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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
peaynbtatamm ocBoeHns OMOIM BO

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

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTaeMorn KOMNeTEHLUN
Orik-8 CnocobeH ocyLecTBNATb Nejarormyeckyto AesiTeflbHOCTb Ha OCHOBE CreumanbHbIX

Hay4HbIX 3HaHWI

MnK-3 CnocobeH NpUMeHSATb NPeAMETHbIE 3HaHUS B 0bnactu buonornn npu peannsaumm
06pasoBarenbLHOro npotecca

Obyvarowumitcsi, OCBOMBWNIA AUCUUNAUHY (MOSYb):
JonxeH 3HaTb:

- TeopeTnYeckme OCHOBbI 0bLei MUKPOBUONOrMI 1 BUPYCONOTUN;

- OCHOBHble cucTteMaTmnyeckume rpynnbl MUKPOOPraHn3MoB, X MOpC*)OJ'IOFI/I'-IeCKVIe, 6ronornyeckne 1 aKonornyeckme
0COBEHHOCTW, MPOUCXOXAEHNE, XO3ANCTBEHHOE 3HaYeHe, TeopeTUYeckme OCHOBbI 3HAYMMOCTU U COXpaHeH s
6ropasHoobpasus;

- METoo0N0rno CUCTeEMaTnkn, NpUHLNNbI COBpeMeHHOIZ K}'IaCCI/I(*)I/IKaLI,I/II/I MUKPOOPraHnM3mMoB 1 BUPYCOB;
- NIPUHUWNbI OpraHn3auunn, ctpoeHune, CBOWCTBA, OCHOBHbIE meTabonnyeckme npoueccbl NpoKapuoT.

JonxeH ymeTb:

- OTAn4aThb pas/indHble rpynnbl MUKPOOPraHnM3mMoB, MOTUBUPOBATL U 000CHOBbIBATb H806XO,D,I/IMOCTb COXpaHeHuns
6uopasHoobpasunsi, xapakTepuaoBaTb TaKCOHbI Pa3NNYHOr0 paHra;

- Habnopatb, oNUCbIBaTb, ONPEnensTb BUPYChl, 6akTepun, rpubsbi;
- MCCnenoBaTb PasnMyHbIE rPYMNMbl MUKPOOPraHU3MOB, 06 BSCHSTL NpoLiecchl x MeTabonmama

JonxeH Bnagetb:

- METOLaMV TaKCOHOMUYECKMX NCCNef0oBaHNI 1 KamepanbHoi 06paboTky NepBUYHOro Matepunana;

- MeToLaMu onpeneneHus Bupycos, 6aktepuii, rpnbos;

- METoLaMu KylbTUBMPOBAHUS MAKPOOPraHN3MOB PasinyHbiX TAKCOHOMUYECKUX FPynN;

- MeTonamu paboTbl C MAKPOCKONUYECKMMU 0O bEKTAMY (B TOM YUCNE KYNIbTUBMPOBAHUE Y MUKPOCKOMUPOBAHME U
INPHEPEHLIMPOBaHIE Pa3NNYHBIX MUKPOBUONOrNYeCKMX 06 EKTOB).

LonxeH 0eMoOHCTPUPOBaTb CNOCOBHOCTb M FOTOBHOCTb:

- B 3HaHWM OCHOBHbIX OOCTUXEHNIA COBPEMEHHOMN MI/IKpO6VIO)'IOI'VIVI N MOHNMAHNN NepcneKkTnB ee pas3BnTuA

- CNONb30BaTb 3KOJIOrN4YeCKyto rpaMOTHOCTb U 6a3oBble 3HaHWUS B 0bnactu MI/IKpO6I/IOJ'IOFI/II/I B XN3HEHHbIX CUTYyalUnsX;
NpPOorHo3npoeaTb NnocnencTens cBoel I'IpO(pGCCI/IOH&J'IbHOVI 0eAatTenbHOCTN, HECTU OTBETCTBEHHOCTb 3a CBOWU pelleHns

- NoHUMaTb 6a30Bble MPeAcTaBneHns 0 pasHoobpasnm Gruonormyecknx 06bEKTOB, 3Ha4YeHe bruopasHoobpasns ons
ycToumBocTy Brocgepel

- UCnonb3oBaTb MeToAbl HabnaeHUsl, oNucaHus, naeHTUdMKaUnmM, Knaccmukaumm, KynbTMBMPOBaHUS
MrKpoburonornyeckmx o6 eKToB

2. Mecto aucumnnuHbl (Moayns) B cTpyktype OIMNoOIM BO

LaHHasa oncumnnmHa (mogynb) BkNtodeHa B padgen "51.0.09.03 OucumnaunHbl (Mogynu)" OCHOBHOM NPOECCUOHANBHOW
obpaszoBatenbHoi nporpammel 44.03.05 "Meparornyeckoe obpasoBaHve (C AByMS Npochunsammu noarotosku) (bronorus un
XUMUS)" N OTHOCUTCS K 0653aTENBHBIM ONCLUMIMHAM.

OcBauBaetcs Ha 3 Kypce B 5 cemecTpe.

3. O6beM AUCUMNMNMJIUHDI (MO,IJ,yJ'ISl) B 3a4eTHbIX eauHULLax ¢ yKka3aHMeM KosimyecTtBa 4acoB, BblaeJIeHHbIX Ha
KOHTaKTHyI0 paboTy obyualoLmxcs ¢ npenogasareneM (Mo BUAaMm yd4ebHbIX 3aHATUN) U Ha CaMOCTOSITENIbHYIO
paboty obyuaromxcs

O6was TpynoeMKOCTb AUCLMINANHBI COCTaBASET 3 3a4eTHbIX(ble) eauHmL(bl) Ha 108 yaca(os).

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

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

CamocTositenbHas paboTa - 56 4aca(os).
KoHTponb (3a4éT / ak3aMmeH) - 0 yaca(os).
dopma NPOMEXYTOHHOr0 KOHTPONS ANCLMMANHBI: 3a4eT B 5 ceMecTpe.

4. CopepXxaHue auCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3nenam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONIMYeCTBa aKkageMU4yecknx 4acoB U BUOOB yYebHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nnaH KOHTaKTHOW M CaMOCTOSITENbHON paboThl MO AUCLMNNIMHE (MOAYNIO)

Buapbl 1 yachl
KOHTaKTHOW paboTbl,
Paspenbl gucumnnuHbl / WX TPyAOEMKOCTb CamocrosiTenbHasi
N Moayns Cemectp (B yacax) pa6ota
MpakTuueckuellaboparopHblie
Jlekumn 3aHATUSA paboTbl
Tema 1. MecTo MUKpOOpPraHw3moB B
1.|mMunpe xuneoro. Nctopus 5 2 0 4 8
MUKpOBUONorum
Tema 2. Mopgoonorus n umMTonorus
2. MMKPOOPraHn3MoB 5 4 0 4 8
Tewma 3. dusunonorus
8. MWKPOOPraHn3MoB S 4 0 4 8
Tema 4. HacnenctBeHHOCTb U
4. N3MEHYMBOCTb MMKPOOPraHN3MOB 5 2 0 2 6
Tema 5. MNpakTuyeckoe
5 1CNonb30BaHNe MUKPOOPTraHN3MOB 5 2 0 4 6
Tema 6. Ponb MMkpoopraHvusmoB B
6. KpYroBOpOTE BELLECTB 5 4 0 4 8
7.[Tema 7. ndpekumsa n ummyHutet 5 2 0 2 4
Tema 8. lNpenmert nsyyeHns
8.[Bupyconorun. CtpoeHne un 5 2 0 6 8
XVIMWUYECKWIA COCTaB BUPYCOB
toro 22 0 30 56

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)
Tema 1. MecTo MUKpOOpraHu3moB B Mupe Xusoro. Uctopusi Mukpobuonorum

Mpenmet Mukpobronorum. Obwas MUKPobronorus - Hayka, usydarolas Mopconoruio, LMTONoruio, Buoxumumio,
reHeTUKy, 3KONOrM0 U CUCTEMATUNKY MUKPOOPraHM3MoB (BakTepuii, apxei, MUKPOCKONUYECKMX rpnboB, NPOCTENLWNX,
BOLOPOCNEN, BUPYCOB).

YyacTtvie MUKPOOpraHM3MOB B MHEPan3aLmn OpraHnYeckux BeWecTB, perysaumy ra3oBoro coctasa aTMocepsbl, B
04MCTKE OKpy>Xalolel cpelibl OT TOKCUYHbIX BELWECTB, B MOAAEPXaHNN NI0A0POANS MOYBbI, B 06pa3oBaHnmM NoneaHbIx
1CKONaeMbIX, B MONYYEHNN KOPMOBBIX 1 MULLEBbLIX NPOLYKTOB, TOMIMBA, XMMUYECKUX PEAKTUBOB U NEKAPCTBEHHbIX
npenaparos.

WNcTopuyeckmin ouepk. OTkpbiTe Mukpomupa A. BaH JleBeHrykom. Paborol J1. Mactepa, P. Koxa, N.U. MeyHukoea, H.®.
"amanes, C.H. BuHorpagnckoro, M. BeliepnHka, A. @nemunra, . Spnuxa n gp. OtkpbiTre Bupycos [.U. iBaHOBCKMM.
PazButue Groxmmmyeckoro HanpasneHus B Mukpobuonorum A. Kntoinsepom, K. BaH Hunem. PaboTbl 0Te4eCTBEHHbIX
Mukpobuonoros: H.B. LuknuHckoit, H.A. KpacunbHukosa, E.J1. WanowHukosa, 3.E. EpmonbeBoii 1 ap.

Pa3zenTne mukpobuonorum B XX ctonetun. BolneneHme caMocTosTeNbHbIX AMCUMNANH: 0bwel Mukpobruonoruu,
MeONUNHCKOW, BETEPUHAPHOM, CENbCKOXO3SANCTBEHHOMW, TEXHNYECKOW, KOCMUYECKOMN, FEHETUKU U FTEHHON UHXEHepnn
MUKPOOPraHW3MOB, BUPYCONOrK, MONEKYNSPHOR 6ronorum, BUOTEXHONOrMK.

MepcnekTnBbl pa3suTus Mukpobuonorum B XXI ctonetun. PeweHne rnobanbHbix npobnem no ctabunusauum
b6akTepusiMu ra3oBoro coctaBa atMocepbl 3emMnn, oxpaHa oKpyXatolein cpefbl, HENOCPELCTBEHHOE y4acTue B
peLeHnn NPOLOBONLCTBEHHbIX, MEANLIMHCKMX Y SHEPTreTUYeCckMx Npobnem yenoBeyecTea.

Tema 2. Mopcponorus n LUTONOrNA MUKPOOPraHU3MOB

MeTonbl Knaccnm4eckonm MI/IKpOéVIO)'IOI'VIVII MUKpoOcCKonunsa, MeTodbl cCTepunn3aunmn, Metonbl NONy4eHNAa YACTbIX KyNnbTyp 1
KynbTBMPOBaHNE MUKPOOPraHM3MoB Ha NUTATENbHbIX cpenax, MeTonbl XpaHeHnsa MMKPOOPraHnN3mMosB.

CXx0[LCTBO 1 pasnnyme B oOpraHm3aLmm KneTok sykapuoT 1 npokapnoT. OcoBeHHOCTY opraHM3auUmm MMKpPOCKOMNMYEeCKnxX
rpuboBs, BOAOPOCENR, MPOCTEMWMX.

KETPOHHBH
B_EPCHTET

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

Mopdpornorusi, ynbTpacTpyKTypa, MakpoMONEKyIsipHas opraHn3aums KneTok npokapvot. Mopdhonoruyeckoe
pasHoobpasvie. OOHOKNETOYHbIE 1 MHOTOK/IETOYHbIE (HUTHATbIE, MULeNnanbHble) opMbl. CTPYKTYpPHbIE pa3nnyuns
rPammoNoXuTENbHbIX 1 rpaMoTpuuaTenbHbix 6akTepuin n apxeii. ObpasoBaHue L-goopm, ccheponaos, MPOTONIacToB.

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

"MuKokanukc, Kancynbl, Yexnbl. VIx 3HaYeHne npu B3auMoIeNCTBIN KNETOK MPOKapUOT C OKpYyXatollen cpenor n mexay
coboli.

Munn (prmbpun). KnetouHble BEIPOCTbI: MPOCTEKM, MMAdbI, WKMbl. AHTUIEHHbIE CBOMCTBA NMOBEPXHOCTHBIX CTPYKTYP
npoKapwmor.

MoaBNXHOCTb 6aKTep|/|ar|be|x KNneTokK. )KFyTVIKVI. an/IHLI,I/II'II/IaJ'IbHOG oTnn4ymne 6aKTepI/IaJ'IbHOFO XryTrkKa OT XryTuka
npokKapwuorT. Ckonb3asuwas 1 nonsawowas noasmxHoOCTb HEKOTOpPbIX 6aKTep|/||7|, ee MexaHu3M. Takcucol.

Memb6paHHbIii annapart. Lintonnasmatnyeckas membpaHa, 0CobeHHOCTH ee CoCcTaBa, CTPYKTYPbI U (oyHKUMK Y BakTepuii,
MOHATUE O NONUCPYHKLIMOHANBHOCT MeMbpaH. Me3ocombl. MembpaHbl apxeii.

OcobeHHOCTM TpaHcnopTa BellecTB y 6akTepuii n MexaHaMbl, obecneumsarolime obMeH BEWECTB C OKpyXatoLlei
cpenomn.
JNokanmaaums gpixatenbHbIX 1 OTOCUHTETUYECKUX LIENEN TPAHCNOPTA N1EKTPOHOB.

Lutonnasma 6akTtepuanbHoi knetku. Lintoszons. Pubocomel apxeit n 6aktepuii: cocTas, CTpoeHne, doyHKUMW. Pasnuyns
pnbocoM aykapuoT 1 npokapuoT. Hykneonn (6aktepuanbHas xpomocoma). 'mcToHononobHele 6enkn ayKapuoT 1 apxei.
CBa3b Hykneouaa ¢ umtonnasmMatuydeckoin membpaHoit. Mnasamuibl v opyrue reHeTuyeckue anemMeHThbI.

BHyTpunnaamatmnyeckme BKNOHEHUS. 3anacHble BewecTsa: nonngocagarbl (BOMKOTUH), FpaHybl NOAN-B-OKCMMACNSHON
KNCNOTbI, 9NEMEHTAPHAsA cepa, LnMaHoULMHOBbIE rpaHynbl. CTPYKTYpbl (BKNOYEHUS) MMetoLwmMe PyHKLMOHANbHOE
npucnocobnTenbHoe 3HaYeHme: KapboKCMCOMbI, Fa30Bble BAKYONM, MArHUTOCOMbI, XTIOPOCOMbI 3eMeHbIX BakTepui,
hrkobunmcomsl LaHobakTepuin. benkosble kprcTannsl benkosblie MembpaHbl 6akTepranbHbIX BKIOYEHUIA - 0COObIA THM
KNEeTo4YHbIX MeMOpaH, NPUCYLLWA TONBKO NPOKaproTaM.

LeneHvie KneTkn 1 cnocobbl pasMHOXeHWsl MuKpoopraHnaMoB. Pennukauns OHK, cerperaums Hykneovaa u
pOpMUpPOBaHME Neperopoakn Npu OeneHnmn KNeTok npokaproT. MoykoBaHre 6akTepuii. CKOPOCTb Pa3MHOXEHNSI.
KneTtouHble uuknbl 6aktepuii (baumnn, npoctekobakTepuii, MukcobakTepuit). KnetoyHas amccoumaums.

KneTtouHast andgpocpepeHumnpoBKa B MPOLIECCE OHTOrEHETUYECKOro pa3sutus 6aktepuii. Mokoswmecs OpMbI.
9K30Ccnopebl, 3HA0CMNOPbI, LACTbI, MUKCOCMOPbI, aknHeTbl. O6pa3oBaHUe CreLmanma3npoBaHHbIX KNeTOK (reTepoLmCTh
unaHobakTepwi).

Tema 3. DU3NONOrnsi MUKPOOPraHU3MOB

Cnocobbl obecneveHunst aHeprveli. 9K30reHHble 1 3HO0reHHble okucnsieMble cybcTpaThl. JloHOpPbI 3NEKTPOHOB.
MepeHOCYUKM 3NEKTPOHOB U 3N1IEKTPOHTPAHCMOPTHLIE CUCTEMbI: X 0CODEHHOCTW Y pasnnyHbiX opraHnamoBs. Ponb AT®,
crnocobbl ee 06pazoBaHus.

BpoxeHus. Onpenenexune noHatus "dpoxenne"”. MNytn cbpaxnBaHns yrneBoaoB U Apyrix OPraHNyecKnx CoeanHeHWA.
Mono4HOKKMCIOe FOMO- 1 reTepodpepMeHTaTMBHOE BpoxeHre. MNponMoHOBOKMCIIOE, MacnsiHOKUCTOE, MypPaBbUHOKUCTOE,
CNVPTOBOE U Apyrue Buabl HpoxXeHnii. XapakTeprcTka MUKPOOPraHM3MOB, Bbi3biBAOWMX BPOXEHUS.

AapobHoe ObixaHne. PopMbl yHacTUs MONEKYNSAPHOro KMCNOPoaa B OKUCNEHNMN pasHbix cybcTpatoBs. MonHoe u HenonHoe
okucneHue cybetpata. Ponb uykna TpmkapboHOBbIX KUCIOT. XapakTepucTuka BaxXHENWNX MUKPOOPraHM3MoB,
oCyLLeCTBNSAOWMX a3pobHOoe okncneHne 6enkos, yrneBonoB, yrneBOAOPOAOB U LPYrMX MHOrOYrNePOLHbIX BELWECTB.
MeTtunotpocpbl. OKMCNEHNE HEOPraHNYeCKUX CybCTPaTOB: BOCCTAHOBNEHHBIX COEAUHEHNI CEPbI, a30Ta, Xeneaa,
MOMEKynsipHOro Bofopoaa u opyrux. OCHOBHbIE FPYMMbl XEMONUTOTPOMHbIX BakTepuil 1 apxeil.

AHaspobHoe ObixaHue. OnpeneneHve NoHATUS "aHaspobHoe AbixaHue". [JOHOPbI U aKkLEeNnTOpPbl SNEKTPOHOB,
MCMONb3yeMbIe Pa3HbIMI MMKPOOPraHU3Mamu nNpu aHaspobHOM ApixaHun. MUKpoopraHmaMbl, BOCCTaHaBNMBAOLWNE
HUTPAaTbl U opyrue coeanHeHns asoTa (QUCCUMUNALNOHHASA HATPATPeoyKUMS N OEHUTPUPUKaUnNS).

CynbchaTBoccTaHaBvBaloWmMe U cepyBoccTaHasnuearowme 6aktepmmn (AUCCUMUNSILMOHHAS CynbgpaTpeayKumst).
MeTaHoreHbl, nx ocobeHHocTn. ObpasoBaHne MeTaHa 13 YrnekmMcnoTbl U APYrux CoeanHEHWUIA. ALETOreHsbl.
XeMoCcuHTes.

doTocnHTes. OcobeHHOCTU hoToCUHTE3a Y NpokapunoT. CocTas, opraHn3auns U PYHKUUM POTOCMHTETUYECKOro
annapara pasHblX MUKPOOPraH1M3MoB. [TMrMeHTbl 1 1x nokanuaauus. JJoHopbl 3NEeKTPOHOB. SNEeKTPOHHOTPaHCMOPTHAS
uenb. PoToCcUHTES C BblaeneHvem 1 6e3 BblaoeneHns Kucnopoaa. Vicnonb3osaHne CBETOBOM aHEprumn ranobakTepusiMi.

MutaHue. MoTpebHOCTM NPOKAPUOT B NUTATENBHBIX 3IEMEHTAX U MUKPO3ANEMeHTax. ICTOUHNKM BMOreHHbIX 9NEMEHTOB.
dakTopbl pocTa.

MexaHnam NocTynneHms nuTaTeNbHbIX BEWECTB B KNeTKy 6akTepuii, MeMOpaHHbIi TpaHcnopT, Andpdoyaunst. SHLO- 1
9K30LMTO3 y 3yKapmorT.

Tunbl nuTaHust 6akTepuii: PoToTPOGUS, XeMOTPOgUS. ABTOTPOMMS 1 reTepoTpodus. JIMTOTpodousi U opraHoTPOUS.
CoOTHOLWEHME 3TNX TUMOB NUTAHNS Yy Pa3HbIX OPraHnamoB. [poToTpodobl 1 aykcoTpodobl. [MoHATNE O MMKCOTPOMUN.

BrocuHTeTMYeckne npouecchl. ACCUMUNALNS YrNEeKUCNOTbl aBTOTPOMHBLIMU 1 FreTepoTPOdIHLIMIA MUKPOOPTraHN3MaMu.
PnbynesobudbocdpaTHbIn LMKN 1 Apyrie NyT YCBOEHMWS YrNeKMUCoro ra3a aBToTpogamu.

am PAEKTPOHHBH
Crtpannua 5 us 11. BBl YHHBEPCHTET
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YcBOEHVEe coenMHeHuiA a3oTa. ACCUMUNSALUMOHHAS HATpaTpeaykuus. drkcaums aTMOCGEPHOro asoTa.
CB060OHOXMBYIWME U CUMBUOTUYECKME a30T¢IUKCaTOpbI.

CWHTE3 OCHOBHbIX 6I/IOI'IOJ'IVIMepOBZ HYKNEeWnHOBbIX KNCNOT, GGHKOB, nmnnaoos, yrnesonos. BTOpVI‘-leIe meTabonuThl.

Poct MUKPOOPraHn3mMoB. Poct I'IOHyrIFILI,I/IVI B ﬂepVIO,ElMLIeCKOIZ N HenpepbIiBHbIX KyNbTypax. HakonutenoHble, YnCcTbIe U
CMellaHHble KyNbTypbl MUKPOOPraHN3MOB. PocTt B HepMO,D,VILIeCKOVI n HeﬂpeprBHOIZ KynbType. MeToqbl
KyNnbTUBNPOBAHUA. YCTpOI‘/'ICTBO MPOMBbILLIEHHbIX DEePMEHTEPOB.

Tema 4. HacneacTBEHHOCTb U U3MEHUYMBOCTb MUKPOOPraHM3MOB

OcobeHHOCTU pa3MHOXEHNS MUKpoopraHnamoB. CTpoeHune baktepranbHoi JHK. PasMHoxeHne y 6akTepuii. Ocobble
MEexaHn3Mbl Nepeayy HacneaCcTBEHHON MHdpopmMauuy y 6akTepuin (KOHbloraums, TpaHcqopMauns 1 TpaHCOyKUUS).

eHoM. MeHoTMN. deHoTUN. MexaHn3aMbl pennukaummn 6akTepuanbHon XpOMOCOMbI. Beicokasi UaMeHYMBOCTb MPOKapUOT.
MyTareHbl. MyTauumn. PekoMbrHaLmm reHeTM4eckoro matepuana: penapauus, TpaHcgpopmaums, TpaHcoyKLms,
KOHbloraums. 3HauyeHue mytauuii. MepcrnekTyBbl FeHHON HXEHepun.

Tewma 5. lNMpakTnyeckoe NUCNob30BaHME MUKPOOPraHU3MOB

MpakTnyeckoe NCnonb3oBaHNe MUKPOOPraHn3MoB. MUKpoBHbIE BUOTEXHONOMMU B MPOMbIWNIEHHOCTU, CEJTIbCKOM
XO35NCTBE U MeguLnNHe.

MukpoopraHnambl - NPOAyLEeHTbl aHTUOMOTUKOB, LPYrUX NeKapCTBEHHbIX BeLecTB. [aToreHHble MMKPOOpPraHN3Mbl 1
UMMyHMTET. Bo3bynmTenu Bo3BpaTHOro Tngoa, Xxonepsbl, bptowHoro tnga, Tybepkynesa. CtatounokoKKOBbIE MHADEKLIMN.
MapasunTtnyeckne oopMbl MUKOMNA3M - BO3ByauTenein oCTpbIX pecnupaTopHbix 3abonesaHuii  NHeBMOHMU. Bupychl -
B030yaunTenu 3aboneBaHunii YenoBeka, PacTEHUIA, XMBOTHbLIX U HACEKOMbIX. BUpycHble NHOpeKUOHHbIE 3ab0oneBaHns:
cnna, v op.

OTHOLWEHNE MIKPOOPraHN3MOoB K Temnepatype (MCUXpogonsibl, ME30UIIbI, TEPMOGOUILI U SKCTPEMAalbHbIE TEPMOGUIIbI).
LeicTBre BLICOKMX U HU3KUX TEMMEPATYP Ha POCT 1 BbIXXMBAHNE MUKPOOPraHN3MOB.

MmppocTatmyeckoe gaBneHue. YCTOMYMBOCTb MUKPOOPraHN3MOB K BbICYWNBaHNIO, OTHoWeHne K pH cpenbl. OcModunb,
ranogunbl.

BnunsiHne nyymcToii aHeprum (ConHe4Hoe nanydeHune, uckyccteeHHbn YO, UK nanyyeHne, noHnsnpyowee nanydeHme,
pannoBOSHbl, YNIbTPa3Byk). YCTONYMBOCTb MUKPOOPraHN3MOB K NEPEYUCIEHHBbIM (hakTopam.

OTHoweHne K MONeKynsapHoOMy Knucnopony: aspo6Hb|e MUKpPOOpraHn3mbl, obnuraTHble 1 (*)aKyJ'IbTaTI/IBHbIe aH33p06bI.
BnunsiHne xmmmn4yeckunx BewecTs opraqueCKon n HeOpFaHI/I‘-IeCKOIZ npnpoabl Ha MUKPOOPraHNU3Mbl.

Tema 6. Ponb MMKpOOpPraHU3MoB B KPYroBopoTe BeLLLecTB

Buroreoxmmuyeckast 0esTeNbHOCTb MUKPOOPTraHW3MOB. Y4acTe MUKPOOPraHM3MOB B BIOreoXMMUYecKmX LMKnax
COeOVHEHNI yrnepoaa, a3oTa, Cepbl U APYrvx 3NeMeHTOB. Tpodomyeckue CBS3n B pasnunyHbix coobuecteax
MUKPOOPraHN3MOB.

3HayeHne M1KPOOPraHM3MOB B r€0NOrMYeckux npoLeccax: B oOpMMpPOBaHNM KOPbI, B BLIBETPUBAHWUM, B BbilenayvBaHUN
ropHbIX Nopof, B pyfoobpasosaHumn. Ycnosus 0butaHns MMKpoopraHuamMoB B noyse. N'ymycoobpasoBaHue. MouBeHHbIE
cooblecTa MMKPOOPraHn3mMoB. Ponb MKpPOOpraHM3mMoB B (DOPMUPOBaHMM COCTaBa NPUPOLHbIX Bo4. BonoHble
coobuiecTsa MMKpoopraHnamoB. CaMooumileHe BOLOTOKOB. Y4acTue MKPOOPraHU3MoB B (DOPMUPOBAHMN cOCTaBa
atMocdoepsbl, POfib MUKPOOPraHN3MOB B BO3HUKHOBEHWN NAPHMKOBbLIX ra30B.

B3anmopnencTerne MUKPOOPraHM3MOB C PACTEHUSIMU U XMBOTHbIMU. B3aMOCBSI3b MUKPOOPraHN3MOB C PaCTEHUSIMU.
Pusocgepa. Mukopusa. KnybeHbkoBble 6akTepun - cUMB1oHTbl 6060BbIX. Ponb akTuHoMuueToB. CuMbrnos, accoumaumnm
¢ dooToTpochaMu. PUKOBUOHTBI Y NNWANRHUKOB. INndoMTHAS MUKOdonopa pacTteHuid. ArpobakTepum - BHyTPUKNETOYHble
napasutbl. duTonaToreHHbIe MUKPOOPraHN3MmbI.

B3anmMocBs3b MUKPOOPraHU3MOB C XMBOTHbIMW. MUKpoopraHuambl - CUMBUOHTHI ryBoK, YepBed, MONMIOCKOB,
MOroHOGYOp, PbIb 1 APYr1MX MOPCKMX XUBOTHbIX. YHacTue MUKPOOpraHuaMoB B Bopbbe ¢ BpeanTensmm
CENbCKOXO03ANCTBEHHbIX PaCTEHUIA.

Mukpodhnopa KMWeYHOro TpakTa XBauyHbIX XNBOTHbBIX B CBA3U C OCOBEHHOCTSMM NX MUTAHNS.

HopmarnbHas Myukpodpniopa Yenoseka. 3HaueHe MUKPOGONOpbl B XXMN3HK Yenoseka. [ncbaktepunos u ero
npenynpexaeHue.

Tema 7. UHcpekunsa n UMMyHUTeET

NHdbekummn, nHpekUMoHHble 3abonesaHuns. uHaMuka nHeKLUMoHHOro npouecca. Mepbl 60pbbbl ¢ MHGEKLMSIMUA.
NMmyHMTET. BPOXAEHHDBIM 1 NPUOBPETEHHBI UMMYHUTET. ECTECTBEHHBIA U NCKYCCTBEHHDBI UMMYHMTET. MoHATUE 06
aHTuTenax. ImmyHooeduumTbl. MaToreHHoCTb U BUPYNEHTHOCTb MUKPOOPraHU3MoB. AcenTuka, aHTucenTuka,
ne3nHekums.

Tewma 8. NMpenMeT nayuyeHusi supyconorun. CtpoeHue M XuMm4yeckumn coctaB BUpPYCOB
MpenmeT nadyyeHns supyconornn. CTpoeHne n XMMnU4eckunii Coctas BUPYCOB.

Bupycbl. Ctpyktypa. CTpoeHune BMpyCcHON YacTuubl. BsaumoneicTene ¢ kneTkon xo3snHa. Metogbl KynbTBMPOBaHWSA
BUPYcoB. MNpuHUMnbl Knaccudukaumm Bupycos. MNMoHsTre n 6akteprodparax. OcobeHHoCTH cTpoeHust bakTeprodaros.
Mpouecc B3auMoaenNcTBMS (haroB 1 YyBCTBUTENBHOCTb K HUM BakTepuanbHbIX KNeToK. BupyneHTHble 1 yMepeHHble

tparw.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHuua 6 n3 11. Bl YHH
rlorlyfos

AR 5 AN LM O



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

5. MepeyeHb yueOGHO-MeTOAMUYECKOr0 O6ecneyeHus jisi caMoCcTosiTeNbHON paboTbl o6yyaroLMxcs no
AucuunnuHe (Moayno)

CamocTosiTenbHas pabota obyHarolLyxcs BoINOMHAETCS Mo 3a0aHNI0 U NMPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeLCcTBEHHOro y4acTus. CamocTosiTenbHas pabota nogpasnensieTcsl Ha CaMoCcToSTENbHYO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTeNbHY0 paboTy. CamocToaTenbHas paboTta obyyatowmxcs
BK/OYAET Kak MOMHOCTbIO CaMOCTOSITENIbHOE OCBOEHME OTLEMbHBIX TEM (Pa3fenos) AUCLMUNAUHBI, Tak 1 NpopaboTky Tem
(pa3penos), ocBaMBaEMbIX BO BPeMsi ayanTopHol paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0Byyarowmnecst YnutaroT u
KOHCMEKTUPYIOT y4eBOHYI0, Hay4HYHO 1 CMIPABOYHYIO TMTEPATYPY, BINMONHSAT 3aaHUsi, HANPaBNEHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKY YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLUMIUHE.

OpraHusauusi caMocToaTeNbHOM paboTbl 0Oy4alOWNXCA PernaMeHTMpyeTCsl HOPMaTUBHBIMU JOKYMEHTaMu,
yuyebHO-MeToANYEeCcKOon NUTepaTypoii N aNeKTPOHHbLIMM 00pa30BaTeNbHbIMU Pecypcamm, BKoYas:

Mopspok opraHM3aummn 1 oCyLecTBIEHNS 06pa3oBaTenbHON AeATENbHOCTH NO 06pasoBaTebHbLIM NPOrpamMMam BbiCLIErO
obpa3oBaHus - nporpammam bakanaepuara, nporpamMmam crieumanuteTa, nporpaMmmam MarucTpatypbl (YTBepXaeH
npvkasom MuHuctepcTBa obpasoBaHus U Hayku Poccuiickoin ®@enepauun ot 5 anpens 2017 roga Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin Pepepaunm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLUMM CaMoCTOATENBbHONM paboThl CTYAEHTOB BbICWIMX y4eOHbIX 3aBEAEeHUIA"

YcTaB cheaepanbHOro rocyaapcTBEHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckmin (MprBonxckuii)
doenepanbHbI yHuBepcuTet"

MpaBuna BHyTpPeHHEro pacnopsaka enepansHoro rocyfapCTBEHHOO aBTOHOMHOMO 06pa3oBaTeNbHOMo yYpeXaeHns
BbicLero npodpeccmoHansHoro obpasosarus "KasaHckuii (MpuBonxckuii) doeaepanbHblli yHuBepcnTeT"

JlokanbHble HOpMaTMBHbIE akTbl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta

6. DOHA OLEHOYHbIX CpeacTB Mo AUcCUUNIuHe (MOLYNI0)

DOoHAO OLEHOYHbIX cpencTs no gucunninHe (Mo,u,ymo) BK/IOYAET OLUEHO4YHblE MaTepualibl, Hanpae/iEHHbIE HA NPOBEPKY
OCBOEHMS KOMMETEHUW, B TOM YMCIEe 3HAHWN, yMeHI/II7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKIO4YaeT OUeHOYHbIe
cpencTea TeKylWero KOHTponda 1 oueHo4YHble cpenctea I'IpOMe)KyTO'-IHOI7I arrecrtauumn.

B ¢hoHLe OUeHOYHbIX CPEACTB COAEPXUTCS cneaytolas uHgpopmMaums:

- COOTBETCTBME KOMMETEHLUI NNaHMPYEMbIM peadynbTatamM 06y4eHus Mo SUCLUMNMHE (MOLyNio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMNETEHLWIA;

- MEXaHU3M (DOPMUPOBAHWS OLIEHKM MO AMCUMNIVHE (MOZYNIO);

- onucaHve nopsiaka NPUMEHEHUS 1 NpoLeaypbl OLEHMBAHNS LS KAXA0ro OLEHOYHOro CPencTBaa;
- KpUTEPWM OLIEHMBAHNS LS KaXA0ro OLEeHOYHOro CPeacTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BK/oYas TpeboBaHus, NpeabsBisiemMbie K 0eiCTBUSM 00yHatowmxcs,
IEeMOHCTPVPYeMbIM peadynibTaTaMm, 3aaHns PasnnyHbIX TUMOB.

®DOoHAO OLEHOYHbIX cpencTs no gucunnianHe HaxoonTcs B I'Ip|/|n0>KeHv||/| 1k nporpamme gucunninHbl (MO,EI,yJ'IPO).

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

OcBoeHuWe aucumMnnmnHbl (MOoyns) npeanonaraet U3y4eHrne OCHOBHOW 1 OONONHUTENbHON y4ebHOW nuTepaTypbl.
NutepaTypa MOXeT BbiTb BOCTYMHA 0ByYaoWUMCS B OAHOM 13 OBYX BApMaHTOB (b0 B 060MX N3 HUX):

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

- B NeyatHoM Buae - B HayuHow 6ubnuoteke um. H.N. llobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepaTypy Ha
aboHeMeHTe Mo YMTaTENbCKMM brneTam B COOTBETCTBUM C NMpaBunamy nonb3oBaHus HayyHol 6nbnnoTekoi.

OneKTPOHHbIE N30aHNA OOCTYMHbI AUCTAHUMOHHO 13 No60i TOUKM Npu BBEAEHNN 00y4aIOLWMMCS CBOETO NOMMHA 1 Napons
OT NIMYHOrO KabuHeTa B cucteme "ONeKTPOHHbIA yH1BepcuTeT". Mpn MCNoNb30BaHWMKN NevYaTHbIX M3aaHU BBINOTEYHbIN
POHL [OMKeEH BblTb YKOMMNEKTOBAH MK U3 pacyeTa He MeHee 0,5 ak3emnnspa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaooro u3 n3gaHnini OCHOBHOWM nuTepatypbl 1 He MeHee 0,25 ak3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obyyatowerocs 13 yucna nuu, 04HOBPEMEHHO OCBaMBAIOWWMX OAHHYIO OUCLUMNANHY.

MepeyeHb OCHOBHOI 1 OOMONHUTENBHON Y4ebHOR nuTepaTtypbl, HEOOXOAMMOIA A1 OCBOEHWNS ANCLMNAVHBLI (MOOYNS),
HaxoauTcs B [MpunoxeHun 2 k paboyei nporpamMmme aucumnimHbl. OH NOANEXMT OBHOBNEHWIO NPU N3MEHEHWM YCIOBUIA

noroeopoB K@Y ¢ npaBoobnaparensiMu anekTPOHHbIX U3LAHWIA U NPU N3MEHEHM KOMNNEKTOBAHNUS OOHA0B Hay4Hoi
6rnbnuotekun KdY.

8. MepeueHb pecypcoB MHCPOPMALLMOHHO-TENIEKOMMYHUKALMOHHOW ceTu "UHTepHeT", Heo6X0aUMbIX AN
OCBOEHUS BUCLUMIIMHBI (MOOYIs)

9OBC "Znanium.com" - http://www.znanium.com

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)".

OBC "M3patenbcTtso "laHb" - hitp://e.lanbook.com/
OBC "KoHcynbTaHT cTygeHTa" - http://www.studmedlib.ru

9. MeTognueckue ykasaHusl oisi 06y4aroLLLMXCS MO OCBOEHMUIO AUCLUM/IMHBI (MOAYNS)
Bupg, pa6ot MeTtoauuyeckme peKoOMeHoaumum

nekumu KoHcnekT nekunin BonxeH cofepXaTb HasBaHWe TeMbI, MnaH nekumun. Matepuan KOHCNeKTUpyeTcs
KpaTtko, MOCNenoBaTENbHO, C BblAENEHNEM OTAENbHBIX BOMPOCOB TEMbI. [T0BLICUTb CKOPOCTh
KOHCMEKTUPOBAHUS MOXHO UCMONb3ys 0BWENPUHATLIE COKpalleHus, abbpeBnaTypbl, CXEMbI.
OCHOBHbIE TEPMUHbBI PEKOMEHAYETCS BblAENsTb. [pu MCMONb30BaHUM NHTEPAKTBHLIX METOAOB
TpebyeTcs yyactue cTyneHTa B 06cyXneHun Mmateprana, 060CHOBaHMM BbIBOLOB, NPELI0XEHHbIX B
XOLle N3NOXEHMWS NEKLMOHHOIo Matepuana.

nabopatopHbie| Llenbio nabopatopHbix 3aHATUAI SBSIETCA cMcTeMaTnaaumns n 0606LeHe 3HaHWi Mo n3y4aemoin Teme

paboTbl nnn pasgeny, opMMpoBaHNe yMeHuii paboTate MUKPOCKOMOM, MUKponpenapartamu, ¢
MUKpOoBronormieckmM o6opynoBaHNEM, C AOTONHUTENbHBIMW UCTOYHMKaMM MHGDOpMaLIUK,
COMOCTaBNATb U CPABHUBATb, BbICKA3bIBATb CBOIO TOYKY 3peHus 1 T.M. MNoarotoeka Kk nabopaTtopHbIM
3aHATUAM NpeanonaraeT caMocTosTeNbHY0 NpopaboTKy y4ebHon nnTepaTtypbl, NEKLWA 1
WHTEPHET-NCTOYHMKOB MO CHOPMYNMPOBaHHBIM BorpocaM. B cnyyae 3aTpyLHeHW cdhopmynmpyiiTe
BOMpPOC 1 3analiTe ero npenogaeatento Ha nabopaTopHOM 3aHSATUN.

camocTosi- | CamocTosiTenbHas paboTa npennonaraet, Kak pPerynsipHyto NoAroToBKy CTyAeHTa K PasfuyHbIM

TenbHas hopMaMm 3aHATWIA, Tak 1 BbINOMHEHWE OTAENbHbBIX 3a4aHUiA B Mpouecce pasbopa TeopeTnyeckux

pabota MONOXEHW B X0A€ NPOBEAEHWS 3aHATWIA. BHeaynmTopHas camocTosiTenbHas pabota BKioyYaeT
npopaboTKy KOHCMNEKTOB NPeabIayWUX NEKUMI, BbINONHEHNE 3a4aHUIA B paMKax NMOAroTOBKY K
nabopaTopHbIM U NPAKTUYECKNM 3aHSATUSIM, KOHCMEKTUPOBAHME MaTeprana no BONpocam,
BbIHOCVMbIM HA CaMOCTOSITENbHOE U3yyeHue. [Mpu HeobX0ANMOCTM, PEKOMEHLYETCS MPOBOANTD
npoBepKy TePMUHOB, MOHATUI C MOMOLLbIO 3HLMKNONEANIA, CnoBapen, CNpaBo4HNKOB C
BbIMMCbIBAHNEM TONKOBaHWI B TeTpalb.

3a4ver npl/l NnoOroToBke K 3a4eTy HeobxoanMo onnpaTtbCs HA peKkoMeHOoBaHHble nuTepaTypHble NCTOYHUKN,
martepunan nekuumn npakTnyecknx n na6opaToprlx 3aHATUN, oépasoBaTeanble MHTEPHET-pecypChbl.
Heobxonnmo CTPYKTypupoBaTb BeCb Matepumasn, pekoMeHOyeTcs no KaxXagomy Bornpocy COCTaBUTb
KpaTKVII7| OI'IOprII7I KOHCMNEKT, COCTaBUTb CNOBApPb KNKO4YEBbIX TEPMUNHOB. Jns noBbiweHns

3P EKTUBHOCTK, MO Mepe NOBTOPEHUA MaTepuana, HeobxoaMMO npoBOONTb aHA/IN3 B3aNMOCBA3N
pas3nnyHbIX pa3genos aAnCUMNINHDbI.

10. NMepeuyeHb MHGOPMALLMOHHBIX TEXHOJOIMIM, UCMOJb3YEeMbIX NMPU OCYLLECTBIIeHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniauHe (Mooynio), BKauas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHbIX
cnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb NHPOPMALMOHHBIX TEXHOMOMUIA, MCTONb3YEMbIX MPU OCYLLECTBAEHUN 06pa30BaTENBHOrO NpoLecca no
OUCUMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHuu 3 k paboyen nporpaMMe OUCLMMNVHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYecKon 6a3bl, He06X0AMMOW AN OcyLUeCcTBNeHusi o6pa3oBaTeNibHOro
npouecca no aucuunnuHe (Moayno)

MaTtepuanbHo-TexHudyeckoe obecnedeHne obpasoBaTenbHOro npouecca no aucumnnanHe (Moaynio) BKYaeT B cebs
cnenyowme KOMMNOHEHTbI:

MoMelueHmnst ons caMoCcTosATENbHOM paboThl 0ByYaoLWMXCS, YKOMMNIEKTOBAHHbIE CMELMann3npoBaHHoi Mebenbto (CTosbl U
CTYNbsl) N OCHAIWEHHbIE KOMMbIOTEPHOM TEXHUKOM C BOBMOXHOCTBIO MNOAK/OUEHUs K ceTu "MIHTepHeT" 1 obecneyeHrem
[OCTyNa B 3NEKTPOHHYI0 MHADOPMaLMOHHO-06pa3oBatenbHyto cpeay KDY.

YyebHble ayamMTopun ONns KOHTakTHOW paboTel C MpenonaBatenem, yKOMNIeKTOBaHHbIE CNELManM3npoBaHHo Mebenbio
(cTonbl 1 CTYNbS).

KomnbioTep 1 npuHTEp ONs pacneyatky pa3gaToyHbiX MaTepuanos.
MynbTumMeouiiHast ayautopus.
CneuvannsmposaHHas nabopaTtopus.

12. Cpe,u,cma apgantauumv npenopgasaHusl auCcUNNNIUHBbI K I'IOTpeﬁHOCTSIM 06y'-|a|ou.|,wxcﬂ UHBaNUOoOB U nNuuy c
orpaHn4eHHbIMU BO3MOXHOCTSAIMU 300pPOBbSA

Mpw HeobxoomMMocTy B 06pa3oBaTe/ibHOM NMPOLECCE NPUMEHSIOTCS cleaytowme MeToapbl 1 TeXHonorum, obneryarowme
BOCMpUsITE NHpopMaLIMK 0ByYatoWwMMUCs MHBAIMAAMU U INLAMW C OFPaHNYEeHHBbIMU BO3MOXHOCTSIMU 300P0BbS:

- co34aHune TEKCTOBOW Bepcun nto6oro HETEKCTOBOrO KOHTEHTA /1Sl er0 BO3MOXHOIo npeoGpasosaHmsl B
anbTepHaTnBHbIE POPMBI, y,D,O6HbIe ONna pasnnyHbIX nonb3oBaTenen;
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- CO30aHNE KOHTEHTAa, KOTOprVI MOXHO NMpencTaBuTb B pa3/In4HbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BOSMOXHOCTb MaCLIJTa6I/|pOBaHVIﬂ TeKCTa n |/|306paer|/||7| 6e3 noTtepu Ka4ectea, NpenyCcMoTpeETb
OOCTYMNMHOCTb yrnpaBneHnsa KOHTEHTOM C KnaBnaTypbl;

- cO3[4aHne BO3MOXHOCTEW A5 06y4atowmxcsl BOCIPUHUMATL OLHY M Ty XXe MHPOPMaLMIOo U3 PasHbIX MCTOYHMKOB -
HarnpuMmep, TaK, 4Tobbl LA C HAPYLWEHNUAMU Cyxa NOMyyYani MHGOPMALLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
aynanbHo;

- MPUMEHEHNE NPOorpaMMHbIX CPencTB, obecrneynBatowmx BO3MOXHOCTb OCBOEHNSI HABbIKOB 1 YMEHUIA, C(DOPMUPYEMbIX
OVNCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILNMOHHBIX
TEXHONOIIA;

- MPUMEHEHWE ONCTAHUMOHHBIX 0BpasoBaTenbHbIX TEXHONOTUIA ANs Nepeaayn MHGopMaLum, opraHM3aunm pasnmnyHbIX
(POPM MHTEPAKTUBHOM KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOTyT
6bITb MCNONb30BaHbI ANS MPOBELEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
LUCTAHUMOHHOIO 06y4YeHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C LOKNALAMU U 3aALNTbI BbINOAHEHHBIX paboT,
NMpoBeAeHNS TPEHUHIOB, OPraHU3aLMY KONNEKTUBHON paboThl;

- NPYMEHeHNe ONCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMIA ANs OpraHM3aummn oopM TEKYILEro 1 NPOMEXYTOYHOrO
KOHTPONS;

- YBENNYEHME NPOLOIKXNTENIbHOCTU caaqm oby4atolwyMcst UHBaANULOM UK NINLOM C OFPaHnYeHHbIMU BO3MOXHOCTSMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTAHOBIEHHOW MPOAOIXUTENBHOCTY UX CHAYN:

- NPOAOIXXUTENTIbHOCTU COoa4n 3a4éTa UM sK3aMeHa, nposoaonMoro B NUCbMEHHON poopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNUTENbHOCTM NOAroTOBKM 06y4atollerocs K 0TBeTy Ha 3a4éTe Unn aK3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee yem Ha 20 MUHYT;

- NPOOONIXUTENbHOCTU BbICTYNNEHUA oéyqaromerom npu 3awunTte KprOBOI7I pa60TbI - He bonee yem Ha 15 MUHYT.

Mporpamma cocTtaBneHa B cootTBeTcTBUM ¢ TpeboBaHnamMu GrOC BO n yyebHbIM nnaHom no HanpasneHuto 44.03.05
"Megnarornyeckoe obpasosaHme (C ABYMS MPodouIsiMi NMOArOTOBKM)" U NPOGOU0 NoAroToBky "Bronorus n xumMmus".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.0.09.03 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

Non Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2018

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)
51.0.09.03 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

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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