLUMN: reTepoLUCTbl, KNETKU-WBEPMEpbI, 3NIeMEHTapHbIe Tena y
BHYTPUK/IETOYHbIX Napas3nToB 1 3HAOCUMOUOHTOB, 6akTepounbl KnybeHbKoBbIX HakTepuli. PasaMHOXeHWe y NpoKapuoT.
BuHapHoe feneHne, NoYKOBaHNe, MHOXECTBEHHOE AefneHue.

Tema 6. Tunbl NUTaHUSA NpokapuoT. POCT, pa3BuTye N KyNbTUBUPOBaHUE NPOKapuoT.

MutaHne npokapnoT. XMMUYeCKunii CoCTaB MPOKaPUOTHOW KNeTkn. MakpoanemMeHTbl 1 MUKPO3neMeHThl. [nwesbie
NoTPebHOCTN MUKPOOPraHN3MOB B COEAMHEHMSIX yrnepoa v azota. daktopbl pocta. AykCoTpoddbl 1 MPOTOTPObI.
MexaHn3Mbl MOCTYNNEHUS Pa3NNYHbIX COEAMHEHWI B KNeTKy. [accuBHbI TpaHCNopT (OCMOC, NpocTas 1 obneryeHHas
Andpay3ns). AKTUBHBIN TPAHCHOPT (MePBUYHBIV 1 BTOPUYHBIN). PocdoTpaHcepasHas cnucTema nepeHoca.
PasHoobpasune TUMOB NUTaHUS y NPoKapuoT. ABTOTPOMVS, reTepoTpodousi, OpraHOTPOMUS, IMTOTPONS, XEMOTPOPUS,
goToTpodms. CanpoTpodbl, NapasnTbl, KOMEHCabl, MPOTOTPOMbI, ayKCOTPOMdbI, NapaTpodbl, ANCCMNOTPORbI.
KynbTuBuposaHne MMkpoopraHnsmMoB. BbigeneHne MMKpoopraHu3moB 1 NX KynbTuBMpoBaHe. HakonutenbHble
KyNbTypbl M NPUHLUM SNEKTUBHOCTU. HNCTbIE KyNbTypbl, METOAbI MX NOMy4eHUS 1 3HaYeHne. CMewaHHbIe KynbTypbl.
KynbTusnpoBaHue aspobHbIx U aHaspobHbIX MPoKapuoT. MprHLMABLI COCTaBNEHUS CPEL ANs KyNbTUBUPOBAHUS
MuKpoopraHnamos. OCHOBHblE TWMbI CPea: X nogpasfaeneHne no cocTasy, PrU3n4eckoMy COCTOSHMIO, HA3HAYEHNIO.
Crepunnsauus n xpaHeHue cpeg. Poct mukpoopraHmamos. PocTt knetku u nonynsumn. OCHOBHblE napameTpbl pocTa
KynbTyp: BPEMS FeHepaumu, yaenbHasi CKOPOCTb POCTA, BbIXOL B1OMacChl (3KOHOMMYECKUI KOahdULMeHT). MNpoToyHoe
KynbTusmposaHwve. Neproaunyeckoe kynbtnenposaHne. CUHXPOHHbIE KYNbTypbl.

Tema 7. OCHOBHble TUMNbI MeTabonuama NpPoKapuor.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CtpaHuua 6 13 14. Bl YHH
rlorlyfos

AR 5 AN LM O
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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. [lenctBne Xmummyeckux u conanyeckux chakTopoB Ha NPOKapMUOThI.
LencTaue XmMmn4ecknx n prmamyeckux oakTopos Ha MPOKapmuoThHI.

Nyunctas sHeprusi, paauoBoNHbl U yNbTPasByK, U XxapakTep Ux LeACTBUS Ha MUKPOBHYO KNeTky. YCTONYMBOCTD
6akTepuii K ynbTpacoMoneToBbiM NyYam U MOHUINPYOWEMY U3NnydeHno. MexaHuaMm LeicTBIS MOHU3UPYIOLLEro
W3MYyYEHNs HA NPOKapWOT 1 penapaums nospexaeHHon JHK. MNpruMeHeHne ynbTpassyka B Mukpobronoruu.

Temnepartypa. MNcuxpodounbl, TEPMOUbLI U ME30PMNbI. YCTONYMBOCTb BereTaTBHbIX KNeToK, 3HO0CMNOP U APYrux
NOKOAWMXCS POPM K [IeACTBMIO BLICOKUX U HU3KIKX TeMnepaTyp. [peanonaraeMble MexaHW3Mbl YCTONYMBOCTY.
Mcnonb3oBaHue BbICOKUX TeMnepatyp 418 CTepunmnaauum.

AKTUBHOCTb BOAbl. POCT MMKPOOPraHn3MoB B 3aBMCUMOCTM OT COLEPXaHus BoAbl B cybcTpatax. 3HadeHws aw, npu
KOTOPbIX BOBMOXEH POCT PasnnyHbIX Npokapuot. MexaHnambl obecrneunBatowme npucnocobneHme npokapmoT K
CHVXXEHWIO aKTUBHOCTY BOLbI. YCTONYMBOCTb NMPOKAPMOT K BbICYLWNBaHWIO. JInodounusaums.

OcmoTunyeckoe naeneHue. npeCHOBO,D,HbIe, ranotonepaHTHble N MOPCKUE NMPOKapPUOThI. YMepeHHbIe N 3KCTpemalibHble
ranogunsl. PasnuyHble cTparternm agantauumm 6aKTep|/||7| n apxe|7| K OCMOTNYECKOMY CTpecCcCy.

M'mppoctatuyeckoe aasneHuve. [Nbe3o4yCcTBMTENbHBIE N MbE30TONEPAHTHBIE OPraHn3Mbl. YMEPEHHbIE U 3KCTpeManbHbie
NMbe3oqoubl.

MonekynsipHblii kucnopod. Aapobbl 1 aHaspobbl (0bnvratHble U goakynbTaTUBHbIE). A3poTonepaHTHble aHaspobbl 1
MUKpoaspodpunbl. TokcUYeckoe AencTBUE MONEKYNISIPHOMO KCNOPOAA U ero MPOM3BOAHbIX HA NMPOKAPVOTHYIO KNETKY.
3awnTHble MEXaHN3Mbl KNETKMW.

Mokasartenb KUCNOTHOCTU cpelbl. HeTpodounbl, aumpodunbl 1 ankanogunbl. BHyTpukneTouHblii pH akcTpeManbHbIx
aumaotunos 1 ankanodunos. MexaHnambl aunno- v ankanoctabunbHoCTy.

AHTUMVKPOGHLIe BewecTBa (abuotudeckne). CneunmduyHOCTb 1 MEXaHN3M OENACTBUS.
Tema 9. YuacTme MMKpOOpPraHM3MOB B NpeBpaLLLeHUU BELLLEeCTB U 3Heprum B 6uoccpepe.

Buroxummyeckmne umknel yrnepoga v kucnopoga. Mpouecchl 6ronoruyeckoro ceasbiBaHus CO2: (ooTocuHTES,
XEMOCUHTE3, reTepoTpodHas dorkcauus. BkntoueHne B KpyroeopoT yrnepoaa MetaHa U MoHOOKucK yrnepoaa. Ponb
MUKPOOPraHW3MOB B MPeBpalleHnn CNoXHbIX 6€3a30TUCTBIX OPraHNYecKrx BelWecTs (Lenntonosa, kpaxmar, NeKkTuH,
nertuH u ap.). O6pasoBaHrie 1 pasnoxeHue rymyca, ero aHadyeHve ans nnoLopoaus noyesl. Mabsatve yrnesogopona ns
KpyroBopoTa B BUe OpraHNYeckux U HeopraHniyecknx coeamHeHuii. Kpyrosopot asota. PacnpeneneHuve asota 1 ero
coeauHeHWI Ha 3emne. dTanbl KPYroeopoTa asoTa: aszoTdukcaums (rpynnbl Ana3oTpodoB, CTPOEHME HUTPOreHasb,
MEXaHn3M gorKcaLmm MoNeKynspHOro a3oTa, crnocobbl 3alWuThl HATPOreHasbl OT KMCIOPOoAa); aMMOHUMUKaLMS
(a9p0ob6HbI 1 aHaspobHbI pacnan 6enkoB, 0eCTPYKUMS HYKIEUHOBBIX KUCNOT, XUTUHA, MOYEBUHbI U OPYruX
COeaUHEHNIA); HUTPUdOMKALMS (aBTOTPOOHAS, FreTepoTpodHas, HUTpUdMUMpyowmne 6akTeprmn, UMMOBUIM3auns a3oTa);
OEHUTPUdOMKALMNS (aCCUMUNSLUMOHHAS, ANCCUMUNSLMOHHAS, a TakXe MUKPOOPraH1aMbl, Beylue 3T NpoLecchl).
Buonorunyeckuin Lnkn cepbl 1 ee coeamHeHuii. OKMCIUTENbHbIE 1 BOCCTAHOBUTENbHbIE 3BEHbS B KPYrOBOPOTE Cepbl.
MwukpoopraH1ambl, NpUHUMaloLWMe y4acTue B aTuX npoleccax. MNpespalleHve coeanHeHnin doocdopa. HanpaeneHue
mMurpaumsi gpocdpopa B 6roccepe. MukpoopraHnambl, y4acTeylolme B KpyroBopoTe doocgpopa. buonormyeckuii umkn
xenesa. MrHepanusaums opraHu4ecKknx CoeIMHeHN, cofepXXawWmx Xeneso XeMoopraHoTPOEHbLIMU OpraHn3Mami.
OkucneHve BOCCTAHOBNIEHHbIX COEAMHEHMIA Xene3a aBToTPOMHLIMI 0BNUraTHO-aUMA0QUIbHBIMI BaKTEPUAMA 1
reTepoTPOdOHLIMM Xene3obakTepusiMu.
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Tema 10. Bzaumogencreue MUKPOOPraHU3MOB C XXUBOTHbIMU, PaCTEHUSAIMU U YENTOBEKOM.

OCHOBHbIE NMOHSATUS 3KONOMMU MUKPOOPraHn3mMoB. MecToobMTaHus 1 3KONOrMYECKME HULWN NMPOKAPWOT. YPOBHM
opraHu3auumn X1eoi Matepuu, nayvaemble akonornen. MukpobHble nonynsumn. Ponb pasnnyHbix goopm ot6opa B
hOPMMPOBAHUY MOMYNSLUOHHON CTPYKTYPbI NpokaproT. B3aumocssasb nonynaumnii. MukpobHoe coobwecTtso u
hakTopbl, ornpenensiowme ero pasentume. Nyt B3amMmoLeicTBms B MUKPOBHOM coobiecTse. MpoayueHTbl U peLyLeHTbl.
MwuKpoB6HblE 3KOCUCTEMBI, UX CTPYKTYpa M doyHKUMKU. Cykueccus B MUKPOBHOM coobuecTse. TuMbl XU3HEHHOM
cTpareruv npokapuor: r-, K- u L-ctpatern. Opyrue tTnnsl cTpaternin. Xapakrtep B3aMMOOTHOLLEHWU B MAPE NPOKapuoT.
AccoumnaTrBHbIE OTHOWEHNSA: METABMO3, MyTyannam, CUHTPOUS, CaTTENN3M, MPOTOKOONEPALIMS, KOHCOPLUN,
KomMMmeHcannam. KOHKYpeHTHbIE OTHOLWEHWS. MacCrBHBINA 1 aKTUBHBIA aHTAroHN3M. AHTMOMOTIKM 1 BaKTePUOLUHLI;
MEXaHM3M UX OencTBuS. XULHNYECTBO B MUPE NpoKapuoT. bakTepuu ak30- 1 sHOonapasnTel baktepuii. Mapasutnam
Kak obpas Xun3Hn HEKOTOPbIX NpokaproT. CounansHoe noeedeHne bakTepuii. Cnocobel Nnepeaayn MHgopMauum y
6aKkTEPUA (XMMNYECKUNIA, MEXAHNYECKMIA, ANCTAHTHBIN). Tunbl cucteM ?Quorum sensing? (?KBOPYM CEHCUHI?) y
rPammonoXuTENbHbIX Y rpamMoTpuuaTenbHbix 6akTepuit. YHnBepcanbHas cuctema ?Quorum sensing?, npy MeXBUL0BbIX
KOMMyHMKauumsx y 6aktepuii. Ponb MeXKNeTo4Hon BUAOBOM KOMMYHMKaLMMN B X1U3HW npokapuoT. Ponb cuctem QS B
perynsiuyMmn BUAOBbIX CAOXHbIX 9KONOFMYECKMX CUCTEM: NMPOKAPWOThLI ? 3ykapuoTbl. BuonneHkn ? cnocob cylwectsoBaHus
6akTepuii. MUKpob6HbI anonTo3 (MporpaMmmmpyemMast KNnetTouHas CMEpPTb) U anbTpyusm.

Tema 11. MecTo BUpyconorum B psay Knaccu4yeckmx ecteCtBeHHbIX HayK. NMpenmer nusyyeHusi BUpyconoruu.
CTtpoeHue BMpYCOB.

MecTo BMpyconorny B paay KnacCu4ecknx eCTecTBeHHbIX HayK. [peamet nsyyeHns supyconormun. CTpoeHme BUpyCOB.
MpeameT n3yyeHus supyconorun. Ero ocobble cBoicTBa, ONpenensowme NoNoXEHNE BUPYCOB HA rPaHn MeXy XMBOM
N HeXMBOIN Npupoaoin. MecTto Bupyconornv B psagy eCTeCTBEHHbIX HayK. 3Ha4yeHne BUPYCOnorum ons passutms
MELMLMHBI U MONeKynsipHol Guonoruu. ictopus passutus Bupyconoriu kak Hayku. I.M.MeaHosckuin (1892), Nédpnep u
®pouw (1898, awyp), MN.Payc (onyxonu kyp,), OnepmaH n BaHr (1908, neiikosbl kyp), ®.TyopT (1915) n &.0'Openb(1917)
6akTepuodparu. bepHet n LWnesuHrep (30-e rogbl), Makc Odenvbpiok (1938). Byapodp v Myonact (1931, kypuHble
aMBpKOHBbI), PobrHe 1 SHaepc (1950, TkaHeBble KynbTypbl. JlaypeaTbl HOBENeBCKMX NpemMuii No Bupyconorum. Ux
oTkpbITUSA. CTpoeHne BUpycoB. ApXUTeKTypa BMPYCcOB. HOMeHknaTypa TepMUHOB, ONMUCHIBAIOWUX apXUTEKTYpY. Pasmeps!.
Bupychbl nuweHHbIe cynepobonoyky 1 BUpPYChl nMetowme cynepobonouky. Tunbl CUMMETPUM BUPYCHBIX YacTul,. Bupychbl
UMetoLme KOMBMHMPOBAHHBIV TUM CUMMETPUW. Pasnnyns TMnos CUMMETPUM BUPYCOB MO CTEMEHW B3aUMOLENCTBUS
6enka ¢ HyKNnemHoBOW KMCNOTOM.

Tema 12. XuMnyeckuin coctaB BUpPYCOB.

Xummnyeckuii coctas BupycoB. benku supycos. Oblme ceolicTea 6enkosoi 060n04ky BUpYycoB. MNponcxoxaeHre 6enkos
BupycoB. CTpykTypHble (VP) n HecTpykTypHble (NS) 6enkun. CBoiicTBa BUPYCHbIX HENKOB (MONEKysipHas Macca,
cy6beJUHUYHBIA cOCTaB, CNOCOBHOCTL K caMmocBopke). CnoxHble 6enkn n ux doyHkUun. depMeHTbl BUPYCOB. Jlunuabl
BMpycoB. [poncxoxaeHne nunnaos. HyknemHosbie KMcnoTel BUupycos. MonekynsipHas macca HK. BropuyHas ctpykTtypa
HK. Tunbl HyKNEMHOBbLIX KUCNOT BUPYCOB. MNepeunyHas cTpykTypa supycHbix JHK. BropryHas cTpykTypa HyKnemHOBbIX
KUCNOT BUPYCOB. TUMbI KONMbLIEBbIX CTPYKTYP M UX cBOCTBA. MonekynsipHble Beca HyKNEeNHOBbIX KUCIOT BUPYCOB.

Tema 13. B3aumopenctesue Bupyca ¢ KneTkon. MHTerpatMBHbIN NyTb pa3Butus Bupyca. OHKOreHHble BUPYChbI.

B3aumogneiicteue Bupyca ¢ knetkoin. OCHOBHbIE aTanbl B3aMMOLENCTBMS BMpyca C kKneTkon. Ancopbuusi Bupyca Ha
KNETOYHOI noBepxHOCTU. IMpOHUKHOBEHME-pa3aesaHue Bupyca. OCHOBHbIE MEXAHM3Mbl MPOHMKHOBEHNS BMPYCOB B
kneTky. TpaHcMeMbpaHHOe NMPOHMKHOBEHUE BUPYCOB. Teopusi peLenTopHOro aHooumTo3a. Peannsauns reHeTn4ecKom
VHpopMaumn (orpaHnyeHuns, HaknaabiBaemble KNeTkon Xxo3samHa Ha Bupyc. MNpuHUmMnbl MopghoreHesa BUPNOHOB.
MopdhoreHe3a 060104€4HbIX BUPYCOB. TUMbI B3aMMOAENCTBUS BUPYCa C KNETKOW.

WHTerpatmeHbIi NyTb pa3sutus Bupyca. OHKOreHHble BUpYChl. BuporeHus n ymepeHHble Bupychl. Obas
XapakTepucTnka B3aMMOLENCTBIS C KNETKOW yMepeHHbIx goaros. [Npodhar u MexaHuam ero obpasoBaHust. JInsoreHHast
KOHBEpCKS. VIHOYKLMSA MHTErPUPOBAHHBIX B KNETOYHbIA FEHOM YMepeHHbIX dparos. TpaHcaykums. OHKOreHHble BUPYChI.
BaanmogeicTeue ¢ knetkon JHK-comepxawmx oHKOreHHblx BupycoB. Baaumonenctaume ¢ knetkon PHK-conepxatmx
OHKOFEHHbIX BUPYCOB.

Tema 14. BupycHble uHcpekumn. MexaHU3Mbl 3aLLMTbl NPOTUB BUPYCHBIX MHEKLIUIA

BupycHble nHdekuum. OcTpble BUPYCHbIE MHGDEKLMW. XpOHMYEeCcKUe BUPYCHble UHApekumn. MeoneHHble nHdekuuu,
Bbl3blBAaEMble BUpPYycaMm 1 BUPYycomnoaobHbIMU areHTamu. Buponapl, Bupyconasl, Bupodparu. MpuoHbl, oTanyme npuoHoB
OT KaHOHWYECKUX BUPYCOB.

MexaHun3mbl 3almnTbl NPOTVB BUPYCHBIX MHAPEKUMA. MexaHn3Mbl Hecneungnyeckoi 3awmThbl. MIHTepgepoH. MexaHnambl
CNeungUYecKon 3awwmnTbl. Pofb MMMyHHbIX peakLWii B MPOTUBOBMPYCHON 3awuTte. MexaHnambl, yBoasiuye BUpyChl OT
3aLMTHBIX CU OpraHn3ma.

5. MNepeueHb yue6HO-MeTOOMYECKOrO 0becneyeHns M1 CaMOCTOSAITeNIbHOWU paboTbl 06y4alLLLUXCS MO
AucUUINIMHe (MOAaYIH0)

CamocTosiTenbHas paboTta obyyatowmxcst BbIMONHSAETCS Mo 3a4aHWI0 U NpU METOANYECKOM PYKOBOLACTBE Npernonasartens,
HO 6e3 ero HeNocpencTBEHHOro y4acTus. CamocTtoaTenbHasa pabota noapas3nensieTcs Ha CaMoCTOATENbHYO PaboTy Ha
ayanTOPHbIX 3aHATUAX U HA BHEAYAUTOPHYO caMocToaTeNbHYyo paboTy. CamocTtosiTenbHas paboTta obyvatowmxcst
BKJ/IOYAET KakK MONHOCTbIO CaMOCTOATENIbHOE OCBOEHME OTLAENbHbIX TEM (Pasfenos) ANCUUMAMHBI, Tak 1 NPopaboTKy TeM
(pa3penos), ocBavMBaeMbIX BO BpEMS ayaUTOPHOI paboTbl. Bo BpeMsi camocTosiTenbHOM paboTbl 0byyatolmecs YuTaoT 1
KOHCMEKTMPYIOT y4ebHYI0, Hay4HYO U CNPaBOYHYO NUTEpaTypy, BoINONHSOT 3aaHNs, HanpaBneHHble Ha 3aKpenneHne
3HaHWn 1 0TPabOTKY YMEHWIA N HABbLIKOB, FOTOBSITCS K TEKYLLEMY U MPOMEXYTOYHOMY KOHTPONIO MO AMCLMIINHE.

Ctpaxnua 8 ns 14. [ 1]
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OpraHunzauus camMocTosTenbHol paboTbl 06y4arolWmxcst pernameHTpyeTcs HOpMaTUBHBIMA AOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTepaTypoii U 3N1eKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKNIOYAS:

MopsiLok opraHn3aumm 1 ocylecTBAEHNS 06pa3oBaTeNbHON AeSTeNbHOCTM Mo 06pasoBaTebHbIM NPOrPamMMam BhICLIETO
06pasoBaHus - nporpammam bakanaspuarta, nporpammam crieumaniTeTa, nporpammam MarmcTpatypbl (yTBepXaeH
npukasom MuHucTepctea obpasosaHus 1 Hayku Poccuiickoin depepaunm o1 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Noe14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON PaboThbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBefeHMA"

YcTtaB heaepanbHoro rocyapCTBeHHOr0 aBTOHOMHOIro 06pasoBaTenbHOro yupexaeHus "KasaHckuii (Mpreonxckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTpeHHero pacnopsnka eanepansHOro rocyAapCTBEHHOrO aBTOHOMHOrO 06pa3oBaTeNnbHOro yypexXaeHns
BbICLIEro npodpeccmoHansHoro obpasosarust "KazaHckuii (Mpusonxckuii) doeaepansHbllii yHuBepcmTeT"

JNNokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCcKoro) doeaepanbHOro yHmBepcuteTa

6. dOHA OLEeHOYHbIX CPeACcTB MO AucuUnIuHe (MOoayN0)

DOH[ OLIEHOYHbIX CPeACTB Mo AUCUUNAUHE (MOOYMI0) BKOYAET OLEHOYHbIE MaTepuanbl, HanpasneHHble Ha MPOBEPKY
OCBOEHUS KOMMETEHLIA, B TOM YMCNE 3HAHWUIA, YMEHUIA U HaBblKoB. POHA OLLEHOYHbIX CPEdCTB BK/HOYaET OLEHOUHbIe
cpencTBa TeKyLEero KOHTPONS 1 OLEHOYHbIe CPEeICTBa NPOMEXYTO4YHOM aTTecTaLUum.

B dpoHIe oLeHOYHbIX CPeaCcTB COAEPXUTCS cneayiolas UHgpopMaums:

- COOTBETCTBME KOMMETEHLMIA NNAHMPYEMBIM Pe3ynbTataM 0By4eHus Mo LUCLWMIVHE (MOLYNIO);

- KpUTEPUM OLIEHMBAHNS COPMUPOBAHHOCTY KOMMNETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKYM MO ANCUMMNIVHE (MOZYNIO);

- onucaHve nopsiaka NpUMeHeHWs U NpoLeaypbl OLEHMBAaHNS 015 KaXA0ro OLEeHOYHOro CpeacTBea;
- KPUTEPVM OLIEHMBAHNS LS KAXA0r0 OLEHOYHOro CPencTBa;

- coaepXaHue OLeHOYHbIX CPeacTB, BKioYas TpeboBaHus, NpeabsBisemMble K 4ecTBUSIM 0ByHatowmxcs,
IEMOHCTPMPYEMbIM pesynbTaTtam, 3a4aHns pasnmyHblX TUMOB.

DOHLI OLIEHOYHbIX CPEACTB MO ANCUMNINHE HaxoauTcs B [MpunoxeHun 1 k nporpamme AUCLMANAUHBI (MOLYNHO).

7. NMepeueHb nuTepartypbl, HEO6X0AMMOW A1 OCBOEHUSA OUCLUMANHBI (MOAYNSA)
OcBoeHWe ancLUMnnnHbI (MOoYNs) npeanonaraeT n3y4yeHne OCHOBHOW 1 [ONONHUTENBHON y4ebHO nuTepaTypbl.
Nutepatypa MoXeT BbiTb BOCTYMHA 0ByYaloWUMCs B OAHOM M3 ABYX BApMaHTOB (b0 B 060MX U3 HUX):

- B 3NIEKTPOHHOM BUE - YePEe3 3NEeKTPOHHbIe BUBNMOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKnto4eHHbIX KDY norosopos ¢
npasoobnanatensmu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyvaroT yuebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTenbckum 6uneTam B COOTBETCTBUU C NpaBunamu nonb3osaHus HayyHol 6ubnmoTekoi.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO M3 NtoBOI TOYKM NpY BBELEHMM 0BYYaOLLMMCS CBOErO NIOrMHA 1 Napons
OT NIMYHOTrO KabuHeTa B cucteMe "ONeKTPOHHbIA yHUBepcuTeT". Mpu MCNONb30BaHMK NeYaTHbIX M3naHUA BBNNOTEYHbI
oOHA, OoMKeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnsapa (ans obydatowmxcs no ProC 3++ - He
meHee 0,25 sk3eMnnspa) Kaxnoro u3 n3gaHnin OCHOBHOWM nuTepaTypbl U He MeHee 0,25 sk3eMnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obydyarowerocs n3 ymcna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO AUCLMMINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nuTepaTypbl, HEOBXOAUMO AN OCBOEHWUS AMCUMNAMHBI (MOaYNS),
HaxoauTcs B MpunoxeHun 2 k paboyeit nporpaMme aucumnnvHbl. OH NOANEXMT OBHOBAEHMWIO NMPU N3MEHEHNM YCNOBUIA
norosopoB KOY ¢ npasoobnanatensiMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWN KOMMNEKTOBAHUS (OOHA0B HayuHow
6rbnnotekn KPY.

8. NepeyeHb pecypcoB UHGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX ONA
OCBOEHUS OUCLUMNMNHBI (MOOYNs)

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

On-line lectures in microbiology and immunology - http://www.microbiologybook.org/book/video.htm
Todar's Online Textbook of Bacteriology - http://www.textbookofbacteriology.net/

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

Basa naHHbix US National Library of Medicine National Institutes of Health - http://www.ncbi.nlm.nih.gov/
MaH-AMeprikaHckoe 06WecTBO KMHNYECKUX BMPYCONOroB - http://www.virology.org
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9. MeTtoauyeckue ykasaHus ons 06y4aloLLLMXCsl N0 OCBOEHUIO AUCLUMAUHBI (MOAYNs)
Bup pabot MeTtoaunyeckue peKomeHaauum

nekumu Nekums SBNSIeTCS 0OOHUM U3 OCHOBHbIX BUAOB ayaMTOpHOM paboTbl obyyatowerocs. B xone nekuuii
npenonasaTtenb U3naraeT OCHOBHblE, HaMbonee CNOXHbIE MOHSATUS 1 TEMbI, & TakXXe CBSI3aHHbIE C HEW
TeopeTuyeckume 1 npaktTuyeckme npobnemol.Mepen Havanom kypca oby4aemomy cnenyet
03HakoMuTCs ¢ paboyel nporpamMMmoii u nnaHom nekumin. Obyyaemblil B Xo4e NeKLMOHHOrO Kypca
LOMXeH MOMHUTb, YTO Kaxaasi U3 3TUX NeKLMiA NpeacTaBnsieT KOMMNEKC TEOPETUYECKMX MaTePUaros,
BK/IIOYAOWMX KPATKOEe OnmncaHne npobnemMaTnky Kypca 1 He SIBNSIETCS NCYEPnbIBAIOWMM ONUCAHNEM
colepxaHus oucumnnuHbl. Obyyaemble KpaTko KOHCMEKTUPYIOT NEKLMN U NCTIONb3YIOT 3TK
KOHCMEeKTbl Anst fanbHeniwei 6onee paclMpeHHON CaMoCTOSATENbHOM paboTbl C PEKOMEHOYEMOIA
nMTepaTypoli 1 APYrMU UCTOYHMKAMI UHADOPMALIMM.

Mocne kaxnoi nekumm obyyatowemycs cnefyeT BHUMATENbHO NpoYnTaTh 1 pa3obpaTb KOHCNEKT, Npu
3TOM:

- MOHATb 1 3aNOMHUTL BCE HOBbIE ONPELENEHUS.

- MoHATb Bce Bronornyeckne onpeaeneHuns 1 nexailime B MX OCHoBe 6UONOrnyeckue siBNeHus;
BOCMPOU3BECTY BCE BbIKNAAKM CAMOCTOSITENbHO, HE MSAS B KOHCMEKT.

- BoinonHuTb Mnu goaenatb BblkNaaku, KOTOpble NeKTop Npefnvcan caenarb CaMoCcTOSTENbHO (ecnin
TakoBble UMEIOTCS).

- Ecnu nekTtop npeanucan pa3obpatb YacTb Matepuna 6onee nogpobHO CaMOCTOATENBHO MO
LOCTYMHbBIM MUCbMEHHBIM UM 9NEKTPOHHBIM UCTOYHMKAM, TO HEO6XOAMMO CBOEBPEMEHHO 3TO
chenartb.

- Mpw BO3HNKHOBEHUW KaKnX-NMbBo TPyLHOCTEN C MOHUMAHWEM MaTepuia PEKOMEHOYETCS MONPOCUTb
MOMOLLM Y CBOUX COKYPCHUKOB. TakXe MOXHO 06paTUTbCs 32 MOMOLLbIO K NeKTOpY. [1ns 3TOro MOXHO
NIMYHO NOLOWTM K NpenonasaTtento, MMbo HanucaTb eMy 3NeKTPOHHOE MUCbMO, CCPOPMYNPOBAB B HEM
BO3HMKatOLWWeE BONPOChl. K MMCbMy MOXHO NPUKPEnuTb Kakme-nnmbo aneKTpoHHbIE MaTepuanl,
CBSI3aHHblE C BO3HVKIUMMI BOMPOCaMU, Hanpumep, 0TCKaHMPOBaHHbIE UK cAPOTOrpacnpoBaHHbIE
NINCTOYKM C PYKOMUCHLIMA KOMMEHTapPUAMI, MOMETKaMM, BbiKnaakamuy v T.M.

npaktuyeckme | MNpakTniyeckne 3aHATUS Kak 1 NEKLMOHHbIE SBASIOTCA OCHOBHbLIM BULOM ayoUTOPHOM

3aHATNA paboTbl 06y4aemoro. Lienb npakTnyeckux 3aHATUIA - NOMOYb 00yyaroWUMcs 3aKpenuTb 1 yrnybuts
3HaHUS TeopeTuyeckoro Matepmana. NMoMmnmMo 3akpenneHms 3y4eHHoro Matepmana, obyyaemole
pPa3BMBAIOT YMEHUS U HABbLIKM B paboTbl ¢ Matepranam, NpeacTaBneHHbIMUA B UCTOYHMKAX.

nabopatopHble| JTabopaTopHble paboTbl BbIMOMHSAOTCS COrnacHo rpadouka y4ebHoro npoLecca 1 caMmoCcToSITENbHOM
pa60Tb| pa6OTb| CTyOEeHTOB No oncunnnmHe. ,El,oner COﬁ}'II’O,EI,aTbCFI npuHUKN nHOonBmnaoyanbHOro BblMONHEHUA

pabor.

Kax bl cTyneHT BeaeT pabouyyto TeTpaib, 0pOpMIEHNE KOTOPOW AOMXHO 0TBEYaTh TPeboBaHMsM,

OCHOBHble U3 KOTOPLIX cremytowme:

- Ha TUTYNbHOM NNCTE yKa3blBAKOT NpegMeT, KypcC, rpynny, nogrpynny, CpaMI/IJ'II/II'O, M4, OT4eCTBO

CTYAEHTA; Kaxayto paboTy HyMepytoT B COOTBETCTBUM C METOAMNYECKMY yKa3aHMsIMU, yKasblBatoT

[aty BbINONHeHWs paboThl;

- NMONTHOCTbIO 3anncbliBalOT Ha3BaHNEe paGOTbI, uenb 1 npuHUMn MetTona, KpaTtko XapakTtepusytoT Xon

aKCcnepunMeHTa n 00beKT nccnenoBaHms,

- Npu HeobX0OUMOCTM NPUBOAST PUCYHOK YCTAHOBKM; PE3YNbTaThl OMNbITOB (OMKCUPYIOT B BULE

PUCYHKOB C oba3aTenbHbIMU noanncsaMm K HAM, a Takxe Ta6J'II/ILLbI NN ONMCbIBAKOT CNTOBECHO,

- B KOHUEe Kaxaoli paboTbl fenatT BbIBOA UK 3ak/oueHue, KoTopble 0bcyXaaTcs npu noaBeaeHUn

NTOroB 3aHATUA.

Bce nepBuyHble 3anvcu HeobxoouMo fenatb B TeTpanm no Xomy akcnepumeHTa. [ns nposepku

akaLeMnyeckol akTUBHOCTM 1 KadecTBa paboThbl cTyaeHTa paboyyto TeTpanb Neprmoandecku

npoBepsieT NpenojaeaTensb.

K nabopaTopHbIM paboTam CTyAeHT A0MNycKaeTcs TONMbKO Mocne MHCTPYKTaxa no TexXHWKe

6e3onacHocTy. MNonoxeHns TexHUKM 6e30MNACHOCTU M3NOXEHBI B MHCTPYKLMSX, KOTOPbIE OOMXKHbI

Haxo4WTbCS Ha BUAHOM MecTe B nabopartopum.

camocTosl- | B xone camocTtosTenbHol paboTel 06yyatolwmecs NpoBoaAT NpopaboTky TEOPeTUYEecKx MaTepranos

TenbHasl MONYYEHHbIX HA ayAUTOPHbIX 3aHATUSX. CTyOEHTaM PEKOMEHLYEeTCS NOCNe 3aBepWeHnNs 3aHATAN B

paboTa 3TOT X€ [eHb NPoCMaTpuBaTh U aHaNM3MPOBATb TEKCT NEKLUIA U 3arMUCK C MPAKTUHECKUX 3aHSATU.
HekoTopble TeMbI, @ TaKXXe HESICHbIe BOMPOCH TPEOYIOT AOMONHUTENBHOMO CAMOCTOSTENBHOMO
TBOPYECKOro noucka. B HEKOTOpPbIX CyYasix HesICHbIe BOMPOCHI CreayeT (oUKCMpPOoBaTh, YTOObI
MONy4MTb KOHCY/NbTauuio y npenogasatens. MNpu noarotoske K cnemytoweli nekumum noBTopsiTb
NpeLblayLlyto C yH4ETOM 3HAHWIA 1 HABLIKOB, MOMYYEHHbIX B XO€ NPaKTUYEeCKuX 3aHaTuii. Cnenyet
PErynsipHO NMOBTOPSATb OCHOBHbIE MOHSATWS U TEPMUHbI MO 3a4aHHON TeMe 4Jisl SPAEKTUBHOM
MOLrOTOBKM K 3K3aMEHY.

3AEKTPOHHELBH
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Bup pabot MeTtoaunyeckue pekomeHaauum

aK3aMeH Ok3aMeH npefncTasnsieT coboit NPoBEPKY NMOMyHYeHHbIX B X0e Kypca 3HaHuiA. Moarotoska
obyyatolerocs K aK3aMeHy BK/IO4YaET CaMOCTOSITENbHYIO paboTy B TeYEeHUe ceMecTpa v
HEenoCcpeACTBEHHYIO NMOATOTOBKY B AHU NPeAlecTByowme ak3ameHy. Moarotoeky LenecoobpasHo
HayaTb C NiaHMpoBaHus 1 nogbopa nutepatypbl. [pexae Bcero cneayet BHUMATENbHO U3Y4YNTb
nporpammy AVCLMMIUHBI 1 NPEACTaBNeHHbIe B Hel NpMMepHble Bornpockl. CnenyeT BblAenuTb
Hanbonee HEMOHSTLIE U HAVMEHEEe 3HaKOMbIE MYHKThI U YAENUTb UM 0coB60€e BHUMaHME.

Mpv NoaroToBke K ak3ameHy Heo6X04MMO OCYILECTBMTb NMOBTOPEHME BCEro Matepmana no kypcy. Ha
3Ty paboTy HeobxoAUMO BbIAENNTL HaMbonbLWYo YacTb BpeMeHUu. Crnefytowei cTaaneii sBnseTcs
CaMOKOHTPOJIb 3HaHWSI U3Y4YEHHOr0 MaTeprana, KoTopblii 3ak/4YaeTcsl B YCTHOM OCBELWEHUN pasHbIX
yacTein MmaTepuana nporpammbl. [1ns yCBOEHWS MHGOpMaLmmn NoMMMO BepbanibHOro MexaHuama
LienecoobpasHo 3aeiiCTBOBATL Y MOTOPHbIE PECYPCHI NaMsiTh, Koraa obyyarowmnecst B MMCbMEHHOM
BUZE Mo NaMsiTV NbiTatoTCS BOCNPOW3BECTU OCHOBHbIE KOHLIENUMM Kypca B rpaduyeckom suie. B
X0[le 9K3aMeHa onpenensieTcsl ypoBeHb YCBOEHMS OCHOBHOM 1 LOMONHUTENBHO NUTEpaTypsl,
PEeKOMEHA0BAHHOM NporpaMMoin avcumniuHel. O6yyalolwnincst AoNXeH 0EMOHCTPMPOBATE NOHUMaHWe
B3aMMOCBSI31 OCHOBHbIX MOHSATWA AMCLUMNMHBI, NPOLEMOHCTPUPOBATL CMIOCOBHOCTU K aHanmay npu
MCMonb30BaHNM y4ebHbIX MaTepuanos.

10. NMepeuyeHb MHCGPOPMALLMOHHBIX TEXHOJOIMM, UCMOJb3YeMbIX NMPU OCYLLECTBIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniauHe (Moayno), BKJaouYas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMNOMUIA, CMONb3YEMbIX MPU OCYLLECTBAEHUN 06pa30BaTENBHOrO NpoLecca no
LUCUMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPaBOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyei nporpaMMe OUCLMMNNHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYECcKon 6a3bl, He0OX0AMMOW AN OCyLUEeCTBNeHus o6pa3oBaTefibHOro
npouecca no aucuunnuHe (Moayno)

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

MoMelleHnst 0N1s CaMOCTOSITeNbHOM PaboThl 0OYYaIOLWMNXCS, YKOMMIEKTOBAHHbIE CreLmnannanpoBaHHoi Mebernbio (CToMbI 1
CTYNbs) 1 OCHAlllEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BO3MOXHOCTbIO MOAK/MOUYEHMUS K ceTh "VIHTepHeT" 1 obecriedeHnem
AOCTyNa B 3NeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBatenbHyto cpely KDY,

YyebHble ayamMTopun 0Nis KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIEKTOBaHHbIE CNELMAnM3npPoBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KomnbloTep 1 NpuHTEp 4N pacrneyatku pa3aaToyHbIx MaTepranos.
MynbTMeguiiHas ayoutopus.

KomnbtoTepHbIii knacc.

CneumanusmpoBaHHas nabopartopus.

12. CpencrtBa apanTtauuMm npenogaBaHUs AUCLUN/IMHBI K NOTPe6HOCTAM 00y4YaloLLuxcsi MHBanWAa0B U AL, C
orpaHU4YeHHbIMU BO3MOXHOCTSIMUA 34,0POBbSI

Mpw HeobxoOMMOCTK B 06pa3oBaTeNibHOM NPOLEcce NPUMEHSIOTCS creaytolwme MeToabl 1 TexXHonorum, obneryaroume
BOCMpUSTE NHpopMaLMK 0By4YaloWMMNCs MHBANIMAAMY U NLAMW C OrPaHNYEHHBbIMU BO3MOXHOCTSIMI 3[00PO0BbS:

- cO3[aHve TEKCTOBOW BepcUM Nto6Oro 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 CTPYKTYPbI,
npenycMoTpeTb BO3MOXHOCTb MaCLUTaélllpOBaHl/lﬂ TekctTa un |/|306pa>|<eH|/||7| 6e3 noTepun KayecTea, NpenycMoTpeTb
OOCTYNHOCTb ynpaBneHnda KOHTEHTOM C KnaBnatypbl;

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

- MPUMEHEHNEe NPorpaMMHbIX CPencTB, obecrneynBatoWwmx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHUIA, C(DOPMUPYEMbIX
OVNCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILMOHHBIX
TEXHONOIIA;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOIMA 4N Nepeaayn MHGOopMaLIMm, OpraHn3aLmm pasnuyHblx
hOPM NHTEPAKTUBHOW KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenofasaTteneM, B TOM Yucne BebrHapoB, KOTOpPble MOTYT
6bITb NCNONb30BaHbI ANS NPOBELEHNS BUPTYaNbHbIX NEKLUA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
OUCTAHUMOHHOIO 06y4eHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C AOKNALAMU U 3aLNTbI BbINOAHEHHBIX paboT,
NMpoBeAeHNS TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

KETPOHHBH
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- NpuMeHeHne oNCTaHUMOHHbIX o6paaoBaTeanb|x TEXHONOrnin ang opraHnsaumm oopM TEKYLLEro 1 NPOMEXYTOYHOro
KOHTPONA;

- YBENNYEHME NPOLOMXKNTENIbHOCTU caa4m oby4atolwmMcst UHBANULOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMI
30p0Bbs DOPM NMPOMEXYTOYHON aTTeCTALMMN MO OTHOLWEHMIO K YCTaHOBNEHHOW MPOAONXUTENBHOCTY UX CHAYN:

- NPOAOIXXUTENIbHOCTU CcOoa4n 3a4€Ta UM sK3aMeHa, nposoaonMoro B NUCbMEHHON oopme, - He 6onee 4eM Ha 90 MUHYT;

- NMPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K oTBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6oree 4yeM Ha 20 MUHYT;

- NPOOOIXUTENNIbHOCTU BbICTYNNEHUA 06y'-|a|ou4eroc9| npu 3awunTte KprOBOI7I p8.60TbI - He bonee yem Ha 15 MUHYT.

Mporpamma cocTtasneHa B cooTBeTcTBUM ¢ TpeboBaHuaMu GIrOC BO 1 yyebHbIM nnaHom no HanpasneHuto 06.03.01
"Brionorng" n npogouno NoaroToBKM "He NpesyCMOTPEHO".
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MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 06.03.01 - Buonorus

Mpodounb NOArOTOBKMW: HE NPEAYCMOTPEHO

KBanngpukaumst BeinyckHUKa: bakanasp

dopma oby4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

Non Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2018

OcHoBHas nuTeparypa:

Mukpobuonorus. YacTb 1. MNpokaproTtudeckas knetka [SnekTpoHHbI pecypc] : y4ebHoe nocobue / H.I. KypaHosa, M.A.
Kynartagse. - M. : lMpometeit, 2013. - hitp://www.studmedlib.ru/book/ISBN9785704224594 .html

Mukpoburonorus. YacTb 2. Metabonnam npokapuroT [OnekTpoHHbIn pecypc] / KypaHosa H.I™. - M. : MpomeTeid, 2017. -
http://www.studmedlib.ru/book/ISBN9785906879110.html

Mukpobronorus n ummyHonorms. MpakTnkym [OnekTpoHHbIN pecypc] : y4eb. nocobue / P. T. MaHHanoga - M. :
FS0OTAP-Menua, 20183. - http://www.studmedlib.ru/book/ISBN9785970427507.html

MeauumHckas MUKpobuonorusl, BUpyconorns u nmmyHonorusi. Tom 1. [9nekTpoHHebIii pecypc] / Mon pea. B.B. 3eepesa,
M.H. BoityeHko - M. : TOOTAP-Meaua, 2014. - http://www.studmedlib.ru/book/ISBN9785970429143.html

MeanumHckas MMKpobronorus, BUPYCOnorns n uMMyHonorus. B 2 1. Tom 2. [9nekTpoHHbI pecypc] : y4ebHuk / Mon pen.
B.B. 3Bepesa, M.H. Boituerko - M. : TOOTAP-Megua, 2014. - http://www.studmedlib.ru/book/ISBN9785970429150.html

Mukpoburonorus : ydebHoe nocobue / P.I". FocmaHos, A.K. ManuynnnH, A.X. Bonkos, A.U. N6parumoBa. ? 2-e nsna., crep.
? CankT-lMeTepbypr : NlaHb, 2017. ? 496 c. ? ISBN 978-5-8114-1180-1. ? TekCT : 9N€KTPOHHBIA //
OnekTpoHHO-6nbnmoTeyHas cuctema 'Janp' : [caiT]. ? URL: https://e.lanbook.com/book/91076

JononHutenbHasa nuteparypa:

lyces, M.B. Mukpobuonorus : Yueb. ans ctyneHToB By30B, obydatowmxcs no HanpasneHuto 51600 'Buonorus' n 6uon.
cneumanbHocTtsam / M.B. I'yces, J1.A. MuHeeBsa .? 4-e nsga., ctep. M. : Akagemuns, 2003 . - 461 c.

Mukpobronoruns ¢ ocHoBamm BOTEXHONOTMK (TEOPUS 1 NpaKTUKa) [DNeKTPoHHbIA pecypc]: y4eb. nocobue / LlyBaesa
I".IN., Ceunpwnposa 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 npupose 1 akobnoTexHonornm [SnekTpoHHbIn pecypc] / A.H. HoxesHukosa, KO.B. Jluttn, E.A.
Boukoea, .M. 3y6os, M.I". 3yboB; noa obuw,. pen. A.H. HoxesHrkoBoli - M. : Jloroc, 2017. -
http://www.studentlibrary.ru/book/ISBN9785986992419.html

OcHoBbl MKpobronornm [SnekTpoHHbI pecypc]: yuebHoe nocobue / Llapes tO.B. - MiBaHOBO : VBaH. roc. XmM.-TexHon.
yH-T., 2016. - http://www.studentlibrary.ru/book/ghtu_005.html

Mukpobronorus, BUpYCONorns U UMMyHONOTS: PyKOBOLACTBO K 1aB0OpaTOPHLIM 3aHATMSIM [DNEKTPOHHBIN pecypc] : y4eb.
nocobue / nop pen. B.b. Cboiivakosa, M.M. Kapanaua. - M. : FTOOTAP-Megna, 2015. -
http://www.studentlibrary.ru/book/ISBN9785970435755.html

Mukpobronorus n UMMyHoNOrust [neKTpoHHbIN pecypc]: yuebHuk / Moa pen. A. A. Bopobbesa. - 2-e 13a., nepepab. u
non. - M. : MeanuuHa, 2005. - (Yueb. nut. Ing cTyAeHTOB MeLMUMHCKUX BY30B). -
http://www.studentlibrary.ru/book/ISBN5225042716.html
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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: 2018

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-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 XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamMYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
NapatenbcTBa "MaHb" , LOoCTyn K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUi A C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.

YyebHo-MeToanyeckas nutepatypa ans GaHHOW ONCUMMNINHBI UIMEETCS B HANNYMK B 3N1EKTPOHHO-6MONNOTEYHO cucTeMe
"KoHcynbTaHT cTyaeHTa", 4OCTYN K KOTOPOW npenoctasneH obyvatowmmes. MHoronpodounbHbIi 06pasoBaTtenbHblii
pecypc "KoHCynbTaHT CTyneHTa" SBNSeTCS 3NeKTPoHHON BrubnunoTtedHoin cuctemoit (36C), npepoctasnsatowel 4ocTyn
yepes ceTb VIHTepHeT K y4ebHoi nnutepaType 1 OONOAHWUTENbHBIM MaTepunanam, NpuobpPeTeHHbIM Ha OCHOBaHWUW NPSIMbIX
[oroBopoB ¢ npaeoobnanatensmu. NMonHOCTbIO COOTBETCTBYET TPeboBaHUSM doeaepasnbHbIX FOCyAapCTBEHHbIX
obpasoBaTtenbHblX CTaHAAPTOB BbicWwero 06pa3oBaHuUst K KOMNNEKTOBaHMIO BMBNNOTEK, B TOM YACNE SNEKTPOHHBIX, B
YyacTn oopMnpoBaHns POHO0B OCHOBHOM 1 AOMONHUTENBHOW NUTEPATypbl.
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