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Mporpamma aucumnnuHbl "Mukpobuonorus”; 44.03.05 "lMNeparornyeckoe obpazoBaHue (C LBYMS NPOCOUASAMI NOAFOTOBKM)".

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 aucumnnuHbl "Mukpobuonorus”; 44.03.05 "lMNeparornyeckoe obpazoBaHue (C LBYMS NPOCOUASAMI NOAFOTOBKM)".

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
pe3ynbtatamm ocsoeHus OMOMn BO

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

LWndop PaclumndppoBka
KOMMeTeHLUumn npuobpeTaeMorn KOMNeTEHLUN
MK-1 FOTOBHOCTbIO peann3oBbiBaTb 06pasoBaTenbHble MPOrpamMbl Mo yHeOHbIM

npenmMeTaM B COOTBETCTBUM C TpeboBaHUAMN 06pas3oBaTebHbIX CTaHLAPTOB

CK-1 BnafgeeT OCHOBHbIMU BUONOrMYECKUMU NOHATUSMUI, 3HAHUAMKU BUONOrMYEecKnx
3aKOHOB U SABNEHUI

CK-2 BnafeeT 3HaHMAMU 06 0CODBEHHOCTSAX MOPCPONOrN, SKONOMM, PA3MHOXEHMWS U
reorpadouyecKkoro pacnpoCcTpaHeHs PacTeHNA, XNBOTHbIX, rPnboB 1
MUKPOOPraHM3MOB, MOHVMAET UX PONb B MPUPOLE W XO3SANCTBEHHOM AEATENBHOCTY
uenoseka

O6yyatolmiics, 0OCBOVBLUNIA AUCLUMANHY (MOOYNb):
JonxeH 3HaTb:

- TEOpPEeTNYECKME OCHOBbI 0BLLei MUKPOBUONOrMn 1 BUPYCONOTUNA;

- OCHOBHble cucTemMaTnyeckne rpynnbsl MUKPOOPraHWaMoB, X Mopdoonoruyeckme, 6ronornyeckme u akonormieckmne
0COBEHHOCTW, MPOUCXOXAEHNE, X03AACTBEHHOE 3HaYeHre, TeopeTNYeckme OCHOBbI 3HaYMMOCTU U COXPaHeHNs
6ropasHoobpasus;

- METOLONOTUI0 CUCTEMATUKM, MPUHLIMIBI COBPEMEHHOM KnaccugukaLmy MUKPOOPraHW3MOB U BUPYCOB;
- MPVHUMMbI OpraHn3aLun, CTPOEHNe, CBOWCTBA, OCHOBHbIE MeTabonmyeckne NpoLecchl MpokapuoT.

JonxeH ymeTtb:

- OT/IMYaTb pPasnnyHble rPynMbl MKPOOPraHN3MOB, MOTMBMPOBATb U 060CHOBbLIBATL HEOBXOAUMOCTb COXPaHEHUS
6ropa3Hoobpasuns, xapakTeprnaoBaTb TaKCOHbI PA3NMYHOrO PaHra;

- Habnopatb, ONUCHIBaTb, ONPenensiTb BUPYChl, bakTepuu, rpubbi;
- MCcrenoBaTh PasfnyHble rPYNMbl MUKPOOPraHU3MOB, 0O BSCHSATL NpoLecchl x Metabonmama

IlonxeH BnageTb:

- MeToaaMy TaKCOHOMUYECKUX UCCIeA0BaHM 1 KaMepanbHoi 06paboTku NEPBMYHOIO MaTepuana;
- MeTohamu onpeaeneHmns BUpycos, 6akTepuin, rpnbos;

- METO4aMWN KYNbTUBUPOBAHNS MUKPOOPraHN3MOB PasfinyHbIX TAKCOHOMUYECKMX FPYNM;

- MeTomamu paboTbl C MAKPOCKONUYECKMMU 06 bEKTaMV (B TOM YUCNE KyNIbTUBMPOBAHUE 1 MUKPOCKOMUPOBaHME 1
ANPIEPEHLIMPOBaHME Pa3NMYHbIX MUKPOBUONOrMiyeckmx 06 eKToB).

JonxeH AeMOHCTpUPOBaTb CNOCOBHOCTb U FOTOBHOCTD!
- B 3HAHUW OCHOBHbIX AOCTUXEHMW COBPEMEHHOW MUKPOBMONOrM 1 MOHUMAHWUW NEPCNEKTUB ee pa3BuUTHS

- MICNONb30BaTb 3KONOr'nM4eCcKyto rpaMoTHOCTb U 6a30Bble 3HaHKA B 0bnacTu MI/IKpO6I/IOJ'IOFI/II/I B )KN3HEHHbIX CUTyalUnAaXx;
NPOrHO3MpoBaTb NOCNELACTBUSA CBOEWN NPOJOECCUOHANbHOW OEeATENbHOCTU, HECTU OTBETCTBEHHOCTb 3a CBOM PELleHUs

- NoHUMaTb 6a30Bble NPeACTaBNeHNs 0 pasHoobpasnn Bronormyeckrx 06 bEKTOB, 3Ha4YEHNEe BMopasHoobpasns ons
ycToi4meocTy Brocdepsl

- UICMONb30BaTh METOAbI HABNOAEHNS, ONUCAHWS, NOEHTUPMKALMUM, KNACCUGUKALMK, KyNbTUBMPOBAHNS
MUKPOBMONOrmyecknx 06 bekToB

- K caMmoopraHmnsaunm un caM006pasoBano

2. Mecto aucuunnuHbl (Moayns) B ctpyktype OMOIM BO

HaHHas gncuunnuHa (Mogynb) BkAoYeHa B pasgen "B1.B.0 0.4 OucumnamHel (Mogynm)" OCHOBHOM NPOteCCOHanbHOM
obpaszoBatenbHoi nporpammel 44.03.05 "Meparornyeckoe obpasoBaHue (C AByMsi Npodpunamm noarotosku) (Bruonorus un
XUMUSI)" 1 OTHOCUTCS K 06513aTENbHBIM ANCLUMIMHAM.

OcBauBaeTcs Ha 3 Kypce B 5 cemecTpe.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHuua 3 s 11. Bl YHH
rlorlyfos
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Mporpamma aucumnnuHbl "Mukpobuonorus”; 44.03.05 "lMNeparornyeckoe obpazoBaHue (C LBYMS NPOCOUASAMI NOAFOTOBKM)".

3. 06beM gucuMnInHbI (MOAYNS) B 3a4ETHbIX e AUHMLAX C YKa3aHUeM KONMYeCcTBa YacoB, BblOeNleHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHSATUI) U HA CAMOCTOSAITENIbHYIO
paboty obyuaromxcs

Obwas Tpyn0eMKOCTb AUCLMMAUHBI COCTaBnseT 3 3a4eTHbix(ble) eamHuL(bl) Ha 108 yaca(os).

KoHTakTHasi paboTa - 52 yaca(os), B TOM 4ncne nekuun - 22 yaca(oB), npaktuyeckume 3aHsTus - 0 yaca(os),
nabopaTtopHble paboTbl - 30 Yaca(oB), KOHTPONb caMocTosiTeNbHOM paboThl - 0 Yaca(os).

CamocTositensHas pabota - 56 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 0 yaca(os).
dopma NPOMEXYTOYHOr0 KOHTPONS ANCLMIMANHLIL: 3a4eT B 5 ceMecTpe.

4. CopepXxaHue OUCLUNNUHbI (MOAYNSA), CTPYKTYPMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KonnyecTtBa akageMnyeckmx yacos v BuaooB y'-leﬁHbIX 3aHATUNA

4.1 CTpyKTypa 1 TematM4yeckuin nnaH KOHTaKTHOM M CaMOCTOSITe/IbHOM PaboTbl N0 AUCUUNANHE (MOOYNI0)

Buabl 1 yachl
KOHTaKTHOW paboTbl,
Paspenbl oucumnnmvHbl / WX TPyAOEMKOCTb CamocrosiTenbHasi
N monyns Cemectp (B yacax) pa6ota
MpakTnuyeckumelabopaTtopHbie)
Jlekumm 3aHATUA pabortbl
Tema 1. MecTO MMKPOOPraHM3moB B
1.|Mupe xuBoro. Victopus 5 2 0 4 8
MuKpobronormu
Tewma 2. Mopdobonorus u umtonorms
2. MWKPOOPraHn3MoB 5 4 0 4 8
Tema 3. dusumonorus
8. MWKPOOPraHn3MoB 5 4 0 4 8
Tema 4. HacneAcTBEHHOCTb 1
4. N3MEHYMBOCTb MUKPOOPraHN3MOB 5 2 0 2 6
Tewma 5. MNpakTnyeckoe
5. MCNonb30BaHNe MUKPOOPTraHN3MOB. 5 2 0 4 6
Tema 6. Ponb MMkpoopraHvsmoB B
6. KpyroBOpoTe BeWecTs 5 4 0 4 &
7.[Tema 7. iHdoekumnsa n UMMyHUTET 5 2 0 2 4
Tema 8. [NpenmeTt nsyyeHns
8.|supyconorun. CTpoeHue n 5 2 0 6 8
XUMMNYECKUIA COCTaB BUPYCOB.
Ntoro 22 0 30 56

4.2 CopepxaHue AUCUUMIUHbI (MOBYNSA)
Tema 1. MecTo MUKpOOpPraHu3moB B Mupe Xusoro. Uctopusi Mukpo6uonorum

Mpeamet Mykpoburonornn. Obwas MMkpobuonorns - Hayka, naydatowas MopcooNoruo, LMTONorn, 6UOXMMuIo,
reHeTrKy, 3KONOrnio U cUCTeMaTKy MUKPOOpPraHn3MoB (bakTepuii, apxei, MUKPOCKOMNNYECKMX rprboBs, MPpoCTeRWmX,
BOOOpPOCHEN, BUPYCOB).

YyacTtvie MUKPOOpraHM3MOB B MHEPaN3aLmn OpraHnYeCckuxX BEeWecCTB, perynsaumy ra3oBoro coctasa aTMocepsl, B
04MCTKE OKpyXalollel cpelibl OT TOKCUYHbIX BELECTB, B MOAAEPXaHWN NN0A0POANS NMOYBbI, B 06pa3oBaHmnm NoneaHbix
1CKONaeMbix, B MOMYYEHNN KOPMOBBIX 1 MULLEBbIX MPOLYKTOB, TOMIMBA, XMMUYECKUX PEAKTUBOB U NNEKAPCTBEHHbIX
npenaparos.

NcTopuyeckuii ovepk. OTkpbiThe MUKpoMupa A. BaH JleBeHrykom. PaboTel J1. Mactepa, P. Koxa, .M. MeuHwnkosa, H.®.
amanes, C.H. BuHorpaackoro, M. Beitepurka, A. @nemunra, I. Spnuxa n ap. OTtkpbiTne Bupycos [.U. ViBaHOBCKMM.
Pa3enTne bruoxummueckoro HanpasneHus B Mukpobuonoruu A. Knioisepom, K. BaH Hunem. PaboTbl oTeqecTBeHHbIX
mukpobuonoros: H.B. UuknnHckoit, H.A. KpacunbHukosa, E.J1. WanowHrkosa, 3.E. EpMonbeBoii u op.

Pa3snTne mukpobuonorum B XX ctonetun. BoineneHme camMocTosTenbHbIX AMCUMNANH: obwel Mukpobronoruu,
MeOVLUNHCKON, BETEPUHAPHOM, CEIbCKOXO3ANCTBEHHON, TEXHNYECKOM, KOCMUYECKON, TrEHETUKN N FTeHHOMN NHXEeHepun
MUKPOOPraHM3MOB, BUPYCONOTrMK, MONEKYNSPHOM 6ronorun, BuoTexHonoruu.

MepcnekTBbl paseuTus Mukpobuonorum B XXI ctonetun. PeweHne rnobanbHbix npobnem no ctabunusauum
6aKkTepMsMM ra3oBOro cocTasa aTMocepbl 3eMM, OXpaHa OKpyXarllei cpelibl, HENOCPELCTBEHHOE yyacTue B
peweHnn NPOAOBONLCTBEHHBIX, MEAULMHCKNX Y SHEPreTMYEeCKUX Npobnem YenoBeyecTsa.

Tema 2. Mopcponorusi n LUTONOrNA MUKPOOPraHU3MOB

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Mporpamma aucumnnuHbl "Mukpobuonorus”; 44.03.05 "lMNeparornyeckoe obpazoBaHue (C LBYMS NPOCOUASAMI NOAFOTOBKM)".

MeTonbl Knaccmyeckom MI/IKpOéI/IOJ'IOFI/IVIZ MUKpPOCKOMNu4, Metodbl ctepunmdaunn, Metonbl Nony4eHnA YHNCTbIX KynbTyp U
KynbTUBNPOBaHNE MUKPOOPraHM3MOB Ha NUTATENbHbIX Cpenax, MeTodbl XpaHeHNna MUKPOOPraHM3MoB.

CX0[LCTBO 1 pasnuyve B opraHn3aLmuy KNeTok aykapuot u npokapnot. OCOOEHHOCTM OpraHM3aLmuy MUKPOCKOMUYECKNX
rpvubos, Bogopocneit, npocTeiwmx. OTCyTCTBME KNETOUHOW CTPYKTYpbl Y BUPYycoB. CTPYKTYpa BUPUOHOB.

Mopdpornorusi, ynbTpacTpyKTypa, MakpoMONeKynsipHas opraHu3aumns kneTok npokapvot. Mopdhonoruyeckoe
pa3Hoobpasvie. O4HOKNETOYHbIE Y1 MHOTOK/IETOYHbIE (HUTHATbIE, MULennanbHble) doopMbl. CTPYKTYpHbIE pasnnyus
rPammoNoXuTENbHbIX 1 rpaMoTpuuaTenbHbix 6akTepuin n apxeir. ObpasoBaHue L-goopM, ccheponaos, MPOTONIacToB.

MoBepPXHOCTHbIE CTPYKTYPbl. CTPOEHUE 1 CPYHKLIMM KNETOYHBIX CTEHOK Y FpaMoTpuLaTenbHbIX HakTepuii: HapyXxHas
mMeMbpaHa, NenTuaorNMKaHOBbIA (MypenHOoBbIl) cnoii. MoHATME O NeprniasMaTMiyeCcKOM NPOCTPAHCTBE, Er0 PONN U
3HayeHNM Kak 0coboro NoNNEYHKLMOHANBHOrO KOMNApTMeHTa BakTepuanbHoi knetkn. OcobeHHOCTV CTPOEHUS
KNETOYHOW CTEHKU rpaMnonoXmnTenbHbIX 6akTepuii: NENTUAOTNNKAH, TEAX0EBbLIE KUCNOTbI. KNETOUHbIE CTEHKM apXxeii:
reteporonucaxapuiHble, NCEBOOMYPEUHOBLIE, MMUKONPOTEUHOBLIE, BenkoBble. Apxen 6e3 KNeTOUHbIX CTEHOK.

"Mukokanukc, kancynbl, Yexnbl. VIx 3HaYeHne npu B3aMMoIeNCTBIN KNETOK NPOKapUOoT C OKpyXatollen cpenor n mexay
coboli.

Munn (prmbpun). KneTouHble BEIPOCTbI: MPOCTEKM, MMADbI, WKMbl. AHTUIEHHbIE CBOMCTBA NMOBEPXHOCTHBIX CTPYKTYP
npoKapwmor.

MoaBNXHOCTb 6aKTep|/|ar|be|x KneTok. )KFyTVIKVI. an/IHLlI/II'II/IaJ'IbHoe oTnnymne 6aKTepI/IaJ'IbHOFO XryTrkKa OT XryTuka
npokKapuorT. Ckonb3asuas 1 nonsatowas noasmxHoCTb HEKOTOpPbIX 6aKTep|/||7|, ee MexaHu3M. Takcucol.

Memb6paHHbIii annapart. Lintonnasamatnyeckas membpaHa, 0CobeHHOCTH ee CocTaBa, CTPYKTYPbl U (oyHKUMK ¥ BakTepuii,
MOHATUE O MONUPYHKLIMOHANBHOCT MeMbpaH. Me3ocombl. MembpaHbl apxeii.

OcobeHHOCTM TpaHcnopTa BellecTB y bakTepuii n MexaHnaMbl, obecneumsarolime obMeH BEWECTB C OKpyXatoLlei
cpenon.
JNokanmaaums gpixatenbHbIX 1 OTOCUHTETUYECKUX LIENEN TPAHCNOPTA NEKTPOHOB.

Lutonnasma 6aktepuanbHoi knetku. Lintoszons. Pubocomel apxeit n 6aktepuii: cocTas, CTpoeHne, doyHKUMW. Pasnuyns
pnbocoM aykapuoT 1 npokapuoT. Hykneonn (6aktepuanbHas xpomocoma). M'mcToHononobHble 6enkn ayKapuoT 1 apxei.
CBa3b Hykneouaa ¢ umtonnasmaruydeckoin membpaHoit. Mnasmuibl v opyrue reHeTmyeckne anemMeHThbI.

BHyTpunnaamarmyeckme BKNOYEHUS. 3anacHble BewecTsa: nonngocagarsl (BOMKOTWH), FpaHybl NOAN-B-OKCMMACNSHON
KNCNOTbI, 9NeMEHTapHas cepa, LnaHoULMHOBbIE rpaHynbl. CTPYKTypbl (BKNOUEHUS) MMetoLwmMe PyHKLMOHANbHOE
npucnocobrTenbHoe 3HaYeHne: KapboKCMCOMbI, Fa30Bble BAKYONM, MArHUTOCOMbI, XTOPOCOMbI 3eMeHbIX 6akTepui,
hrkobunmcomsl unaHobakTepuin. benkosble kprcTannsl benkosbie MeMBpaHbl 6akTepuanbHbIX BKIOYEHUI ? 0COObIA THM
KNEeTo4YHbIX MeMBpaH, NPUCYLLWA TONBKO NPOKaproTaM.

LeneHue knetkn n cnocobbl pasMHOXeHUs MUKpoopraHmamos. Pennukauns OHK, cerperaumnsi Hykneovaa u
(pOpMMpPOBaHME NEPEropoaKkM Npu OeneHnn KNeTok npokapuoTt. MNMovykosaHne 6akTepuin. CKOPOCTb Pa3MHOXEHUS.
KnetouHble umnknbl 6aktepuii (baumnn, npocTekobakTepuii, MukcodakTepuii). KneTouHas omccoumaums.

KnetouHas opudbgpepeHLmMpoBKa B NPOLLECCE OHTOTEHETNYECKOr0 pa3BuTus baktepuii. MNokosawmecs popMel.
9K30Cnopsbl, 9HOOCMOPbI, LNCTbI, MMKCOCNOPbI, akuHeTbl. OBpasoBaHue CneLmnanma3npoBaHHbIX KNETOK (reTepoLmCTh
unaHobakTepuit).

Tema 3. DU3noONOrsi MUKPOOPraHU3MoB

Cnocobbl obecrneyveHusi sHepruein. Ok30reHHble 1 SHAOreHHbIE oKucnsieMble cybcTpathl. [JOHOPbI 91EKTPOHOB.
MepeHoCHUKN 3NIEKTPOHOB W 3NIEKTPOHTPAHCMNOPTHBIE CUCTEMBI: UX OCOBEHHOCTY Y Pa3NnYHbIX OpraHnamMoB. Ponb AT®,
crnocobbl ee 06pazoBaHus.

BpoxeHus. OnpeneneHne noHATUS "6poxeHne”. Myt cépaxmBaHus yrneBoaoB U APYrux OpraHNYeCKnX COeANHEHWA.
MonoyHoKMCNoe roMo- 1 reTepodoepMeHTaATUBHOE BpoXeHKe. [PONMOHOBOKUCTIOE, MACNSIHOKUCIIOE, MyPaBbUHOKNCOE,
CMUPTOBOE 1 Apyrue Buabl 6poxeHunii. XapakTepnctuka MUKPOOPraHW3MOB, Bbi3biBAOLMX OPOXEHUS.

AspobHoe ObixaHne. PopMbl yHacTUs MONEKYNSAPHOrO KMCNOPOaa B OKUCNEHUUN pasHbix cybcTpatoBs. MonHoe u HenonHoe
okucneHue cybetpata. Ponb uykna TpmkapboHOBbIX KUCIOT. XapakTepucTuka BaXHENWNX MUKPOOPraHN3MoB,
ocyllecTBRsAOWMX aapobHoe okncneHve 6enkos, yrneBonoB, YrNeBOAOPOAOB U LPYrMX MHOrOYrNEePOLHbIX BELWECTB.
MeTtunnotpocpbl. OKMCNEHUE HEOPraHMYeCKUX CyBCTPaTOB: BOCCTAHOBNEHHBIX COEAUHEHNI CEPbI, a30Ta, Xeneaa,
MOMEKyNsipHOro Boaopoaa u apyrux. OCHOBHbIE FPYMMbl XEMONUTOTPOMHbIX BakTepUil 1 apXxeil.

AHaspobHoe ObixaHue. OnpeneneHve NOHATUS "aHaspobHoe AbixaHue". [JoHOPbI U akLEenTopbl 9NEKTPOHOB,
MCMONb3yeMble Pa3HbIMI MMKPOOPraHn3Mamu nNpu aHaspobHOM ApixaHun. MUKpoopraHmaMbl, BOCCTaHaBNMBAOLLNE
HUTPAaTbl U gpyrue coeanHeHns asoTa (GUCCUMUIALNOHHASA HATPATPeoyKUMa U OEHUTPUPUKaLNS).

CynbchaTBoccTaHaBvBaloWme 1 cepyBoccTaHasnuearowme 6aktepmm (AUCCUMUNSLMOHHAS CynbgpaTpeayKums).
MeTaHoreHbl, nx ocobeHHocTn. ObpasoBaHne MeTaHa 13 YrnekmMcnoTbl U APYyrux CoOeaAnHEHWUIA. ALEeTOoreHsbl.
XeMoCcuHTes.

doTocuHTes. OcobeHHOCTY POTOCKHTE3A Y NpokapuoT. CocTas, opraHn3aumnst  EYHKLUUM pOTOCUHTETUHECKOTO
annapaTta pasHblX MUKPOOPraHWaMoB. MrMeHTbl U Ux nokanusaumsi. JloHopbl 3NeKTPOHOB. ANEeKTPOHHOTPAHCMOPTHAS
uenb. POTOCKHTES C BhlAeneHnem 1 6e3 BblaeneHus kucnopoga. Vicnonb3oBaHne CBETOBOM SHeprum ranobakteprsimu.

MutaHue. MoTpebHOCTV NPOKAPUOT B MUTATENBHbBIX 3NEMEHTAX N MUKPO3NeMeHTax. ICTOYHNKIN BUOreHHbBIX 3NIEMEHTOB.
dakTopbl pocTa.

MexaHun3m NocTynieHnsl NMTaTe/bHbIX BELWECTB B KNeTKy 6akTepuii, MeMOpaHHbI/ TRpaHCMoPT, ANGAY3uns. HO0- 1
9K30LMTO3 y 3yKapuoT.

am PAEKTPOHHBH
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Tunbl nuTaHnsa baktepuii: PotoTpodus, xemoTpodpus. ABToTpodpus 1 retepoTpodus. Jintotpodoms 1 opraHoTpodms.
CoOTHOLLEHME 3TUX TUMOB NMUTAHNS Yy Pa3HbIX 0PraHna3moB. [poToTpodobl U aykcoTpodobl. [oHATNE O MMKCOTPOMUN.

BurocuHTeTMYeCKUE Npouecchl. ACCMMUNSLNS YTNEKUCNOTEI aBTOTPOGHBLIMU 1 FETEPOTPOXHBIMU MUKPOOPraHN3MaMN.
PubynesobugpocgatHblii LMK 1 OpYyrue nyTu YCBOEHWS YINEKNCNOro rasa aBToTpochamu.

YcBOEHVe coefMHeHUii a3oTa. ACCUMUNSALMOHHAS HATpaTpeaykuus. drkcaums aTMOCGEPHOro asoTa.
CB060OHOXMBYIWME U CUMBUOTUYECKIE a30T¢IUKCaTOpbI.

CWHTE3 OCHOBHbIX 6I/IOI'IOJ'IVIMepOBZ HYKNEeNHOBbIX KNCNOT, GGJ'IKOB, nmnnoos, yrnesonos. BTOpVI'-leIe meTabonuThl.

Poct MUKPOOPraHn3mMoB. Poct I'IOI'IYJ'I;ILI,I/II7I B nepmo,u,mquKon N HenpepbIiBHbIX KyNbTypax. HakonutenoHble, YACTbIE U
CMellaHHble KyNbTypbl MUKPOOPraHM3MOB. Poct B ﬂepMO,D,MHeCKOIZ n HeﬂpeprBHOIZ KynbType. MeToabl
KyNnbTUBNPOBAHUA. YCTDOMCTBO MPOMBbILLSIEHHbIX DEPMEHTEPOB.

Tema 4. HacneacTBEHHOCTb U U3MEHUYMBOCTb MUKPOOPraHM3MOB

OcobeHHOCTU pa3MHOXEHNS MUKpoopraHuamoB. CTpoeHune baktepuanbHoi JHK. PasMHoxeHne y 6akTepuii. Ocobble
MEexaHn3Mbl Nepeayn HacneaCcTBEHHON MHdpopmMauuy y 6akTepuin (KOHbloraums, TpaHcopMaUns 1 TpaHCOYKUUS).

eHoM. MeHoTMN. deHoTUN. MexaHn3aMbl pennukaummn 6akTepuanbHon XpOMOCOMbI. Beicokasi IaMEHYMBOCTb MPOKapUOT.
MytareHbl. MyTaumm. PekoMbrHaLmm reHeTM4eckoro matepuana: penapauys, TpaHcgpopmaums, TpaHcoyKLms,
KOHbtoraumsi. 3HaveHve MyTaumin. MepcnekTuBLI FTEHHOR UHXEeHEepPUH.

Tema 5. MpakTuueckoe Ucnonb3oBaHUe MUKPOOPraHM3MOB.

MpakTnyeckoe NCronb3oBaHNe MUKPOOPraHn3MoB. MUKpoOHbIE BUOTEXHONOMU B NMPOMbIWNIEHHOCTU, CENTIbCKOM
XO35NCTBE U MeguLnHe.

MukpoopraHnambl - NPOAyLEeHTbl aHTUOMOTUKOB, LPYrUX NeKapCTBEHHbIX BelwecTB. [aToreHHble MMKPOOPraHN3Mbl 1
UMMyHWTET. Bo3bynmTenu Bo3BpaTtHOro Tngoa, Xxonepsbl, bptowHoro tnda, Tybepkynesa. CtatounokoKKOBbIE MHADEKLMN.
MapasunTtnyeckne oopMbl MUKOMNA3M - BO3ByauTenein oCTpbIx pecnupaTopHbix 3abonesaHuii  NHeBMOHMU. Bupychl -
B036yanTenu 3aboneBaHunin YenoBeka, PacTEHUIA, XMBOTHbLIX U HACEKOMbIX. BUpycHbIe NHOpeKUNOHHbIE 3aboneBaHns:
cnna, v op.

OTHOLEHNE MIKPOOPraHN3MOoB K Temnepatype (MCUxXpogousibl, ME30GUIIbI, TEPMOGUILI U SKCTPEMAalbHbIE TEPMOGUIIbI).
LeicTBrE BLICOKMX U HU3KUX TEMMEPATYP Ha POCT 1 BbIXXMBAHNE MUKPOOPraHN3MOB.

'mppocTatmyeckoe aaeneHve. YCTONYMBOCTb MUKPOOPraHN3MOB K BbiCylWMBaHMIO, OTHoweHme K pH cpeabl. Ocmochunsl,
ranogounbl.

BnunsHue nyymcToii aHeprum (ConHevHoe nanydeHune, uckycctseHHbln YO, UK - nanyyeHne, noHnsnpytowee nanyyeHuve,
pannoBOSHbI, YNIbTPa3Byk). YCTONYMBOCTb MUKPOOPraHN3MOB K NEPEYUCIEHHBbIM (hakTopam.

OTHOLWEHME K MONEKYNSAPHOMY KMCIOPOLy - a3pobHble MUKPOOPraHWaMbl, 06nuraTHbole 1 pakynbTaTMBHbIE aHA3POoObI.
BnnsHme xnuMmnyeckunx BewwecTs OpraHNYeckoin 1 HeopraHM4eckoi NPUPOAbl Ha MUKPOOPraHU3MbI.

Tema 6. Ponb MMKpPOOPraHU3MoB B KPYroBOpOTE BELLLECTB

Buroreoxumuyeckas nesTenbHOCTb MUKPOOPraHM3MoB. Y4YacTie MUKPOOPraHW3MoB B BUOreoxmMmnyeckix Lmknax
COeOVHEHNI yrnepoaa, a3oTa, Cepbl U APYrvx 3NeMeHTOB. Tpodomyieckue CBSIau B pasnunyHbix coobecTeax
MUKPOOPraHN3MOB.

3HaueHue M1KPOOPraHM3MOB B re0NOrMYeckux npoLeccax: B oOpMMpPOBaHNM KOPbI, B BLIBETPUBAHWUM, B BbileNaynBaHUN
ropHbIX Nopof, B pyfoobpasosaHum. Ycnosus 0butaHns MMKpOOpraHuamMoB B nouse. N'ymycoobpasoBaHme. MNouBeHHbIE
cooblecTsa MMKPOOPraHn3mMoB. Ponb MKpPOOPraHM3mMoB B (DOPMUPOBaHMM COCTaBa NPUPOLHbIX Bo4. BonoHble
coobuecTsa MMKpoopraHnamos. CaMooumLleHe BOLOTOKOB. Y4acTue MKPOOPraHM3MoB B (DOPMUPOBAHMI COCTaBa
atMocdoepsbl, POfib MUKPOOPraHN3MOB B BO3HUKHOBEHWN NAPHMKOBbLIX ra30B.

BsavmopencTere MIKPOOPraHn3mMoB C PACTEHNSMU U XMBOTHLIMU. B3aUMOCBSI3b MUKPOOPraHN3MOB C PacTeHUSIMU.
Puzocdpepa. Mukopusa. KnybeHbkoBble 6aktepum - cumbroHTbl 6060BbIX. Ponb akTrHoMuueTos. Cumbros, accoumaumm
¢ poTtoTpodpamMu. PKOBMOHTHI y NMILANHUKOB. SNUEPUTHAS MUKOGRNIOpa pacTeHnin. ArpobakTepuu - BHYTPUKNETOYHbIE
napaauTbl. PUTONATOreHHbIe MUKPOOPraHN3MbI.

B3anmMocBsi3b MKPOOPraHU3MOB C XMBOTHbIMW. MKpoOpraHuamel - CUMBUOHTEI ryBoK, YepBei, MONNOCKOB,
MOroHOGYOp, PbIb 1 APYr1MX MOPCKMX XUBOTHbIX. YHacTve MUKPOOpraHuaMoB B Bopbbe ¢ BpeamTensmm
CENbCKOXO03ANCTBEHHbIX PaCTEHUI.

Mukpodhnopa KMWeYHOro TpakTa XBayHbIX XNBOTHbBIX B CBA3U C OCOBEHHOCTSMM UX MUTAHNUS.

HopmarnbHas Myukpodpriopa Yenoseka. 3HaueHe MUKPOGONOpbl B XMU3HK Yenoseka. [ncbaktepunos u ero
npenynpexaeHue.

Tema 7. UHcpekuns n UMMyHUTET

NHdbekummn, nHekuMoHHble 3abonesaHust. uHaMmuka nHgekLMoHHoro npouecca. Mepbl 60pbbbl ¢ MHGEKLMSIMUA.
NMmyHMTET. BPOXAEHHDBI 1 NPUOBPETEHHBI UMMYHUTET. ECTECTBEHHBIR N NCKYCCTBEHHBIA UMMYHMTET. MoHATUE 06
aHTuTenax. ImmyHooedumumThl. NMaToreHHoCTb U BUPYNEHTHOCTb MUKPOOPraHM3MoB. AcenTuka, aHTucenTuka,
ne3nHekums.

Tewma 8. I'Ipe.u.meT n3ydyeHus BUpyCcoJiormu. CTpoeHue U XMMUYECKUIN COCTaB BUPYCOB.

Bupycbl. CtpykTypa. CTpoeHne BUpPYCHOM YacTuubl. BaamMonelicTere ¢ kneTkoi xo3simHa. MeToabl KynbTUBMPOBAHNS
BUPYcoB. MNprHUMMbI knaccudoukaumm Bupycos. MNMoHsiTre n 6akTeprodgarax. OcobeHHOCTV cTpoeHust 6akTeprodaros.
Mpouecc B3auMoaencTBMSl oaroB U YyBCTBUTENBHOCTL K HUM BakTepuanbHbIX KNeTok. BupyneHTHble 1 yMepeHHble

harw.
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5. MepeyeHb yue6HO-MeTOAMUYECKOrO 06ecneyeHust Ajisi CaMoCTOATEeNbHON paboTbl o6yyatoLMxcsa no
AucuunnuHe (Moaynio)

CamocTosiTenbHas paboTa 00y4atolmMXcs BbINONHASTCS Mo 3a0aHWI0 1 NPY METOAMNYECKOM PYKOBOACTBE Mpenoaasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHas pabota noapasnensieTcs Ha caMocTosiTeNbHYO paboTy Ha
ayIVNTOPHbIX 3aHSATUAX U Ha BHeayOUTOPHYIO CaMOCTOSTeNbHYo paboTy. CamocTosTenbHas pabota obyyatowmxcst
BK/IHOYaET Kak MOMHOCTbIO CaMOCTOSTENbHOE OCBOEHWE OTAENbHbIX TEM (pasnenos) AUCLUUMNANHLI, Tak U NpopaboTky TeM
(pasmenos), ocBavBaeMbIX BO BpeMs ayAMTOPHOW paboTbl. Bo BpeMsi caMocTosTenbHol paboThl obydatowmecs YiTarT 1
KOHCMEKTUPYIOT Y4ebHYI0, Hay4yHyIo 1 CMPAaBOYHYIO NMNTEpaTypy, BbIMONHAIOT 3a4aHusl, HanpasieHHble Ha 3aKkpenneHne
3HaHWiA 1 0TPabOoTKY YMEHW 1 HaBbIKOB, TOTOBATCS K TEKYLIEMY M MPOMEXYTOYHOMY KOHTPOMO MO AMCUUMIMHE.

OpraHunsauusi caMocTosTenbHO paboTbl 0ByHaroIWMXCs PErnaMeHTUPyeTCs HOPMaTUBHBIMI LOKYMEHTaMu,
y4ebHO-MEeTOANYECKON NMTEepaTypoii U SN1eKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKIOYAS:

Mopsiook opraHn3aumm n ocylecTBAeHNS 06pa3oBaTeNbHON NesTeNbHOCTM No 06pasoBaTebHbIM MPOrpamMMam BhICLIETO
0bpasoBaHus - nporpammam bakanaspuara, nporpammam crieumanmTera, nporpammam MarmcTpatypbl (YyTBepXaeH
npukasom MuHuctepctsa obpasosaHus u Hayku Poccuiickoin Pepepaunm o1 5 anpens 2017 roga Ne301)

MNMucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Ne14-55-996uH/15 ot 27 Hos6ps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON PaboTbl CTYAEHTOB BLICILMX Y4EOHbIX 3aBefeHMNA"

YcTae cheaepanbHOro rocynapcTBeHHOr0 aBTOHOMHOIrO obpasoBaTtensHoro yupexaeHns "KasaHckuin (MpuBonxckuii)
denepanbHblil yHMBepcutet”

MpaBmna BHyTPEHHEro pacnopsaka goefepansHOro rocy1apCTBEHHOrO aBTOHOMHOMO 06pasoBaTeNbHOMO yYpeXx AeHNs
BbICLIEro NpocpeccmoHansHoro obpasosarus "KasaHckuii (MpuBonxckuii) doeaepanbHblii yHUBEpCUTET"

NokanbHble HopMaTuBHble akTbl KasaHckoro ([prBonxXckoro) dhenepanbHOro yH1ueepcuTeTa

6. POHA, OLLEHOUYHbIX cpencTts no gpucuvninHe (MOAyﬂIO)

®DOHL OLIEHOYHbBIX CPEACTB MO AUCUMNANHE (MOAYNIO) BKIOYAET OLEHOYHbIE MAaTEPUanbl, HaNpPaBneHHbIE HA MPOBEPKY
OCBOEHWS KOMMETEHUMIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/HOYAET OLEHOYHbIE
CpeLCTBa TEKYLWEro KOHTPOMS 1 OLEHOYHbIE CPELCTBA NMPOMEXYTOUHON aTTecTaumm.

B dpoHIe OLeHOYHbIX CPeACTB COAEPXUTCS creayiolas UHpopMauums:

- COOTBETCTBME KOMNETEHLUIA MNaHUPYEMBIM pe3dynbTatam 06y4eHus No JUCLUMNAMHE (MOLYNIo);

- KpUTEPWM OLIEHMBAHNS COPMUPOBAHHOCTY KOMMNETEHLWIA;

- MEXAHU3M (POPMUPOBAHMS OLEHKM MO AMCUUNAVHE (MOLYNIO);

- onucaHve nopsiaka NPUMEHeHWs U NpoLeaypbl OLEHNBAHNS LS KaXA0ro OLEeHOYHOro CpencTBa;
- KPUTEPVMN OLIEHMBAHNS LS KAXA0r0 OLEHOYHOr0 CPencTBa;

- coaepXxaHume oueHO4YHbIX CpencTBs, BKOYas TpeéoBaHI/IFI, npegbsasnsaemMble K OEenCcTBuAM o6yqa|ou4v|xc9|,
OEMOHCTPUpPyeMbIM pe3ynbTataM, 3adaHns pas3/indHbIX TUMOB.

DOHL OLEHOYHbIX CPEACTB MO AMCUMNINHE HaxoauTcs B MpunoxeHun 1 K nporpamme AUCLMUNAUHBI (MOLYNO).

7. NepeyeHb nuTepatypbl, HEO6XOAUMON AN OCBOEHUS AUCLUN/INHBI (MOAYNS)

OcBoeHue gucumnanHbl (Moayns) npeanonaraeT M3yYeHne OCHOBHOW U [OMNONHUTENbHOW y4ebHOM nuTepatypbl.
NuTtepatypa MoxeT ObiTb AOCTYMHa 0by4aloWmnMcs B 0AHOM U3 ABYX BapuaHToB (NGO B 000UX N3 HIX):

- B 9NIEKTPOHHOM BUAE - YEPES IANEKTPOHHBLIE OUONMOTEYHBIE CUCTEMBI HA OCHOBaHMM 3ak/o4eHHbIX KDY noroBopos ¢
npasoobnanarensmu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyaroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo ynTaTenbckum 6uneTam B COOTBETCTBUU C Npasunamu nonb3osaHus HayyHol 6ubnmoTekoii.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO 13 NtoOOI TOYKM NpY BBELEHMM 0OYYaOLWMMCS CBOEMO NIOrMHA 1 Napons
OT JIMYHOTrO KabuHeTa B cUCTEME "ONEKTPOHHBIA YHUBepcUTeT". Mpn MCNONb30BaHMK NEYaTHBIX M30AaHUA BBNNOTEYHDbI
oOHA, OOMXKeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTta He MeHee 0,5 ak3emnnsapa (ans obydatowmxcs no dProC 3++ - He
meHee 0,25 ak3emnngapa) Kax4oro U3 n3gaHuii OCHOBHOW nuTepartypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nMTepaTypbl Ha Kaxaoro obyyarowerocs n3 yucna nuu, OLHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO OUCLMMINHY.

MepeyeHb OCHOBHOW 1 BONONHUTENBHON Y4ebHOM nuTepaTypbl, HEOBXOAUMO AN OCBOEHWNS AMCUMNAMHBLI (MOOYNS),
HaxoauTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnnmHbl. OH NOANEXMNT OBHOBAEHMIO NMPU N3MEHEHNM YCNOBUIA
noroeopoB KDY ¢ npaBoobnagatensiMm anekTpPoHHbIX U34aHWIA U NMPU N3MEHEHUW KOMNIEKTOBaHNS ooHA0B Hay4Hoi
6unbnuotekn Ky,

8. NepeyeHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", HeoOX0,AUMbIX ONS
OCBOEHUSI AUCLIMMIUHDbI (MOOYNA)

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHuua 7 ns 11. Bl YHH
rlorlyfos

ARl | AL O



Mporpamma aucumnnuHbl "Mukpobuonorus”; 44.03.05 "lMNeparornyeckoe obpazoBaHue (C LBYMS NPOCOUASAMI NOAFOTOBKM)".

EnvHoe okHO oocTyna K MHpopMaumnoHHbIM pecypcam ? Mukpobuonorus -
http://window.edu.ru/catalog/resources?p_rubr=2.2.74.2.14

KHuru no mukpobuonoruu - http://propionix.ru/knigi-po-mikrobiologii
YyebHukn no Mukpobuonoruu - https://medstudents.ru/

9. MeTtoguyeckue ykasaHus ons 06y4aloLLLMXcsl MO0 OCBOEHUIO AUCLUMAUHBI (MOAYNS)
Bup pabot MeTtoaunueckue pekomeHpauum

nexkuum KoHcnekT nekuuii gonxeH cogepxaTb Ha3BaHWe TeMbl, NnaH nekunn. MaTtepuan KOHCNeKTMpyeTcs
KpaTKo, NOCNnenoBaTefbHO, C BblAeNEHNEM OTAe/NbHbIX BOMPOCOB TeMbI. [10BbICUTb CKOPOCTb
KOHCMNEKTMPOBaHUS MOXHO MUCMOMb3ys 0OIWENPUHSTLIE CoKpalleHusi, abbpeBnaTtypbl, CXEMbI.
OCHOBHble TepPMUHbI PpeKOMeHayeTCs BblaenaTb. [pu NCnonb30BaHNM NHTEPaKTUBHbLIX METOO0B
TpebyeTcs yyacTme cTyneHTa B o6cyXaeHnn Matepmana, 060CHOBaHMM BbIBO4OB, NPEAN0XEHHbIX B
X0[le U3N0XeHNs NeKUMOHHOro Matepuana.

nabopatopHbie| Lienbto nabopaTopHbIX 3aHSATUI SBASIETCS cucTemMaTmaaumst u o6obleHne 3HaHWi Mo n3y4aemon Teme

paboTbl nnn pasneny, oOPMMPOBaHMe yMeHuin paboTaTb MMKPOCKOMOM, MKponpenaparamu, ¢
LOMONTHNTENbHLIMM UCTOYHUKAMM MHPOPMALIMK, COTMOCTABSTb U CPAaBHUBATD, BbICKa3biBaTb CBOO
TOYKY 3peHus 1 T.M. MoaroToBka k nabopaTopHbLIM 3aHATMSIM NpeanonaraeT CaMmoCTOSTENbHYIO
npopaboTky y4ebHol nuTepaTypbl, NeKUNA N MHTEPHET-UCTOYHMKOB MO CHOPMYNIMPOBaHHbLIM
Bonpocam. B cnyyae 3atpynHeHui cgpopMynmpyiiTe BONpoC U 3aaanTe ero npenonasartento Ha
nabopaTopHOM 3aHATUN.

camocTtos- | CamocTtosiTenbHas pabota npennonaraet, kak perynsipHyto NoAroToBKy CTyAeHTa K pas3nnyHbiM

TenbHas oopMaMm 3aHsITWiA, Tak 1 BbINONHEHVE OTAENbHbIX 3a4aHuii B npouecce pasbopa TeopeTnyeckux

paboTa MONOXEeHW B XoAe NpoBeAeHVsl 3aHATWI. BHeayomMTopHas camocTosiTenbHas pabota BkioYaeT
NpopaboTKy KOHCMEKTOB NpeAabIaAyWuX NeKUMi, BbINoHEHE 3a4aHuii B paMkax NoaroToBKM K
nabopaTopHbIM 3aHATUSIM, KOHCMEKTUPOBAHWE MaTeprana no Bonpocam, BbIHOCUMbIM Ha
caMocTosiTeNnbHoe nayveHue. MNpu HeobXoaUMOCTY, PEKOMEHIYETCS MPOBOAUTL NPOBEPKY TEPMUHOB,
MOHSATUI C MOMOLLBIO SHUMKNONEANiA, CnoBapei, CPaBoOYHKOB C BbIMUCHIBAHWEM TONKOBAHWIA B
TeTpanb.

3aver Mpy NoAroToBKe K 3a4eTy HEOBXOAVMO ONMPATLCS HA PEKOMEHLOBAHHbIE NUTEPATYPHBIE UCTOYHUKM,
MaTtepuan nekumin n nabopatopHbIX 3aHATUIA, 0bpa3oBaTenbHble MHTEPHET-pecypcbl. Heobxoaumo
CTPYKTYpMpOBaTh BECb MAaTEpUan, PEKOMEHLYETCS MO KaXA0My BOMPOCY COCTaBUTbL KPaTKMM
OMOPHbBIVi KOHCMEKT, COCTABUTb CNIOBaPb KIHOYEBLIX TEPMUHOB. L1151 NOBbIWEHNS 3PEKTUBHOCTH, MO
Mepe MoBTOPEHUs MaTeprana, Heo6Xo4MMO NPOBOAMTL aHANN3 B3aUMOCBSI3N PA3INYHbIX Pa3aenoB
LUCUWMNAVHBI.

10. NMepeyeHb MHCGPOPMALLMOHHBIX TEXHONOIMI, UCNONb3YEMbIX NMPU OCYLLECTBNEHUN 06pa3oBaTeNbHOro
npouecca no gucuuniInHe (MOAYnNo), BK/IOYasA NepeyeHb NporpaMMHOro obecneyeHns U MHGPOPMaLIMOHHBIX
CNpaBOYHbIX CUCTEM (MPU HEOO6XOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONb3YeMbIX NMPU OCYLLECTBNeHU 06pa3oBaTebHOro npolecca no
OMCUMNAVHe (MoLynio), BKNOYas nepedeHb NporpaMMHOro obecrnedeHns N MHGOPMAaLIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpamMMme AUCLMNNMHBI (MOOYNS).

11. OnncaHue maTepuanbHO-TeXHUYeckon 6a3bl, HEO6XOAUMOW ANs OCYLLEeCTB/IeHUs1 06pa3oBaTenbHOro
npoLecca no gucuunanHe (Moayto)

MatepuranbHo-TexHu4eckoe obecnedeHme obpasoBaTtenibHOMrO Npouecca no AnucumnanHe (Moaynto) BkaoyaeT B cebst
cnenywuwme KOMMNOHEHTbI:

MoMelueHns ons CaMOCTOATENBHON PaboThbl 0BYYaOLWMXCS, YKOMMIEKTOBAHHBIE CMELMANN3NPOBaHHOM Mebenbio (CTONbI 1
CTYNbs1) N OCHaLlEeHHbIe KOMMbIOTEPHOW TEXHUKOI C BO3MOXHOCTbLIO MOAKNIOYEHNS K ceTn "MIHTepHeT" n obecnedyeHnem
LOCTyNa B 3NEKTPOHHYIO MHCPOPMaLMOHHO-06pa3oBatenbHyto cpeny KdY.

YyebHble ayanTopun ons KOHTaKTHOW paboThl C MpenonaBaTeneM, yKoMNIeKkToBaHHble crneumanianpoBaHHoli Mebenbio
(cTonbl 1 CTYNbSA).

KomnbloTep 1 NpuHTEp AN pacrnedatku pa3aaToyHbix MaTepranos.
MynbTuMeguiiHas ayautopus.
CneumanusmpoBaHHas nabopatopusi.

12. CpencrtBa apantaumm npenogaBaHUsl GUCLUM/IMHBI K NOTPe6HOCTAM 00y4YaloLLUXCcsi MHBaNMA0B U NNL, C
OorpaHUyYeHHbIMU BO3MOXHOCTSMW 34,0POBbSI

rlpl/l Heobxo0aMMoCTH B o6paaoBaTean0M npouecce NpuMeHsaTCa cnegyowmne Metonbl U TEXHONOrnn, obneryatouime
BOCMpUATUE UHPOopMaLInUK o6yqa+om,|/|M|/|09 nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:
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- co3daHune TEKCTOBOW Bepcun nto6oro HETEKCTOBOrO KOHTEHTA /s ero BO3MOXHOIro npeo6pa303ava B
anbTepHaTnBHbIE POPMBI, y,D,O6HbIe ONna pasnnyHbIX nonb3oBaTenen;

- CO3[aH1e KOHTEHTA, KOTOPbI MOXHO NPeACTaBUTb B Pa3NnyYHbIX Buoax 6€3 noTepn AaHHbIX UK CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MaclWwTabrypoBaHus TekcTa U n3obpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUst KOHTEHTOM C KnaBmaTypbl;

- co30aHne BO3MOXHOCTEN ansi 00y4atolmMXcs BOCNPUHUMATD OLHY U Ty Xe MHOPOPMAaLMIO U3 PasHbIX NCTOYHUKOB -
Hanpumep, Tak, 4Tobbl NMLA C HAPYWEHUSIMX CNyXa NosydYany MHGPOPMaLMIO BU3yarnbHO, C HAPYLWEHUSIMU 3PEeHNS -
aynvanbHo;

- NPVYIMEHEHNe NPOorpaMMHbIX CPEACTB, obecneymBatoLWmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OMCLUMMNIMHON, 3a CHET aNlbTePHATUBHbIX CMOCOOO0B, B TOM YMC/e BUPTYasibHbIX 1abopaTopuii U CUMYNSILIMOHHBIX
TEXHONOMNIA;

- NPVYMEHeHNe ANCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMI Ans nepefadn MHOPMaLUK, OpraHn3auunn pasnnyHbIx
POPM UHTEPAKTUBHOW KOHTaKTHOW paboThbl obydatolerocs ¢ npenoaasartenem, B TOM Yucne Be6GUHapoB, KOTOpble MOryT
ObITb UCMONb30BaHbl NS NPOBEAEHUS BUPTYaNbHbIX IEKLIMA C BO3MOXHOCTbIO B3aUMOIECTBUS BCEX Y4aCTHNKOB
IMCTaHUMOHHOro 06y4yeHmsl, NpoBeIeHNsl CEMUHAPOB, BbICTYMNNEHNS C AOKNaAamy 1 3aWuTbl BbIMONHEHHbIX paborT,
NpPOoBeIeHNS TPEHVHIOB, OpraHM3aLmmn KONNeKTUBHOW paboThbl;

- NPYIMEHEHNEe ANCTAaHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOIWA O OpraHM3aummn GOOPM TEKYILEro 1 MPOMEXYTOYHOMO
KOHTPONS;

- YBENMYeHne NPOoOONXNTENbHOCTU caa4ym oby4atolMMcst UHBANUOOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSMI
3[10pOBbs DOPM NPOMEXYTOYHOR aTTECTALIMMN MO OTHOLWEHWIO K YCTaHOBNEHHOW NPOAONXUTENBHOCTU UX CAAYN:

- NPOLOMXMNTENbHOCTU caa4m 3a4éTa UM sK3aMeHa, MPOBOAMMOro B MMCbMEHHON hopMme, - He Bonee 4eM Ha 90 MUHYT;
- NPOOONXUTENBHOCTU MOArOTOBKM 06yYatolerocs K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatowwerocs npu 3awmnte KypcoBoi paboThbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsamMm ®rOC BO 1 yyebHbiM nnaHom no HanpasneHuto 44.03.05
"Meparormyeckoe obpasoBaHue (C AByMS NpodounsiMM NoAroToBKM)" U NPochunio NoAroToBku "bBuonorms n xummus".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.0.4.4 Mukpobuonorus

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

HanpasneHnne nogrotosku: 44.03.05 - MNepnarormyeckoe obpasoBaHue (C ABYMS NPOdoMNsaMmM NOArOTOBKM)
Mpodhunb noarotoskun: buonorns n xumms

KBanudomkauus BeinyckHuka: bakanasp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

oo Havana obyyeHns no obpasosBaTenbHoi 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)
51.B.0.4.4 Mukpobuonorus

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

HanpasneHnne noarotosku: 44.03.05 - MNepnarormyeckoe obpasoBaHue (C ABYMS NPodomMnsaMm NoaroTOBKM)
Mpodhunb noarotoskun: buonorns n xumms

KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

"on Havana obyyeHns no obpasosBatenbHoi 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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