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Mporpamma omcumnnmHel "Mukpobuonorus”; 06.03.01 "Bruonorus".

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

CrtpaHnua 2 n3 11.




Mporpamma omcumnnmHel "Mukpobuonorus”; 06.03.01 "Bruonorus".

Mporpammy oucumnnuHel paspaboTan(a)(m) ooueHT, K.H. (noueHT) AdoHnHa E.A. (Kadgenpa 6uonorum n xmmun,
®dakynbTeT MateMaTukm 1 eCTecTBeHHbIX Hayk), EAAfonina@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

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

LWndop PaclumndppoBka
KOMMeTeHLUn npuobpeTtaeMoi KOMNETEeHLUN
OoK-7 CNoCOBHOCTb K caMoopraHunsaunm u camoobpasoBaHuto
Orik-2 CnocobHOCTb NCMNOMIb30BaTb 3KONOrMYECKYH0 FPaMOTHOCTL U 6a30Bble 3HAHMS B

06nacTy PU3MKN, XMIKM, HAYK 0 3eMne 1 BUONOrNK B XXN3HEHHBIX CUTYaLNSX;
NPOrHO3MPOBATL NOCNEACTBMS CBOE NPOPECCOHaNbHON OesTeNbHOCTU, HECTH
OTBETCTBEHHOCTb 32 CBOV PeLIeHMs!

OriK-3 CnocobHOCTb NoHMMaTh 6a30Bble NPeACcTaBNeHNs O pa3Hoobpasnm BUonorniecknx
06BeKTOB, 3Ha4YeHMe BruopasHoobpasns ons ycTonumBocTy Bruocdepsl,
CNocoBHOCTb MCMONb30BaTh METOAbLI HADNOAEHNS, ONUCAHWS, NOEHTUMKALUN,
Knaccudpmkaumm, KynbTMBNPOBaHUS BMONOrNYECKMX 06EKTOB

CK-1 3HaeT OCHOBHbIE [OCTUXEHWS COBPEMEHHOI BUONOrMN M MOHUMAET NEPCMNEKTUBLI ee
pasBuTKS

Obyqarowmincsi, OCBOVBWNIA AUCLANAUHY (MOSY/b):
JonxeH 3HaTb:

- TeopeTndyeckne OCHOBbI obuwel MI/IKpO6I/IO}'IOFI/II/1 n Bnpyconoruu;

- OCHOBHble cucTteMaTmnyeckume rpynnbl MUKPOOPraHn3MoB, X MOpQ)OﬂOFI/I'-IeCKVIe, ovonornyeckue u sKonormdyeckme
0COBEHHOCTH, MPOUCXOXIEHME, XO3ACTBEHHOE 3HAaYeHNe, TEOPETUYECKE OCHOBbLI 3HAYUMOCTUN 1 COXPaHEHMS!
6uopasHoobpasus;

- METOL0MOMNI0 CUCTEMATMKN, NMPUHLMMNBI COBPEMEHHOW Knaccugmkaumm MUKpoopraHn3MoB U BUPYCOB;
- MPUHLMMBI OPraHn3aunmn, CTPOeHNe, CBOVWCTBA, OCHOBHbIE METAb0oNIMYeCcKmne NpoLecchl MpoKapuoT.

JonxeH ymeTb:

- OTANYATb Pa3NnYHble FPyMmnbl MUKPOOPraHN3MOoB, MOTUBMPOBATL M 0O0CHOBbLIBATb HEOOXOAMMOCTb COXPaHEeHNs!
6ropa3Ho0bpasns, xapakTepn3oBaTb TAKCOHbI PA3NNYHOro paHra;

- Habnopatb, ONUCbIBaTb, ONPEnensTb BUPYChl, bakTepun, rpubbi;
- MCCrefoBaTb PasfMyHbIE rPYNMbl MUKPOOPraHU3MOB, 06 BSCHSATL NpoLiecchl x MeTabonmama

JHonxeH Bnagetb:

- METOLaMV TaKCOHOMUYECKIMX NCCNeA0oBaHU 1 KamepanbHoi 06paboTky NepBUYHOro Matepunana;

- METOLaMV ONpPeneneHus Bupycos, baktepuii, rpnbos;

- MEeToLamu KylbTUBMPOBAHUS MAKPOOPraHN3MOB PasinyHbiX TAKCOHOMUYECKUX Fpyn;

- MeTonamy paboTbl C MUKPOCKONUYECKMMU 0O bEKTAMY (B TOM YUCE KYNIbTUBMPOBAHUE 1 MUKPOCKOMUPOBAHME U
INPHEPEHLIMPOBAHME PA3NMYHBIX MUKPOBUONOrMYeckmx 06 EKTOB).

JonxeH OEMOHCTpupoBaTtb CNocoBHOCTb Y FOTOBHOCTb:!

- B 3HaHWM OCHOBHbIX OOCTUXEHNIN COBPEMEHHON MI/IKpOéVIO)'IOI'I/IVI N MOHNMAHNN NepcneKkTnB ee pas3BnTuA

- CNONb30BaTb 3KOJIOrN4eCKyto rpaMOTHOCTb U 6a30Bble 3HaHUS B 0bnactu MI/IKpO6I/IOJ'IOFI/1I/I B XN3HEHHbIX CUTYyalnsXx;
NpOorHo3npoeaTb NnocnencTens csoel HpOC*)eCCMOHaﬂbHOIZ 0eAaTenibHOCTN, HECTU OTBETCTBEHHOCTb 3a CBOWU pelleHns

- NoHUMaTb 6a30Bble MPeacTaBneHns 0 pasHoobpasnm Gruonormyecknx 06bEKTOB, 3Ha4YEHNe GuopasHoobpasns ons
ycTonumBocTy Brocgepsl

- UCcnonb3oBaTb MeTodbl HabnaeHUs!, oNUcaHus, naeHTUdMKaUnmM, Knaccmukaumm, KynbTMBMPOBaHUS
MUKpoburonornyeckmx o6beKToB

- K caMoopraHunsaumm n caMoo6pasoBaHmo

2. Mecto gucuunnuHel (Moayns) B ctpyktype OMOM BO

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Mporpamma omcumnnmHel "Mukpobuonorus”; 06.03.01 "Bruonorus".

HaHnas gucuunnuHa (Moaynb) BkAoYeHa B pasgen "bB1.6.4 OucumnnnHbl (Mogynn)" OCHOBHOM NpodbecCcuoHanbHom
obpasoBatenbHoii nporpammel 06.03.01 "Bronorus (O6was 6uonorus)" n oTHocuTCs K 6a30B0oN
(obwenpodreccroHanbHoi) YacTu.

OcBaunBaetcs Ha 3 kypce B 5 cemecTpe.

3. O6beM AUCUMNMJINHDI (MO,IJ,ynSl) B 3a4eTHbIX eanHMLUax C yKkasaHueM Konimyectea 4acoB, BblOe/iIeHHbIX Ha
KOHTaKTHYI0 paboTy obyuyatoLmxcs ¢ npenogasarenem (Mo Buaam yuebHbiXx 3aHATUIN) U HA CAMOCTOSITENIbHYIO
paboty obyuaromxcs

O6was TpynoeMKOCTb ANCLIMIMNHBI COCTaBnseT 3 3a4eTHbIX(ble) eauHmML(bl) Ha 108 yaca(os).

KoHTakTHas paboTa - 54 4aca(oB), B TOM Yucie nekuun - 22 yaca(oB), NpakTnyeckne 3aHsaTus - 0 yaca(os),
nabopatopHbie paboTbl - 30 yaca(oB), KOHTPO/b CAMOCTOSTENbHOM paboThl - 2 Yaca(os).

CamocTtosiTenbHas pabota - 54 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 0 yaca(os).
®dopma NPOMEXYTOYHOrO KOHTPONS ANCLUUMNIWHLIL: 3a4eT B 5 cemecTpe.

4. CopepXaHue OUCLMMINHDBI (MOAYNs), CTPYKTYPUPOBaHHOE MO TeMaM (pa3genam) ¢ ykasaHMeM OTBeA,EeHHOro Ha
HUX KONMYECTBa aKaf,eMUYeCKMX YacoB U BUAOB YYEOHbIX 3aHATUN

4.1 CTpyKTypa 1 TemMaTu4yeckuii niaH KOHTaKTHOM U CaMOCTOSITe/IbHOW PaboThbl N0 AUCLUNAUHE (MOBYNIO)

Buabl n yachbl
KOHTaKTHOW paboThbl,
Paspenbl aucumnnuHb / NX TPYAOEMKOCTb CamocrosiTenbHas
N moayns Cemectp (B yacax) pa6ota
MpakTnyeckumellabopaTtopHbie)
flekumm 3aHATUA pa6oTbl
Tema 1. MecTo MUKpOOpraHvu3mos B
1.|mMunpe xusoro. Nctopus 5 2 0 4 8
MUKpobuonorum
Tewma 2. Mopdoonorus u untonorms
2. MUKPOOpPraHn3mos 5 4 0 4 8
Tema 3. ®uanonorus
3. MUKPOOPraHn3mos 5 4 0 4 8
Tema 4. HacnenctseHHOCTb 1
4. N3MEH4YMBOCTb MUKPOOPraHN3MOB 5 2 0 2 4
Tema 5. MNpakTuyeckoe
5. NCMNoNb30BaHNe MUKPOOPTraHN3MOB. 5 2 0 4 6
Tema 6. Ponb MMKpoopraHna3mMos B
6. KpyrosopoTe BelecTs 5 4 0 4 8
7.[Tema 7. Indpekumsa n ummyHuteT 5 2 0 2 4
Tema 8. lNpenmeT nsyyeHus
8.|supyconorun. CTpoeHue n 5 2 0 6 8
XUMNYECKUIA COCTaB BUPYCOB.
NToro 22 0 30 54

4.2 CopepxaHue aucUUMNIUHLI (MOBYNSA)
Tema 1. MecTO MUKPOOpPraHM3MoB B MMpe XuBoro. Mctopusi Mukpobuonorum

MpeameT Mukpobuonoruu. Obwas Mrukpobronorus - Hayka, sydatouas MopgpoNoru, LMTONOru, BUOXMMULD,
FEHETVKY, SKONOMMI0 U CUCTEMATUKY MUKPOOPraHU3MoB (BakTepuii, apxel, MUKPOCKOMUYECKMX rprboB, MPOCTENLWMX,
BOOOPOCHEN, BUPYCOB).

YyacTime MUKPOOpPraHM3MoB B MHEpanu3aLnm opraHnyeckux BewecTs, perynsiuum ra3oBoro coctaBa atMocdepb!, B
04MCTKE OKpYXatower cpeabl OT TOKCUMYHBIX BEILECTB, B NoAAepXXaHUU NI040POoANs NMOYBkI, B 06pa3oBaHnm NoneaHbIx
MCKOMAeMbIX, B MOMYYEHUM KOPMOBbIX U NULLEBBLIX MPOAYKTOB, TOMINBA, XUMUYECKUX PEAKTUBOB M EKapPCTBEHHbIX
npenaparos.

NcTopuyeckuin odepk. OTkpbiTe MukpoMupa A. BaH JleseHrykom. Pabotel J1. Mactepa, P. Koxa, U.W. Me4Hwnkosa, H.®.
Mamanes, C.H. BuHorpagnckoro, M. BeriepnHka, A. ®nemunra, N. Spnuxa n ap. OtkpbiTre supycos [.U. BaHOBCKMM.
Pa3zenTre Bruoxummnueckoro HanpasneHus B mukpobuonorum A. Knioisepom, K. BaH Hunem. PaboTbl 0Te4eCcTBEHHbIX
mukpobuonoros: H.B. UuknnHckoit, H.A. KpacunbHukosa, E.J1. WanowHrkosa, 3.E. EpMonbeBoii u op.

PasBnTre Mukpobuonorum B XX ctonetun. BoloeneHne caMocTosiTeNnbHbIX AUCLUMNWH: 0bwei Mukpobronoruu,
MeOULUNHCKON, BETEPUHAPHOM, CEeNIbCKOXO3ANCTBEHHON, TEXHNYECKOM, KOCMUYECKOWN, reHETUKN U reHHOMN NHXEeHepun
MMKPOOPraHN3MOB, BUPYCONOrW, MONEKYNSIPHO B1onormm, 6UoTexHoONornu.

CrpaHnua 4 n3 11.
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nepCﬂeKTVIBbI pas3BnTnA MI/IKpO6I/IOJ'IOFI/IVI B XXI ctonetuun. PelneHune rnobanbHbix r|po6neM no ctabunusaumm
6aKTep|/|9|MI/I rasoBoro cocraea atMocdoepsbl 3emnu, oxpaHa okpyxaroulen cpefbl, HenocpeancTBEHHOE y4YacTue B
peweHnn NpoaooBONbCTBEHHbIX, MEANLNHCKUX N 3HEPreTn4eCckmnx npo6neM yenose4decTsa.

Tema 2. Mopdponorus n LUTONOrNA MUKPOOPraHU3MOB

MeToAbl Knaccnu4eckonm MVIKpO6VIO)'IOI'VII/II MUKpOCKOonunsa, MeTodbl cTepunndaunm, Metonbl NoONy4eHNA YACTbIX KynbTyp 1
KynbTBMPOBaHNE MUKPOOPraHM3MoOB Ha NUTaTeNbHbIX cpenax, MeToabl XpaHeHnsa MMKPOOpPraHnN3mMosB.

CXx0[LCTBO 1 pasnnyne B oOpraHm3aLmm KneTok aykapuoT 1 npokaproT. OcoBeHHOCTY opraHmM3aumm MMKpPOCKOMNMYEeCKnX
rpnboBs, BOAOPOCENR, MPOCTEAWMX.

Mopdpbonorusi, ynbTpacTpykTypa, MakpoMONeKynsipHas opraHm3auns KneTok npokapwot. Mopdhonornyeckoe
pasHoobpasve. OOHOKNETOYHbIE 1 MHOTOKNIETOYHBIE (HUTHATbIE, MULIENNanbHble) oopMbl. CTPYKTYPHBIE pa3nunymns
rPamMmnonoXuTeENbHbIX 1 rpamMoTpuuaTenbHblx 6akTepuin n apxeir. O6pasosaHue L-gpopm, ccheponoos, MPOTONIAcToB.

MoBepXHOCTHbIe CTPYKTYpbl. CTpoeHMe U DYHKLMK KNETOYHbIX CTEHOK Y rpamMoTpuLiaTenbHbIX OakTepuii: HapyXHast
membpaHa, NenTMaorMKaHoBbIi (MypenHoBbIii) cnoit. MoHsTMe 0 NepunnasMaTUYecKoM NPOCTPaHCTBE, ero Ponu U
3Ha4yeHum kak 0coboro NonMgYHKLMOHaNBHOro KoMnapTMeHTa 6aktepuanbHoi knetkun. OcobeHHOCTM CTpoeHus
KNETOYHOW CTEHKM rpaMnonoXnTenbHbix 6akTepuii: NenTMaornMkaH, Teixoesble KUCNoThl. KneTouyHble CTEHKN apxeli:
retepononucaxapuaHbie, NCeBooOMypPEnHOBbLIE, TNMMKONPOTEenHOBbIe, 6enkoBble. Apxen 6e3 KNeTOUYHbIX CTEHOK.

["nukokanukce, kancynbl, 4exnbl. VX 3Ha4eHvne npv B3anMogencTBMmn KNETOK MPOKapUOT C OKpyXatowwen cpeaon n Mmexay
coboin.

Munn (dormbpun). KnetouHeble BEIPOCTLI: MPOCTEKM, TMAdbI, WKMbl. AHTUIEHHbIE CBOMCTBA NOBEPXHOCTHBIX CTPYKTYP
npoKapuoT.

MonBuxHOCTL BakTepuanbHbix KneTok. XryTuku. MpuHumMnuansHoe oTinune 6akTepranbHOro XryTuka 0T Xrytvmka
npokapuoT. Ckonb3sias 1 nonsawwas NoABMXHOCTb HEKOTOPbIX BakTepuii, ee MexaHnaM. Takcuchi.

Memb6paHHbIii annapart. Liutonnaamartnyeckas MembpaHa, 0cOBeHHOCTH ee CocTaBa, CTPYKTYpPbI U (oyHKUMK Y BakTepuii,
NOHATUE O NONNAPYHKLIMOHaNBHOCT MeMbpaH. Me3ocombl. MembpaHbl apxeii.

OcobeHHOCTU TpaHcmnopTa BewecTs y 6akTepuin 1 MexaHn3mbl, obecneymsatowme o6MeH BEIWeCTB C OKpyXatoLlei
cpenomn.
ﬂOKaHI/I3aLLI/I9I AblXaTeNnbHbIX U (XJOTOCI/IHTeTI/I‘-IeCKI/IX uenen TpaHCnopTa 3/IEKTPOHOB.

Lintonnaama baktepuanbHoi knetku. Lintosons. Pubocomsl apxeit n 6aktepwii: coctas, CTpoeHne, oyHkuun. Pasnuyns
pubocom aykapnoT u npokapuoT. Hykneounn (baktepmanbHas xpomocoma). FmctoHononobHble 6enkmn aykapuoT 1 apXei.
CBs3b Hykneouaa ¢ uutonnasmatnydeckor membpaHoii. NMnasamMuabl 1 opyrme reHeTMHecKne SNeMEHTHI.

BHyTprnnaamaTuyeckume BkoUYeHUs. 3anacHble BewwecTsa: nonugocaathl (BOMTUH), FpaHybl NONU-B-0KCUMACTSIHON
KWUCNOTbI, 9NeMeHTapHas cepa, LMaHomuLMHOBbIEe rpaHynbl. CTPYKTYpbl (BKIOYEHNS) MMeloLmMe (OyHKLMOHANbHOE
npucnocobnTenbHoe 3Ha4YeHne: KapboKCUCOMBI, Fa30BbIE BAKyO, MarHUTOCOMbI, XIOPOCOMbI 3eneHbIx BakTepuii,
chrkobunucombl LnaHobakTepuit. benkosble kprcTanibl BenkoBble MembpaHbl 6akTepuanbHbIX BKIOYEHWIA - 0C00bIA TN
KNeTOYHbIX MeMOpaH, NPUCYLWUIA TONBKO NPOKaproTaM.

LeneHue knetkn n cnocobbl paamMHOXeEHUS MUKpoopraHmamos. Pennukauns OHK, cerperaums Hykneovaa un
(POPMMPOBAHME NEPErOPOIKM NPU AENEHMN KNETOK NpokapuroT. MNoykoBaHne 6aktepumit. CKOPOCTb Pa3MHOXEHUS.
KnetouHble umknbl 6aktepuii (baumnn, npoctekobakTepuii, MukcobakTepuii). KnetouHasa nmuccoumaums.

KnetoyHas audogoepeHLmMpoBKa B NPOLIECCE OHTOrEHETUYECKOro pa3sutust 6aktepuii. Mokosiwmecs opMbl.
9K30cnopebl, 3HA0CMNOPbI, LACTbI, MUKCOCMOPbI, aknHeTbl. O6pa3oBaHue creumanM3npoBaHHbIX KNeTOK (reTepoLmCTh
unaHobakTepwi).

Tema 3. Pusnonormss MMKpPoOOpraHM3moB

Cnocobbl obecneyveHust sHepruein. OK30reHHbIe 1 SHAOOrEHHbIE OKUCNsieMble cybcTpathl. [JOHOPbI 9NEKTPOHOB.
I'IepeHochKM 9NEKTPOHOB N SNEKTPOHTPAHCNOPTHbIE CUCTEMbI: X 0CcobeHHOCTU Y Pa3nyHbIX OPraHN3mMoB. Ponb ATCD,
cnocobbl ee 06pas3oBaHMsl.

BpoxeHuns. Onpenenexune noHatus "dpoxenne”. Myt cbpaxmnBaHns yrneBoaoB U Lpyrix OpPraHNyecknx CoeanHeEHWIA.
Mono4YHOKMCNIOE FOMO- 1 reTepodpepMeHTaTMBHOE BpoxeHne. MNpPonNMOHOBOKMCIIOE, MAacisiHOKUCNOE, MypPaBbUHOKUCHOE,
CNVPTOBOE N Apyrue BuAbl BpoXeHnit. XapakTeprcTvka MUKPOOPraHM3MOB, Bbi3biBAOWMX BPOXEHUS.

AspobHoe ObixaHue. PopMbl yHacTUsi MONEKYNSAPHOro KMCNOPOaa B OKUCNEHUM pasHbix cybcTpatoB. MonHoe u HenonHoe
okucneHue cybetpata. Ponb uukna TprvkapboHOBbIX KMCOT. XapakTepucTika BaXHENWNX MUKPOOPraHU3MoB,
ocyLlecTBNSWMIX aspobHoe okncneHve 6enkos, yrnesonoB, YrieBoA0POA0B U LPYrX MHOrOYrNepOAHbIX BELLECTB.
MeTtunotpogobl. OKMCNeHne HeopraHMYeckux cybcTpaToB: BOCCTAHOBNEHHBIX COEAUHEHNI CEpPbI, a30Ta, Xeneaa,
MOMEeKYNSpHOro Bofopoaa u apyrmx. OCHOBHbIE FPYMMbl XEMONUTOTPOMHBIX BakTepuin 1 apxeil.

AHaspobHoe fbixaHve. OnpeneneHne NoHATUS "aHaspobHoe AbixaHue". JoHOPbI U aKLenTopbl 3NEKTPOHOB,
UCMOMb3yeEMbIE PasHbIM MUKPOOPraHM3Mamm npy aHaspobHOM LbixaHuu. MUKpoopraHuambl, BOCCTaHaBAMBAOWME
HUTPaTbl U Apyrne coeaHeHus asota (AUCCUMUASILMOHHAS HATPATPeayKums 1 AeHUTpudmkaums).

CynbchatBoCcCTaHaBNMBalOWME U cepyBOCCTaHaBnMBarowme 6aktepun (ANCCUMUNSLMOHHAS CynbdpaTpenykums).
MeTaHoreHsbl, nx ocobeHHocTn. Obpas3oBaHne MeTaHa U3 yrnekncnoTbl U APYrmx CoeanHEHUiA. ALLeTOreHbl.
XeMOoCuHTES.
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doTocuHTes. OcobeHHOCTY POTOCHHTE3A Y NpokapuoT. CocTas, opraHn3aumns v EyHKUUM pOTOCUHTETUHECKOTO
annapaTta pasHblX MUKPOOPraHWaMoB. MrMeHTbl U ux nokanusaums. JloHopbl 3NeKTPOHOB. ANEKTPOHHOTPAHCMOPTHAS
uenb. POTOCKHTES C BblAeneHneM 1 6e3 BblaeneHus kucnopoga. icnonb3oBaHne CBETOBOM SHeprum ranobakteprsimu.

MutaHue. MoTpebHOCTM NPOKAPUOT B MUTATENbBHbBIX 3NEMEHTAX M MUKPO3NeMeHTax. ICTOYHNKIN BUOreHHbIX 3NIEMEHTOB.
dakTopbl pocTa.

MexaHun3m NocTynieHnsl NMTaTebHbIX BELWECTB B KNeTKy 6akTepuii, MeMOpaHHbIf TPaHCMOPT, ANGY3ns. HO0- U
9K30LMTO3 y 3yKapuoT.

Tunbl nuTaHus 6akTepuii: PoToTPOGUS, XeMOTPOgUS. ABTOTPOMS 1 reTepoTpodus. JIMToTpodousi u opraHoTPOUS.
CoOTHOLWEHME 3TUX TUMOB NUTAHNS Yy Pa3HbIX OPraHnamoB. [poToTpodobl 1 aykcoTpodobl. [ToHATNE O MMKCOTPOMUN.

BrocuHTeTnYeckme npouecchl. ACCUMUNALNS YrNEeKUCNOTbl aBTOTPOMHBLIMU 1 FreTepoTPOdIHLIMI MUKPOOPTraHN3MaMu.
PnbynesobudbocdpaTHbIn LMKN 1 Apyrie MyT YCBOEHMWS YrNeKMUCoro ra3a aBToTpogamu.

YCBOEHVE COefMHEHUIA a30Ta. ACCUMUNSALMOHHAS HATPATPeayKuus. drkcaums aTMOCEPHOro asoTa.
CB060OHOXMBYIWME U CUMBMOTUYECKME a30TGIUKCATOPbI.

CWHTE3 OCHOBHbIX 6I/|OI'IOJ'II/IMepOBZ HYKNEeMnHOBbIX KNCNOT, 6eJ'IKOB, niMnnaos, yrneesonoB. BTOpI/I‘-leIe meTabonuThl.

PocT MukpoopraHuamoBs. PocT nonynsiumii B nepruoamyeckor 1 HenpepbIBHbIX KynbTypax. HakonutenbHble, YuCTbie 1
CMellaHHble KyNbTypbl MMKPOOPraHn3MoB. POCT B MEpUOaNYECKOn N HENPEPBIBHOM KynbType. MeTogbl
KyNbTUBMPOBAHUS. YCTPOMCTBO NMPOMBINIEHHBIX (OEPMEHTEPOB.

Tema 4. HacneacTBEHHOCTb U U3MEHYMBOCTb MUKpPOOpraHn3moB

Oco6eHHOCTU pasMHOXeHMsl MUKpoopraHnaMoB. CTpoeHue 6akTepuansHoi OHK. PasmHoxeHne y 6akTtepuii. Ocobble
MEeXaHu3Mbl Nepefadyn HacneAcTBEeHHO UHdpopMaumm y 6akTepuii (KOHbloraums, TpaHcpopMaums U TpaHCOyKUMS ).

eHom. MeHoTMN. deHoTUN. MexaHnaMbl pennukaummn bakTepuanbHON XPOMOCOMbI. Beicokasi U3MEHUYBOCTb MPOKAPUOT.
MyTareHsl. Mytauumn. PekombrHaLmm reHeTMHeckoro matepuana: penapauus, TpaHcagpopmaums, TpaHCoyKLus,
KOHbloraums. 3HadeHne mytaumii. [lepcnekTBbl FeHHOWM NHXEHepuK.

Tema 5. I'IpaKTw-leCKoe ucnonb3osaHue MMKpoOoOpraHM3moB.

I'IpaKTquCKoe ncnonb3oBaHne MMKPOOPraHM3mos. MMKpOGHbIe 6uoTexHonornn B NPOMbIWNEHHOCTN, CENNbCKOM
X034UCTBE N MeanNLMHE.

MuKpoopraHnambl - NPOAYLEHTbl aHTUOMOTUKOB, OPYrUX NEKAPCTBEHHbBIX BEWECTB. [1aToreHHbIe MMKPOOPraHN3Mbl 1
UMMyHUNTET. Bo36ynmTenu Bo3BpaTHOro Tngoa, Xxonepsbl, bprowHoro tnga, Tybepkynesa. CtagounokoKKOBbIE MHADEKLMN.
MapasnTtnyeckne hopMbl MUKOMNNA3M - BO30yauTeneil OCTPbIX PECNUPATOPHLIX 3ab0NneBaHnii U NHEBMOHMU. Bupychl -
BO30yanTeny 3aboneBaHmnii YenoBeka, PaCTEHUIA, XMBOTHbIX U HACEKOMbIX. BUpyCHbIE MHOPEKUNOHHBIE 3a60NEBAHNS:
cnuna, v op.

OTHOwWeHe MNKPOOPraHN3MOB K Temnepatype (Ncuxpochunbl, Me30hubl, TEPMOGUNbLI 1 SKCTPEManbHbIe TEPMOOUIbI).
JeicTBme BLICOKMX 1 HU3KMX TEMMepaTyp Ha POCT U BbIXXMBAHNE MUKPOOPraHW3MOB.

"mppocTatmyeckoe gaBneHue. YCTOMYMBOCTb MUKPOOPraHN3MOB K BbICYLWNBAHNIO, OTHOWeEHNe K pH cpenbl. Ocmodunbl,
ranogunsl.

BnunsiHne nyymcToi aHeprum (ConHevHoe nsnyyeHune, uckyccteeHHbn YO, UK nanyyeHne, noHn3npyrowee nanydeHue,
panvoBOSHbl, YNbTPassyk). YCTONYMBOCTb MUKPOOPraHN3MOB K NEPeYnCIeHHbIM hakTopam.

OTHoleHne K MONEeKynsapHoOMy Kuucnopoay-: 83p06HbIe MUKpPOOPraHmn3mbl, obnuraTHble 1 hakynbtatMBHble aHaepoébl.
BnusHne xmMmnyeckunx BewwecTs OpFaHI/I‘-IeCKOVI n Heopran-leCKoM npunpoabl Ha MUKPOOPraHNU3Mbl.

Tema 6. Ponb MUKpOOpPraHM3MoOB B KPYroBOpoTe BELLLECTB

Buroreoxmmuyeckasi 0esTeNbHOCTb MUKPOOPraHW3MOB. Y4acTe MIKPOOpPraHM3MOB B BOreoXMMMYeCcKmX LiMKnax
COeOVHEHNI yrnepoaa, a3oTa, Cepbl U ApYrux aNeMeHToB. Tpodomyeckne CBS3N B pasnmnyHbix coobecTaax
MUKPOOPraHN3MOB.

3Ha4yeHue M1KPOOPraHM3MOB B re0NIorMyeckux npoLeccax: B oOpMMpPOBaHNM KOPbI, B BbIBETPVMBAHWUN, B BbilenadivBaHUm
rOpHbIX MOPoJ, B pyAoobpasoBaHum. YCnoBus 0bmuTaHms MUKPOOpraHuamMoB B noyse. 'ymycoobpasoBaHme. MNoyBeHHbIe
cooblecTBa MMKPOOPraHn3mMoB. Ponb MKPOOPraHM3MOB B (DOPMUPOBaHMI COCTaBa NPUPOLHbIX Bo4. BonHble
coobliecTsa MMKpoopraHnamoB. CaMooumileHe BOLOTOKOB. Y4acTue MUKpoopraHu3MoB B (DOPMUPOBaHMN cocTaBa
atMocdhepsbl, POJib MUKPOOPraHU3MOB B BO3HVKHOBEHMMN NAaPHVKOBbLIX ra30B.

B3ammopnencTere MUKPOOPraHM3MOB C PACTEHNSMU U XMBOTHbIMU. B3anMOCBSA3b MUKPOOPraHN3MOoB C PACTEHUSMMU.
Pusocdpepa. Mukopusa. KnybeHbkoBble 6akTepun - cuMbroHTsl 6060BbIX. Ponb akTnHoMuueToB. CMMbros, accoumaumm
¢ poToTpochamMu. PMKOBUOHTBI Y NMILANHUKOB. SNUPUTHAS MUKOGDNoOpa PacTeHWn. ArpobakTepuu - BHYTPUKNETOUHbIE
napasutbl. PUToNaToreHHbIe MUKPOOPraHN3MbI.

B3anmocBs13b MUKPOOPraHN3MOB C XMBOTHbIMU. MUKPOOPraHnambl - CUMBMOHTbI FyBoK, YepBeii, MOMNIOCKOB,
NoroHodop, pbib 1 OpPYyrMx MOPCKMUX XUBOTHbIX. Y4YacTue MUKpoopraHnamos B 6opbbe ¢ Bpeautensamm
CEeNIbCKOX03SMCTBEHHbIX PACTEHUIA.

Mukpodpnopa KMWe4YHOro TpakTa XXBa4vHbIX XNBOTHbBIX B CBA3W C OCOBEHHOCTSIMM X MUTaHNS.
HopmanbHas Mykpodpniopa Yenoseka. 3Ha4eHe MUKPOGoNIopbl B XMN3HK YenoBeka. [ncbakTepnos u ero
npenynpexaeHue.

Tema 7. UHDeKUMA N UMMYHUTET
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NHdbekummn, nHpekUMoHHble 3abonesaHuns. JuHaMuka nHeKLMoHHOro npouecca. Mepbl 60pbbbl ¢ MHGEKLMSMUA.
NMmyHMTET. BPOXAEHHDBIN 1 NPUOBPETEHHBI UMMYHUTET. ECTECTBEHHBIA 1 NCKYCCTBEHHDBIA UMMYHMTET. MoHATUE 06
aHTuTenax. ImmyHooeduumTbl. lNMaToreHHoCcTb U BUPYNEHTHOCTb MUKPOOPraHM3MoB. AcenTuka, aHTucenTuka,
ne3nHpekums.

Tewma 8. NMpenMeT nayyeHusi Bupyconornn. CTpoeHue n XMMM4eCK1in coctaBs BUPYCOB.

Bupycbl. CtpykTypa. CTpoeHne BUPYCHOM YacTuubl. BaammoneicTere ¢ KneTkoi xo3simHa. MeTonbl KynbTUBMPOBAHNS
BUPYCcOoB. MNprHUMMbI knaccudukaumm Bupycos. MNMoHsiTne n 6akteprodoarax. OcobeHHOCTV cTpoeHust bakTeprodaros.
Mpouecc B3auMoaencTBMSl oaroB U YyBCTBUTENBHOCTL K HUM BakTepuanbHbIX KNeTok. BupyneHTHble 1 yMepeHHble

tharw.

5. MepeueHb yue6HO-MeTOANYECKOro o6ecrneyeHUs Ojisi caMocTosTeNibHOW paboTbl 06yyaroLLMXcs No
AucuunnuHe (MoayIto)

CamocTosiTenbHas paboTa 00y4atolmMXCs BbIMNOMHAETCS Mo 3a0aHNI0 1 NPY METOAMYECKOM PYKOBOACTBE Mpenoaasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHas pabota noapasnensieTcs Ha caMocTosITeNbHYO paboTy Ha
ayIMNTOPHbIX 3aHSATUAX U Ha BHEayOUTOPHYIO CaMOCTOSTeNbHYo paboTy. CaMmocTosTenbHas pabota obyyatowmxcst
BK/IHOYaET Kak MONIHOCTbIO CaMOCTOSITENbHOE OCBOEHME OTAENbHbIX TeM (pasnenos) AUCUUMINHLI, Tak U NpopaboTky TeM
(pasmenos), ocBavBaeMbIX BO BpeMs ayAMTOPHOW paboTbl. Bo BpeMsi caMocTosTenbHoM paboThl 0bydatowmecs YATaroT 1
KOHCMEKTUPYIOT y4ebHY0, Hay4yHYIo 1 CMPaBOYHYIO NNTepaTypy, BbIMONHAIOT 3a0aHusl, HanpasieHHble Ha 3aKkpenneHne
3HaHWiA 1 0TPabOoTKY YMEHW 1 HaBLIKOB, TOTOBSTCS K TEKYLIEMY M MPOMEXYTOYHOMY KOHTPOMO MO AMCUMUMMHE.

OpraHnsauusi caMocTosTenbHOM paboTbl 0ByHaoIWMXCs PErNaMeHTUPYeTCs HOPMATUBHBIMI LOKYMEHTaMu,
y4ebHO-METOANYECKON NMTEPATYpPOii U SNEKTPOHHBIMY 06pa30BaTENbHBIMY PECYPCaMU, BKNOYAS

Mopsaok opraHM3aumm 1 ocylecTBleHNs 0bpasoBaTenbHON AesaTensHOCTH No 06pasoBaTefbHbIM NPOorpaMMam BbICLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpammam MarucTpatypbl (YyTBepXaeH
npvkasom MuHucTepcTea obpasoBaHusi U Hayku Poccuiickoin denepauun ot 5 anpenst 2017 rona Ne301)

MucbMo MuHucTepcTBa obpasosaHus Poccuiickoit depepaumm Ne14-55-9961H/15 ot 27 Hosibps 2002 1. "O6
aKTVBM3aLMM CaMoCTOATENBHOM paboThl CTYAEHTOB BbICLIMX Y4EOHbIX 3aBEEHUIA"

YcTaB cheaepanbHOro rocynapcTBeHHOr0 aBTOHOMHOIrO 06pasoBaTtensHoro yupexaeHuns "KasaHckuii (MprBonxckuii)
doenepanbHblil yHMBepcutet"

MpaBuna BHyTPEHHErO pacnopsaka henepanbHOro rocyapCTBEHHOO aBTOHOMHOMO 06pa30BaTENbHOMO YHPEXAEHNS
BbICLWEro npodeccroHanbHoro obpasosanus "KasaHckuii (MprBonxckuid) doenepanbHblii yHUBEpPCUTET"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (IpuBonxckoro) goenepansHoro yHmBepcuTeta

6. POHA, OLLEHOUYHbIX CPEACTB MO AUCLUMNIMHE (MOAYNIO)

DOoHAO OLEHOYHbIX cpencTs no gucumnnnHe (MO,EI,yJ'HO) BKMKOYaeT OLeHOYHble MaTepualbl, HanpaBneHHble Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWN, B TOM YMCE 3HAHWNA, yMeHVII;I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKNO4YaeT OUeHO4YHble
cpencTtea TeKkylero KOHTpons n oueHo4YHble cpenctea I'IpOMe)K)/TO‘-IHOIZ arrectauun.

B gooHOE OLEHOYHBIX CPEACTB COAEPXMUTCS Cneaywas uHgopMaums:

- COOTBETCTBME KOMMNETEHLMIA NNaHnpyeMbiM pesynbtatam 0bydeHns no AucumnivHe (Moaynio);

- KPUTEPUU OLEHNBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKM MO AMCUMNAVHE (MOSYNIO);

- OMMcaHve nopsaka NPUMEHEHUS U NPOLEAyPbl OLEHUBAHUS NS KaXA0ro OLEHOYHOrO CPeaCcTBa;
- KpUTEPUU OLIEHMBAHNSA ONS KaXA0ro OLEHOYHOro CPencTBa;

- coaepxaHume oueHO4YHbIX CpencTBs, BKKOYas TpeéoBava, npegbsasndaeMble K OEencTBuAM o6y'-|a|ou4v|x09|,
OEMOHCTPUMPYEMbIM pe3yfibTataM, 3adaHns pa3/indHbIX TUMOB.

DOHLI OLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoanTcs B MpunoxeHun 1 kK nporpamme AUCLMANAUHBI (MOLYNO).

7. MepeueHb nuTepartypbl, HEO6XOAMMOW OJ1i OCBOEHUS OUCLUMINHbI (MOLYNSA)

OcBoeHue gucumnauHbl (Moayns) npeanonaraeT M3yYeHne OCHOBHOW U [ONONHUTENbHOW y4ebHOM nuTepaTyphl.
NuTtepatypa MoxeT BbiTb AOCTYMHa 0by4atowmnMcs B 0AHOM U3 ABYX BapuaHToB (NMM60 B 000UX N3 HIX):

- B 9NIEKTPOHHOM BUIE - YEPES NEKTPOHHbIE BUBNNOTEYHBIE CUCTEMBI HA OCHOBAHMMW 3aKntoueHHbIX KDY norosopos ¢
npasoobnanatensmu;

- B NeyatHoM Buae - B HayyHoii 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTenbckum bruneTam B COOTBETCTBUM C NMpaBunamy nonb3osaHust HayyHol 6nbnnoTekoii.

OnNeKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 NoBoi TOUKM NpW BBEAEHNM 00yHaOLLMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOrO KabuHeTa B cMcTEME "DNEKTPOHHbIA yHMBEpPCUTET". MpU MCMONb30BaHMM NeYaTHbIX U3LaHWA BBNNOTEYHBIN
POHL [OMKEH BblTh YKOMMNEKTOBAH MMM U3 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3emnngapa) Kaxaoro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nuTepaTypbl Ha Kaxaoro obyyatouerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMMINHY.
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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)

EnvHoe okHO [ocTyna K MHgOpMaLMOoHHbIM pecypcaM - Mukpoburonorus -
http://window.edu.ru/catalog/resources?p_rubr=2.2.74.2.14

KHurn no mukpobuonorum - http://propionix.ru/knigi-po-mikrobiologii
YyebHukn no Mmkpobuonorum - https://medstudents.ru/

9. MeTognueckue ykasaHusi oisi 06y4aroLLLMXCS MO OCBOEHUIO AUCLUMN/IMHBI (MOAYNS)
Bup, pa6ot MeTtoauuyeckme peKoMeHpaLmm

nekumu KoHcnekT nekunin BonxeH cofepXaTb Ha3BaHWe TeMbl, naH nekumun. Matepuan KoHCneKTupyeTcs
KpaTtko, N0CNenoBaTeNbHO, C BblAENEHNEM OTAENbHBIX BOMNPOCOB TEMbI. [TOBLICUTb CKOPOCTh
KOHCMEKTUPOBAHUS MOXHO UCMONb3ys 0BWENPUHATBIE COKpalLeHus, abbpeBnaTypbl, CXEMbI.
OCHOBHbIE TEPMUHbBI PEKOMEHAYETCS BblAENsTb. [pu MCNONb30BaHUM NHTEPAKTBHBIX METOA0B
TpebyeTcs yyactue ctyneHTa B 0bcyXxneHun Mmateprana, 060CHOBaHNN BbIBOLOB, NPELIOXEHHbIX B
XO[e N3NOXEHMWS NEKLUMOHHOro Matepuana.

nabopatopHble| Llenbto nabopaTopHbIX 3aHATUIR ABNSieTCS cucTemMaTnaaumnst u 06obLeHne 3HaHuii No nay4yaemor Teme

paboTbl unun pasgeny, opMmMpoBaHue ymeHuii pabotaTtb MUKPOCKOMOM, MUKporpenaparamu, ¢
OOMNONHUTENBHBIMU UCTOYHUKAMK MHCPOPMALLMK, COMOCTaBNATb U CPaBHMBATb, BbICKA3blBaTb CBOIO
TOYKY 3peHus 1 T.n. Moarotoska K nabopaTopHbIM 3aHATUAM NPenonaraeT caMoCTOSTENbHYIO
npopaboTky y4ebHol nuTepatypbl, NEKUMIA N MIHTEPHET-UCTOYHUKOB MO CCPOPMYINPOBAHHBIM
BonpocaM. B cnydae 3aTpynHeHun cpopMynupyinTe BONpoC 1 3afante ero npenogasartento Ha
nabopaTopHOM 3aHSTUN.

camocTtosi- | CamocTosiTenbHasi paboTta npearonaraet, Kak PeryfisipHyto NoaroToBKy CTyAeHTa K pasfiniHbIM

TenbHas oopMam 3aHsITUIA, TaK 1 BbINOSIHEHME OTAENbHbIX 3a4aHuii B npoLecce pasbopa TeopeTnieckmx

paboTa MONIOXEHWI B X0e NPOBeAeHUs 3aHsITUiA. BHeayantopHas camocTosiTenibHasi paboTa BkoHaeT
npopaboTKy KOHCMEKTOB NpeblaylWwmx nekUuii, BoIMONHEHE 3a4aHuUiA B paMkax NnoaroToBKM K
nabopaTopHbIM 3aHSATUSIM, KOHCMEKTUPOBAHWE MaTepuana no Bonpocam, BoIHOCUMBIM Ha
camocTosiTeNibHoe uayveHue. Mpu HeobxoAMMOCTH, PEKOMEHAYETCS MPOBOAMTL NPOBEPKY TEPMUHOB,
MOHSATUIA C MOMOLLbIO SHUMKONeaWiA, CnoBapei, CNPaBo4YHKOB C BbINMUCbIBAHWEM TONIKOBAHWIA B
TeTpagb.

3avert Mpv NoaroToBke K 3a4eTy HE0OXOANMO ONMPaTbCS HA PEKOMEHJOBaHHbIE NUTEPATYPHBIE UCTOYHUKM,
MaTtepuan nekumi n nabopatopHbIX 3aHATUIA, obpasoBaTenbHble MHTEpHEeT-pecypckl. Heobxoaumo
CTPYKTyp1pOBaTh BECb MaTepuan, PeKOMeHOyeTCs Mo KaXA0My BOMPOCY COCTaBUTb KPaTKui
OMOPHBIV KOHCMEKT, COCTABUTb CIOBapPb KIHOYEBbIX TEPMUHOB. L1151 NOBbIWeHNS 3g0OEKTUBHOCTH, MO
Mepe NoBTOPEHUs MaTeprana, Heo6Xxo4MMO NPOBOAMTL aHaNN3 B3aUMOCBSI3N Pa3NINYHbIX pa3aenos
LMCUWMVHBI.

10. MepeuyeHb MHCGOPMALLMOHHBIX TEXHOJOIMIM, UCMOJb3YeMbIX NMPU OCYLLECTBIIeHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniavHe (Moayno), BKJauYas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHDIX
CcnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, MCMONb3YEMbIX MPU OCYILECTBAEHMN 06pa30BaTENBHOO NpoLecca no
OUCUMMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NPOrpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPaBOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyei nporpaMMe OUCLMMNWHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYecKon 6a3bl, He06X0AMMOW ONs OCYLUEeCTBNeHus o6pa3oBaTefibHOro
npouecca no gucuunnuHe (Moayno)

MatepuanbHo-TexHN4YeCKoe obecneyeHne 06pas3oBaTenbHOMO NPoLEecca No LUCLUMIMHE (MOLYNIO) BKIIOHYAET B cebs
crneyowme KOMMOHEHTbI:

MomelweHnst ons caMoCTOSTEeNbHON paboTbl 0ByHatoWMXCS, YKOMMNNEKTOBAHHbIE CrieunMann3npoBaHHoi Mebenbto (CTonbl 1
CTYNbS1) M OCHALIEHHbIe KOMMbIOTEPHOW TEXHUKOI C BO3MOXHOCTbLIO MOAKNI0YEHNs K ceTn "MIHTepHeT" 1 obecnedeHnem
[IOCTyNa B 3NEKTPOHHYI0 MHADOPMaLMOHHO-06pa3oBatefbHyto cpeny KdY.
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YyebHble ayamTopun i KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKoOMMNIeKTOBaHHbIe CNeLmanm3npoBaHHon mebenbo
(CTONbBI W CTYNbS).

KomnbioTep 1 npuHTEp ONs pacneyatky pa3gaToyHbiX MaTepuanos.
MynbTuMeouiiHast ayautopus.
CneuvannsmposaHHas nabopaTopusi.

12. Cpe.n,cma ajantauumumv npenogasaHus aucUNNIUHbI K nmpeﬁuocmm 06yl-|a|ou.|,uxca UHBaANUAOoOB U nNuuy C
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPOBbSA

Mpw HeobxoomMMocTV B 06pa3oBaTesibHOM NMPOLECCE NMPUMEHSIOTCS cleaytowme MeToabl 1 TeXHonorum, obneryarowme
BOCMpUSTHE NHpopMaLMKN 0By4YatoWMMUCS MHBAIMAAMY U INLAMW C OFPaHN4YEeHHBbIMU BO3MOXHOCTSIMU 300PO0BbS:

- cOo3aaHne TEKCTOBOW BepCumn Ntoboro HeTEKCTOBOrO KOHTEHTA /1Sl ero BO3MOXHOIo npeo6pasoBaH|/|;| B
anbTepHaTnBHbIE POPMBI, y,D,OGHbIe ONS pasnnyHbIX Nob3oBaTenen;

- CO3[aHVe KOHTEHTA, KOTOPbIV MOXHO NPeACTaBUTb B Pa3NnYHbIX BuLax 6€3 noTepn AaHHbIX UNu CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MaclWTabupoBaHus TekcTa U n3obpaxeHuii 6e3 noTepm kayecTsa, NpPeayCMoTpeTb
LOCTYMHOCTb YNPaBNEHUSI KOHTEHTOM C KnaBmaTypbl;

- co3aaHne BO3MOXHOCTEN ans 06yqa+ouw|xc9| BOCMPUHUMATb OL4HY U TY Xe MHhopMaumio U3 pasHbiX MICTOYHUKOB -
HanpuMmep, Tak, y10bbI NULA C HapyweHnamu cnyxa nony4anm MHOpPMaLnio BU3yanbHO, C HAPYLLEHUAMU 3PEHUS -
ayonanbHO;

- NPVYIMEHEHNe NPOrpaMMHbIX CPEACTB, 06ecnevrBatoLmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OVCUUMNMHOM, 3a CHET aNlbTepHaTUBHbIX CNOCOOO0B, B TOM YMC/e BUPTYasbHbIX nabopaTopuii U CUMYNSILMOHHBIX
TEXHONOIA;

- MPUMEHEeHNe ANCTaHUMOHHBIX 0B6pa3oBaTenbHbIX TEXHONOMUIA ANs nepenadn MHopMaLuum, opraHnsaumm pasnmyHbIX
(POPM NHTEPAaKTMBHOW KOHTAKTHOM paboTbl obyYatolerocs ¢ npenonasaTeneM, B ToM Ynucne sebnHapos, KOTopble MOryT
6blTb MCMONb30BaHbl AJ1S MPOBEOEHUS BUPTYaNbHbIX NEKUMIA C BO3MOXHOCTbLIO B3aMOOENCTBUS BCEX Y4aCTHUKOB
ONCTaHLUMOHHOro 06y4yeHns, MpoBeOEeHUs CEMMHAPOB, BbICTYMNEHNS C AOKNaAaMn 1 3aWunTbl BbINONHEHHbIX paboT,
NpoBeaeHNs TPEHNHIOB, OpraHM3auUnn KONIeKTMBHOM paboThbl;

- MPUMEHEHNE LMCTAHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOIMIA AJis OpraHnu3aLunmn oopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpPOnS;

- yBenndeHne npononxmnTenbHOCTK coayn 06yqa+ou4v|Mc9| MHBANMOOM Unn NULOM C orpaHU4eHHbIMN BO3SMOXHOCTAMA
300p0BbA (*)OpM HpOMe)I(yTOHHOIZ arrectauumm no OTHOWEHUIO K YCTaHOBHeHHOIZ npoaOIXUTENIbHOCTUN NX COa4qun:

- NPOLONXNTENbHOCTM CAa4M 3a4éta Unm aK3ameHa, NPOBOAMMOrO B MUCbMEHHON ¢popMe, - He Bonee yeM Ha 90 MUHYT;

- NPOLONXMNTENIbHOCTN MNOAFOTOBKM 06yyatowwerocst K 0TBETY Ha 3a4éTe UNn 3K3aMeHe, MPOBOAUMOM B YCTHOW chopMme, - He
6onee yeM Ha 20 MUHYT;

- NMPOLONIXNTENbHOCTM BLICTYNNEHNS 0ByHatolerocs npu 3awmnTte KypcoBoi paboThbl - He 6onee 4eM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsamMm ®IFOC BO n yyebHbiM nnaHom no HanpasneHuto 06.03.01
"Buonorus" n npodpmnto noarotoskun "Obwas 6uonorns”.
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
b61.5.4 Mukpobuonorusi

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 06.03.01 - Buonorus

Mpogouns noarotoekn: Obwas 6uonorus

KBanudomkauus BeinyckHuka: bakanasp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

OcHoBHas nuTeparypa:
1. M'yceB M.B. Mukpobuonorusi: yuebHuk ans ctyn. 6uon. cneu. sy3aos/ M.B. Nyces, /1.A. MuHeeBa. - 8-e usga., ctepeoTun.
- M.: Akagemusi, 2008. - 464 c. [14 2k3.]
2. Mukpobuonorusi / bensicoea H.A. - MH.: Bblwaiiwas wkona, 2012. - 443 c.: ISBN 978-985-06-2131-3 - Pexum
noctyna: http://znanium.com/bookread2.php?book=508546

3. Mukpobuonorus: yuebHuk / O.[. CugopeHko, E.I". BopuceHko, A.A. BaHbkosa, J1./. BoiiHo. - M.: UH®PA-M, 2017. -
286 c. - (Bbicwee obpaszosaHue: bakanaspuar). - Pexum goctyna: http://znanium.com/bookread2.php?book=912637

JdononHutenbHaa nuteparypa:
1. Hetpycos A.U. Mukpobronorus: y4eb. ans ctya. Boicw. y4eb. 3asenenuin/ A.W. Hetpycos, W.b. KoToBa. - 2-e nag,,
ctep. - M.: Akagemus, 2009. - 352 ¢. [10 ak3.]
2. KpacHoneposga tO. 0. Mukpobuonorus [9nekTpoHHbln pecypc]: y4eb.-meTon. nocobue / HO. tO. KpacHoneposa, H. A.
WnbuHa, H. M. KacatkuHa, H. B. Byrepo. - M.: ®JIVHTA : Hayka, 2011. - 143 c. - ISBN 978-5-9765-1290-0 (PJINHTA),
ISBN 978-5-02-037721-9 (Hayka) - Pexum poctyna:
http://znanium.com/bookread2.php?book=455830
3. PykoBoacTBO Nno Mukpobuonorun n ummyHonoruu: y4eb. nocobue / J1.I'. Benos., P.I". FocmaHos, B.H. Kucnexko [n op.].
- 2-e u3g. - M.: MIH®PA-M, 2018. - 230 c. + Jon. matepmansl [9nekTpoHHbIl pecypc]; Pexum noctyna
http://znanium.com/bookread2.php?book=972160
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
b61.5.4 Mukpobuonorusi

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

Mpogouns noarotoBkn: Obwas uonorus

KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

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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