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Iporpamma auctmumias! "IIpokapuots! B 6nocepe”; 06.04.01 "Bruonorus”.

Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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[IporpamMmy AuCIMIUTHHEL pa3padoTaii(a)(u): JOoIeHT, K.H. (moueHT) 3enenuxuH [1.B. (kadenpa mukpoduonoruu, LieHTp
6uoJIoruy U rejarornyeckoro oobpasosanus), Pavel.Zelenikhin@kpfu.ru

1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenust OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIWIUTUHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIIN npuodperaeMon KOMIeTeHIINH
OIIK-1 CriocoOeH UCIONIb30BaTh U MPUMEHSITh (DyHAaMEHTaIbHbIE OMOJIOrMUECKUE MPE/ICTABICHUS U

COBpEMEHHBIE METOO0JIOTMUECKHE MTOAXObI U151 TIOCTAHOBKY U PEIIEHMs HOBBIX
HECTaHIAPTHBIX 3a/1a4 B cpepe MpoecCuOHATbHON AesTeIbHOCTH;

OO0yyarnInuiics, OCBOUBIINI TUCIMIUIAHY (MOJIYJIb):
JloJKeH 3HATh:

- IPUYXHBI MOp(bOHOFI/I‘ICCKI/IX, OMOXMMUYECKUX 1 (1)I/I3I/IOJIOFI/I‘[CCKI/IX U3MEHEHUI MMPOUCXOJAIINX C MUKPOOPIraHU3MaMHU B
PA3JIMYHBIX IKOJIOTUICCKUX HUIIAX]

- 0OCOOEHHOCTH F€OXMMUYECKOM JA€ATEJIbHOCTU MUKPOOPraHUu3MOB;
- 0OCOOEHHOCTH B3aUMOOTHOIIIEHUI MUKPOOPIraHU3MOB MCKIY cO0OM ¥ ¢ MHOTOKJIETOYHBIMHA CI)OpMaMI/I JKHU3HU;

HoykeH ymeTs:

- OPUCHTHPOBATHCS B MacCHBe MH(OPMAITUH TI0 CYTH TUCIUTLIAHH;

JlomkeH BIageTs:

- 3HAHUSIMHM O MUKPOOMOJIOTMYECKUX TPoLieccax MPOUCXOIAIIUX B atMocdepe, nepocdepe u ruapocdepe;
- 3HAHUSIMH O POJIA MUKPOOPTaHU3MOB B KPYTOBOPOTE OMOTEHHBIX JIEMEHTOB W SHEPIUH;

JloJKeH IeMOHCTPUPOBATh CIIOCOOHOCTh U TOTOBHOCTb:

- IPUMEHATH NOJTYYEHHBIE B XOA€ OCBOCHUSA JUCHUIIIMHBI 3HAHUSA B HpO(bCCCHOHaHbHOﬁ AEATEJIbHOCTU JIs PEHICHUS
Hay4YHBIX U IMPAKTUYECKUX 3a4a4.

2. MecTo nucuumJauabl (Moayas) B ctpykrype OIIOII BO

HauHas qucruiuivHa (MoayJib) BKmoveHa B pazaen "®T/I.N.02 daxyapTaTUBHBIE AUCIUILUTIHBL OCHOBHOM MPO(eCcCHOHATbHON
obpasosarenbHol nporpammsl 06.04.01 "Bronorus (MUKpOOUOIOTHSI U BUPYCOJIOTHs)" M OTHOCUTCS K (haKyJIbTATUBHBIM
IUCHUIUIAHAM.

OcBauBaercs Ha 1 kypce B 1 cemecTpe.

3. O0beM aquCHUNIMHBI (MO/IYJIsI) B 3aU€THBIX €IHHUIAX ¢ YKa3aHHeM KOJNYeCTBA YaCOB, BbIIeJEHHbIX HA
KOHTAKTHYIO Pa0oTy 00y4alIuxcs ¢ npemnogasareieM (10 BHAaM Y4eOHbIX 3aHATHII) H HA CAaMOCTOSITEIbHYIO
padoTy obyuarommxcs

OO611ast TPyIOEMKOCTh AUCIMIUIMHBI COCTABJISIET 2 3a4eTHBIX(bie) eMuHUI(b) Ha 72 Jaca(oB).

KonraktHast pabota - 36 yaca(oB), B TOM umciie Jekiun - 18 yaca(oB), mpakTudyeckue 3aHstus - 18 yaca(oB), 1abopaTopHbie
padotsl - 0 yaca(oB), KOHTPOJIb CAMOCTOSITENIbHOM paboTh - O yaca(oB).

CamocTosiTenbHast padoTa - 36 yaca(oB).
Kontposns (3auér / sx3amen) - 0 yaca(oB).
dopma MPOMEKYTOUHOTO KOHTPOJISI TUCHIUILIMHBL: 3a4eT B 1 cemectpe.

4. Copep:xanne qQUCIHILIHHBI (MOYJisI), CTPYKTYPUPOBaHHOE N0 TeMaM (pa3/iejiaM) ¢ yKa3aHHEM OTBE/IeHHOT0 Ha
HHX KOJIHYECTBA aKaJeMHYeCKHX YaCOB ¥ BH/IOB y4eOHBIX 3aHATHI

4.1 CTpyKTypa 1 TeMaTH4€eCKHIl IVIaH KOHTAKTHOW U CAMOCTOATEJbHON PA6OThHI N0 AV CHHUILINHE (MO/IYJIIO)
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Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-

HX TPYA0EMKOCTh (B yacax) CTOSI-

N Pazmeant qucuumimnnb / Ce- Iexmun,Texmmu|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-

Bcero | cdopwme | Bcero | ¢popme | 00Ta

Tema 1. MecTo NpokapuoT B COBPEMEHHOMN
6uocdepe. [IpokapuoThl aTMO-, THIPO- U
niegocepbl, 0COOEHHOCTH MX (PYHKIIMOHATBLHOM
AKTUBHOCTHU. BJIMAHUE Ha ITPOKAPUOT
(pus3HKO-xUMHUYECKUX (PAKTOPOB CPEMIbI

Tema 2. B3anmMopeiicTBre IPOKAPHOT U IPYTHX
’KHBBIX OPraHN3MOB. THITH B3aUMOJIEHCTBUI MEXIy
MHKPOOPraHU3MaMH 1 JIPyTAMH KUBBIMHI
crcremamu. KoHnenmus 61MoTHaeckoro

2. |coobmecTBa. OcobeHHOCTH 0OMeHa HH(pOpMaLHeit 1 10 0 0 0 0 0 7
MesKly MUKpoopraHn3Mamu. CuHTpodus 1 ee
0COOEHHOCTH Y MUKPOOPTaHU3MOB.

Tema 3. I'nodanbHble OMOr€OXUMUAYECKUE LIUKIIBL,
OCYLLECTBIIIEMbIE TIPOKAPHOTAMH.
Buoreoxumideckuii COnpsKeHHbIN UK YIIepo/a,
KHcJIopoza ¥ Bogopoa. LIk npeBparteHuii a3ora.
3. |[IpeBparuenue coequHeHni ochopa 1 Kaaus. 1 0 0 6 0 0 0
ki npespaiuenus cepsl. [IpokapuoTsl kKak
reoJIornyecKas cuia.

Tema 4. Dxosormyeckrie MUK pOOHOTEXHOJIOTHH.
BronecTpyKIMst OpraHMYeCKUX OTXOJIOB.

4. |buopemeauanys aHTPONOr€HHO-3ar PA3HEHHBIX 1 0 0 4 0 0 0
JaHamagToB.

5. |Tema 5. Buoreorexnosoruu 1 0 0 4 0 0 0

6. Tema 6. Dkosoruyeckue crpaTeruu 1 0 0 4 0 0 0 23
MHKPOOPraHN3MOB
l1Toro 18 0 18 0 0 0 36

4.2 Coaep:xaHue JUCHUILIMHBI (MOYJIs1)

Tema 1. MecTo npokapnoT B coBpemMeHHo# o6nocgepe. [Ipokapuorer aTM0-, THAPO- U NeJ0Cd ephbl, 0COOEHHOCTH
uX (byHKIMOHANBHOI AKTHBHOCTH. BJIUSIHHE HA MPOKAPUOT (PU3NKO-XNMHYECKHX (haKTOPOB cpeabl
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BimsiHre BHEIHMX (haKTOPOB Ha JKM3HEIESATENPHOCTh MUKPOOPTaHM3MOB. 3eMHOE TAroTeHre, Maraurthsle noss, M3nyuenue,
ConHeuHasi akTMBHOCTB, I mapocraTnyeckoe nasieHue. Temnepatypa. [lcuxpodunbHbie U icuxpoTpoHble OaKTepru.
[pupona TepmoycroitunBocTy 6aktepuii. KoHuenTpanus noHoB Bogopoaa. KucinotHocTs cpesi 06uTaHust MUKPOOPTraHU3MOB.
Mexanusm pH - romeocrasa cpenpl. Peryssamus pH cpeapl. Hefirpouisl, anpnodunel, ankanmudunsl. OcMoTHYECKHE CBOIICTBA
pactBopoB. ["anodusbl, MOpcKre, TPecHOBOIHBIE (hopMbL. BapoTosiepanTHbie, 6apodhribHbIE, OOJUTaTHO - 6apOohUIILHBIC
MUKPOOpPraHu3Mbl. A3poObl. AHa3poObl. PaKynbTaTUBHBIE aHA9POOBL. XapaKTEPUCTUKK U CTpaTH(PHKALMS aTMOC(hEPHI.
ATMoccepa Kak cpesia 1jisl OOUTaHUs M Paclpeie/ieHrsi MUKpOOpraHiu3MoB. Pusrosoro-6noxumMmudeckie ocCoOeHHOCTH
MUKpOOpraHu3moB atmocdepsl. BonoeMm kak sxocucrema. Knaccudukanusa Bogoemos. Crpatudukanus BOZOEMOB.
BHyTpeHHHE BOJOEMBI MUKPOOPraHU3MOB Kak cpeia ooutanus. [InaHkToH, 6eHTOC, rantodeHToc, nepuduroH. Pacripenenenne
KHCIJIOpoJia B 03epax, pekax. CocTaB M aKTUBHOCTbh MUKPOOHBIX COOOIIIECTB BHYTPEHHHUX BOJOEMOB. UHCIEHHOCTh
MHUKPOOPTraHU3MOB B BOJIOEMax: OJIMTOTPO(HbIE, ME30TPO(HBIE, SBTPOBHBIE, NUCTPOpHBIE BOAOEMbI. LMKl GMOTreHHbIX
3JIEMEHTOB B BojloeMax. Mopckast cpefja 00uTaHusl. XapakTeprCTUKa U ctparudukanus okeana. CocTaB 1 akTUBHOCTb
MOPCKHX MUKPOOHBIX coobuiecTB. ['naporepmaibHble HICTOUHHUKH. JInTOTpObHBIE OaKTepuy, UX 3HAUEHUE IS
MIPOLYKTUBHOCTH THIpOTEpMaJIbHBIX 30H. [louBa Kak cpefa obuTaHus MUKpoopraHu3mMoB. BogHas ¢asa noussl. Kcepo-, meso-,
rurpoduiibl. CTeneHb COXpaHHOCTH MUKPOOPraHU3MOB TP BBICBIXaHUH NOYB. 3Ha4eHHe BeIM4MHBl pH MOYBEHHOTrO pacTBOpa
JUIs1 pa3BUTHS MUKPOOPIaHU3MOB, peryJMpoBanue BearmurHbl pH Mukpooprann3mamu. OKHUCIUTETbHO-BOCCTAHOBUTEIbHBIN
MOTEHIMAJT, MUK PO30HaIBHOCTD. ['a30Bast (paza mouBbl. MUKpOOpraHU3MBI U MOYBEHHHBIN BO3yX. COCTaB MOYBEHHOT'O BO3/yXa.
A>3pobHble, aHa9pOOHBIE, MUKPOa3pOoHIIbHBIE TPYIIIB MUKPOOPraHM3MOB MOYBHL. TBeppas ¢aza noussl. KoHeHTparys
ITUTaTENILHBIX BEIIECTB Ha TBepoH (aze. KoHuenys nouBeHHOro MuKpoOHoro ovara. Cykueccrust MUKpOOHBIX COOOIIECTB
royBbl. PyHKIIMOHAIBHAS POJIb MUKPOOPTaHU3MOB B TIOYBE.

Tema 2. B3anMogeficTBHe NPOKAPHUOT U APYTrUX *KUBBLIX OPraHu3MoB. Tunbl B3aumMoeiicTBHI MexK 1y
MHKPOOPraHu3MaMi 1 JAPYIrUMH KUBbIMH cucTeMamu. Konnennust 6uorudeckoro cooduecrsa. OcodoeHHocTH
oO0MeHa nH(p opManyei Mex/y MUKpooprann3MamMu. CHHTPO (U U ee 0COOEHHOCTH Y MUKPOOPraHu3MoB.

Brornueckue cBsI3M ¢ yyacTreM MUKPOOPraHU3MOB. THIBI B3aMMOJEHCTBHI MEX/1y MUKPOOPraHM3MaMHK U JPYTUMU KUBBIMU
cucremamu. KoHnernus 6norudeckoro coodiectsa [ToHsATHE 0 KOHCOpIMYMaXx Kak (DyHKIMOHAIBHBIX €MHHIAX
6uoreornieHo3a. Bunosoe pasnoobpasue u romeocras cucteMsl. Tpodudeckue n metabomueckue cBs3u. [1ooxuTensHbIe 1
OTpULIATENbHbIE B3aUMOJIeHCTBUS. MeTadno3, cuMOM03 (ITPOTOKOONEpaIysi, KOMMEHCAIN3M, MyTyalu3M, Tapa3suTH3M),
KOHKYpEHIIsI. AHTarOHUCTYECKUE OTHOIIEHHS! )KUBOTHBIX M MUKPOOpraHu3MoB. OcobeHHOCTH 0OMeHa MH(pOpMaIel Mex 1y
MHKpPOOpPraHM3MaMu, CHCTeMa "quorum sensing” u ee poJjib B )KHU3HHM NpoKapruoT. CUHTpodHs 1 ee 0COOEHHOCTH Y
MHUKPOOPTraHU3MOB. DKOTUNHYECKUi nosimMopdu3M. CUMOMO3bI IPOKAPUOT U MpocTerInux. Posb B3auMoneiicTBus B
JKU3BHEJESITEILHOCTH CUMOMOHTOB. OCOOEHHOCTH CUMOMOTUYECKHX CBSI3€H MPOCTEHIINX C apXesIMU-METaHOTeHAMH.
CuMOHOTHYECKYE CBSI3U MUKPOOPIaHU3MOB M MHOTOKJIETOUYHBIX KHUBOTHBIX. CHMOMO3B MUKPOOPTaHU3MOB M HACEKOMBIX
(MypaBBH-JIMCTOPE3bI, TEPMUTBI, TJIU, TAPAKaHbl, KJIOMbI IMTHUKH), UX 0COOEHHOCTH. B3anMooTHOIIEHNsT BOILOAXHMIA 1 UX
OpraHu3MoB-x03s1eB. CUMOMOTHYECKHE CBSI3M MUKPOOPIaHU3MOB M MIIEKOITUTAIONMMX. MUKPOOHBIE COOOIIECTBA JKETyJKa
JKBaYHBIX KUBOTHBIX. MUKPOOPraHN3MbI-CHMOMOHTHI TPBI3YHOB, NTHL. bakTepuu-ciMOMOHTHI yesoBeka. CUMONO3bI OaKTepuit
Y MOPCKHX KUBOTHBIX. CBeTsiuecs GakTepry U MX MaK pOCUMOUOHTHI. PoJib POKaproT B IITyOOKOBOJHBIX CUMOMO3aXx.
BzanmMocBs13b mapasuTuzmMa U MyTyain3Ma Ha pruMepe cMMOM030B Oaktepuii pogoB Xenorhabdus, Photorhabdus c
Hemaronamu Steinernema, Heterorhabditis, X03slicTBeHHOE 3HAUEHIE TAKOTO B3aUMOJICUCTBUsI. MHUKpPOOHO-pacTUTEIbHbIC
B3aUMOJIEHCTBUS, UX poJib B Onocdepe. Kinaccudukanms MUKpoOHOpaCcTUTESbHBIX B3aUMOJEHCTBINA. Y POBHI

MUK POOHO-PACTUTENILHBIX B3aUMO/IEHCTBUI. POJIb MUKPOOPraHU3MOB B JKM3HU PaCTEHUH U pOJib PACTEHUH B XU3HU
MHKPOOpPraHn3MoB. MUKpoOHbIe coobiiecTBa puzocdepsl, pu3oriaHbl. MUKpoOHBIE cooO1ecTBa ceMeH!, prutocdepsl 1
(putornansl. Bzanmoeiictere azordukcupyomux 6aktepuii u3 poga Rhizobium ¢ 6060BbiMu pacterusivu. CUMOMO03
AKTMHOMMIIETOB U pacTeHuii. [ prubo-pacTuTebHbi ciMOr03. Mukopusa.

Tema 3. I'1o6ajbHbIe OMOTre0XNMHUYECKHE UKJIbI, 0CYLIeCTBJIseMble IPoKapuoTaMu. buoreoxummye ckuii
CONPSIKEeHHBI IUKJ yrjepoaa, Kucjiopoaa u Boaopoaa. Iluki npespamennii azora. Ilpespamenue coeuneHnii
¢docdopa u kaausa. [luka npespamenust cepol. [IpokapuoTs Kak reojoruyeckas cuia.

SAEKTPOHHBH
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[epenoc yriepoaa yepe3 numiesie 1eri. OCHOBHBIE STalbl IIMKJIMYECKHUX MTpeBpalleHuil yriepoa. Oomas cxema
MIpeBpalleHus OJIUMEPOB PACTUTENILHOTO IIPOUCXOXKIEHUA B TouBe. [IpeBpallieHre OAHOYIIIEpOJHBIX COEAMHEHUIL: (PUKcaIus
CO2 B 6akTepuanbHOM (hoTocuHTE3e, CBs3biBaHue CO2 3a cueT SHEPruu OKUCIICHUST HEOPTaHIMUECKUX BEIeCTB
(aHoprokcumanus), rereporpodHas ¢pukcamus CO2; o6pa3oBaHue MeTaHA U3 OJJHOYTICPOAHBIX COCMHEHUN, OKUCIICHUE
MeTaHa M OKHCH YIJIepoJa - MEeTaHOOAKTepHH B KapOokcupodakTepur. [IpakTiueckoe UCroib30BaHue MUKPOOHON
ACCMMWJISILIMM METaHOJIa U €r0 NPOM3BOJAHBIX. MeTraHoreHes u MetaHoTpodusi. AneroreHe3. A3poOHOe 1 aHaIpoOHOe
NpeBpalleHre BOJOPACTBOPUMBIX OPraHUYECKUX BEIECTB B ouse. KoHeuHble NpOoyKThI AbIXaHUSA, HEMIOJIHOTO OKUCIICHUS U
6poxeHunsi. MUKpoOHOe pa3iioxKeHre FTeMULIEIUTION03 Kpaxmala, eKTHHA B ITpupoje. ASpOOHBII 1 aHa9pOOHBIH pacria
KJIETYaTKH; BO30YJUTEIHN MPOIeccoB. Vcrnonbp30BaHne MUKPOOPraHM3MOB, Pa3pyLIAIONIMX LHEJUTI0N03Y, Ui OMocuHTe3a Oenka 1
JUI OJTy4YeHUs [TIIOKO3B. JINTHUH U ero pa3jiokeHne MUKPOOpraHu3MaMy. 3HaUeHue MpoLecca pa3iokKeHNs JJUTHAHA 115
rymycooOpa3oBaHusi. Posib MUKpOOpPraHu3MOB B 00pa30BaHMK M pa3pylLIeHUH TYMYCOBBIX BellecTB. MUKpPOOHBIH CHHTE3
MEeJIAHUHOB I'yMycooOpa3zoBanue. OOpa3oBaHue KOpbl BhIBETpUBaHUs. JIuTopuibHbIe MUKpPOOHBIEe coodiecTtas. Posb
MHUKPOOPraHN3MOB B 00pa30BaHNM U pa3pylleHn MUHepaioB. LIk npeBparienus Kuciaopoaa u Bogopoaa. Poib
MHUKPOOPTraHW3MOB B ITPEBpPAIeHNH KUCI0poa 1 Bogopoaa. ConpsikeHHOCTh KPYTOBOPOTOB KHCIIOpoa U Bogopoaa. Oomast
cXema IMKJIa a30Ta. MuHepam3arus (aMMOHU(pHKAIINS) a30TCO-AePKAIIX OPraHNYeCKUX BEeNecTB. A9poOHOE U aHAdPOOHOE
IIpeBpalleHre OeIKOB, HYKJIEMHOBBIX KHCJIOT, MOYEBHHBI, XuTnHa. Cynpba obpasymomerocst ammuaka, OdpasoBaHue
(puroTOKCHYECKUX BELLECTB MPH Pa3IOKEHUN PACTUTENBHBIX OCcTaTKOB. Hutpudukanus, nepsas u BTopas gasst
nurpudukanum. I'ereporpodras murpudurkamms. OueHka nporeccoB HUTpUGpHUKaIA. THrMOUTOPB HUTPU(DUKAIIWH.
Hurpudunumpyromas akTHB-HOCTb pa3HbIX MOYB. VIMMOOMIM3aIMs MIHEPAJIBHOTO a30Ta B MIOYBE, PEMHUHEpaIn3aliys
MMMOOMIM30BaHHOTO a30Ta. [leHnTpudukanys npsiMasi 1 KOCBeHHas1, crienduyeckas 1 Hecrienuduyeckas. XapakTepucThKa
MHUKPOOPTraHU3MOB, CIIOCOOHBIX K HUTPATHOMY JIBIXaHHMIO. 3HAUEHUE MPOLECCOB AEHUTPU(DUKALINK B 0OETHEHUHN ITOYBBI 230TOM.
Perynsaums nenurpudukanmy arporeXHI4ecKUMu rpuemMamu. Asotdukcanus. Oomias oneHka nponecca. CuMOHoTHIecKre
a30TUKCHpYIOLIHEe MUKpooprann3mMbl. HecumonoTrndeckue (CBOOOJHOKUBYIINE) a9pOOHBIE M aHA9POOHBIE a30TO(PHUKCATOPEI.
Pukcanums azora B pusochepe u punnochepe. Caspb azordukcanmu ¢ porocunre3om. Ilpespamienue docdopa u kanmus. Posb
MHUKPOOPTraHW3MOB B MUHEpanu3anuu (ochopopraHmueckux coeimHeHni. MoOum3anust TpyAHOPacTBOPUMBIX (pocaton
KaJIbIMsI KUCJIOTOOOPa3yoIIMMU aBTOTPO(GHBIMH 1 TeTepoTpOodHBIMI MUKPOOpPraHu3MaMu. MUKpoOHoIorniyeckoe
3akperuieHue docgopa. Poiab MUKPOOPraHU3MOB U JIMIIAHHUKOB B U3BJIEYEHUN KIS U3 NEPBUYHBIX U BTOPUYHBIX
MHUHEPAJIOB. XesaTu3anus Kak ocoOblil (hakTop BhiBeTprBaHus1. O01Iast cxeMa 1ukIa cepbl. O6pa3zoBaHue cepoBOAOPOAA
cysibaT BOCCTaHABJIMBAOIIMMI OAaKTEPHUSIMU U €r0 Cy/ib0a B pa3HbIX ouBax. Teopus GMOreHHOrO COJJOHAKOIIICHHUSI.
OkwucieHne cepbl (POTOCUHTEIUPYIOIMMH 1 OECIIBETHBIMU CEPHBIMU OaKTepUsIMU. THOHOBBIE OAKTEPHH U UX POJIb B
CEpHOKHUCIIOTHOM BbIBETPUBAHUU.

Tema 4. DkoJiorndecKne MHKpOﬁHOTeXHOJ]OI‘HI/l. BﬂO,[[eCprKIIl/lﬂ OpraHn4eCKux oTxo/a0B. BHOpeMe,[[I/la].[l(Iﬂ
AHTPOMOIr€HHO-3arpA3HEeHHbIX JIaH,I(l].Ia(t)TOB.

OCHOBHBIE PUHIMITEL OHOJIECTPYKIIMN OPraHUYECKMX OTXOJ0B. XapaKTepHCTHKA OTXOJ0B. A9poOHas ¥ aHadpOoOHast
OUOAECTPYKIMSI: TPEMMYIIIECTBA U HEJOCTATKU. [IpUHIIMITBI MHOTOSTAaTHOW OUYMCTKY CTOYHBIX BOA. BrogecTpykims TBepapix
OpraHMyeckux oTxojoB. Tekyiee cocrosiHue oTpaci. buopemeananys aHTpONOreHHO-3arpsI3HEHHbIX JaHamagToB. Buasl
3arpsI3HEHUH U 3arpsi3HUTENH (M0YB, Bojl, atMocdepsl). [lonsTre o 6rnopemennanuu. [1puHumms! 6rnopemeananiu. OCHOBHBIE
CIIocOOBI ¥ TIPHEMBbI OMOpeMeIUali Pa3IMYHbIX aHTPOIIOTEHHBIX 3arpsi3HeHHH (10YB, Boj, aTMocdepsl). CoBpeMeHHOe
HOJIOXKEHUE B 00J1aCTH OUOpeMeIUalliH.

Tema 5. buoreorexnojornn

AKTyaI[bHOCTI) HpO6J’[eMI)I. OCHOBHBIE ITOHATHS OMOrE0TEXHOIOMH METAJJIOB, UCTOPUA pa3BUTHUA HAIIPABJICHHUA.
PUBHKO-XMMUYECKHE OCHOBBI BhIIIIEIaYMBAHUS METAJJIOB U3 pyAa. BrllenaurBaHue METaIoB U3 CyJ'[])CpI/IIlHI)IX pya.
MI/IKPOOpFaHI/BMLI - YYaCTHUKHU IIPOLECCOB. Bnusinue (ZI)I/I3I/IKO-XI/IMI/I‘{CCKI/IX q)aKTOpOB Ha MPOTEKaHUE MPOLECCOB
BbILIC/IaYUBaHUA. CyLL[eCTByIOI_[II/Ie MI/IKp06I/IOHOFI/I‘{eCKI/Ie TEXHOJIOI'MH nepepa60TKH PyA U KOHUEHTPATOB. MHKpOOpFaHI/BMLI
Kak 6I/IOCOp6eHTbI METAJIJIOB. DKOJOTMYECKHE ACTIEKTH OMOT€0TEXHOIOTMU METAJLIIOB.

Tema 6. IkoJIorHIeCKIE CTpaTeruu MUKpoOOpranm3mMoB

Cucremsl ki1accuguKanyy skojgorndeckux crpateruit. Cucrema [Muanku, cucrema Yurrekepa, cucrema Pamenckoro-I paiima,
7Cunretndeckas? cucreMa. OCHOBHBIE MPU3HAKK TPYIIIT OPraHU3MOB B KakKJIOW MX cCUCcTeM. [IpUMEeHUMOCTh pa3padOTaHHBIX
JUTSL BBICIIIMIX OPraHU3MOB TIOHSITHI B paMKaX TEOPHU IKOJIOTMIECKUX CTPATErHid K MUKPOOHBIM COOOIIECTBAM.

5. IlepeyeHb y4eOHO-METOUUECKOT0 00€eCIeYeHH UIA CAMOCTOSITEJbHOM PadoThl 00yJalommXcs Mo
JUCHUNINHE (MO/LYJII0)

CamocrosiTenbHasi padoTa 00y4YaloIMXCsl BBITIOJIHSIETCS M0 3aJaHHI0 U ITPYU METOIMUYECKOM PYyKOBOJICTBE IperoiaBaresisi, Ho 6e3
€ro HernocpeacTBeHHOro yuactust. CamocrosiTenpHas paboTa MoIpasaensieTcs Ha CaMOCTOATENbHYI0 padoTy Ha ayIUTOPHBIX
3aHSTHUSX U HA BHEAYAUTOPHYIO CAMOCTOSITENbHYIO paboTy. CamocTosiTeNibHAsl padoTa 00yYaIoIMXCs BKIIIOYAET KaK IMOJHOCTHIO
CaMOCTOSITEJIbHOE OCBOEGHHE OT/EJIbHBIX TeM (pa3/esioB) JUCHMIUIMHB, TAK U MPOPadOTKY TeM (pa3iesioB), OCBAUBAEMbIX BO
BpeMsl ayJJUTOPHOM paboThL. Bo BpeMs1 caMOCTOATEIbHOM PadOThl 0O0YYAIOIIMEC YUTAIOT U KOHCIIEKTUPYIOT yueOHYI0, HAYYHYIO
Y CIIPABOYHYIO JINTEPATYPY, BHIMOIHSIOT 3aIaHKsI, HAIIPABJCHHbIC HAa 3aKpEeIUICHUE 3HAHUIA U OTPAOOTKY YMEHUI U HABBIKOB,
TOTOBSITCSI K TEKYIIIEMY U IPOMEKYTOUHOMY KOHTPOJIIO TI0 TUCITUILIMHE.

OpraHu3alysi CaMOCTOSITETIbHON padOThl 00YYAIOIIMXCS perilaMeHTHPYETCsl HOPMATHBHBIMH JIOKYMEHTaMHU,
y4eOGHO-METOIMYECKOH JIMTepaTypoil ¥ SEKTPOHHBIMU 00Pa30BATEIbHBIMK PECYpPCaMU, BKIIOYASL:

SAEKTPOHHBH
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[Nopsiok opraHU3aLUK 1 OCYILECTBICHHS 00pa30BaTEIbHOM AeSATEIFHOCTH IO 00pa30BaTEIbHBIM ITPOrpaMMaM BBICIIIETO
o0pa3oBaHusl - IporpaMmam OakajaBpuara, mporpaMmMaM ClielMajIuTeTa, IporpaMMaM MariucTparypsl (YTBEpKIECH PUKa30M
MunucTepcTBa HayKu U Bhiciero oopaszoBanus Poccuiickoii @enepanyu ot 6 anpesst 2021 roga Ne245)

IMucemo MunucteperBa odpasoBanust Poccuiickont ®eneparmu Nel4-55-9961un/15 ot 27 Hos16ps 2002 r. "O6 akTUBHU3ALNN
CaMOCTOSITENILHOW pabOThI CTY/IEHTOB BHICIIIMX YIeOHbIX 3aBe/ieHuit"

VYcraB herepatbHOrO rocyIapCTBEHHOTO aBTOHOMHOTO 00pa3oBartesibHOro yupexaeHus "Kaszanckwii (ITpuBomkcKuit)
(penepasbHbIil yHUBEpCUTET"

[paBuia BHyTpEeHHEro pacrnopsjka (efepaabHOro rocy1apcTBEeHHOr0 aBTOHOMHOTO 00pPa30BaTENIbHOTO YUPEKJEHHs BBICLIIETO
npodeccronanbHoro oopazosanus "Kazanckuii (ITpuBomkckuit) enepaibHblii yHUBepcUTeT"

JlokanbHble HopMmaTuBHBIE akThl Kazanckoro (ITpuBoskckoro) deaepaibHOro yHUBEpcUuTeTa

6. ®oH/] OLIEHOYHBIX CPEJICTB MO JUCIHUIINHE (MOIYJIIO0)

DoHJ1 OLIEHOYHBIX Cpe€ACTB IO AUCHUIIIMHE (MOI[yJ'IIO) BKJIIOYACT OLUEHOYHBIE MaTe€pHaJibl, HAITIPABJICHHBIC HA ITPOBEPKY OCBOCHUA
KOMHCTCHHI/Iﬁ, B TOM 4YUCJIE 3HaHI/Iﬁ, yMeHI/Iﬁ Y HaBBIKOB. ®OH]I OLIECHOYHBIX CpE€ACTB BKIIIOYAET OUEHOYHLIE CPEACTBA TEKYIIETO
KOHTPOJIA U OLICHOYHBLIE CPEACTBA HpOMC)KyTO‘IHOfI aTTeCTalluu.

B ¢oH/1e OLIEHOUHBIX CPEJCTB COAEPKUTCS CIeAyIoNias HHDOPMAITHS:

- COOTBETCTBHME KOMIIETEHIIMH [UIAHUPYEMbIM pe3yJibTaTaM 00y4ueHusI 110 AUCLUILIMHE (MOYJI0);

- KpUTEpHUHU OlleHUBaHUst C(OPMUPOBAHHOCTH KOMITETEHIINIA;

- MexaHu3M (POPMUPOBAHUS OLIEHKH T0 JUCIUILIMHE (MOIYJIIO);

- OMUCAHUE MOPSIIKA IPUMEHEHUS U TPOIIEAYPbl OLEHUBAHMSI /IS KAXJOr0 OLEHOYHOI'O CPEJICTRa;
- KpUTEPHH OLIEHUBAHUS JJIs1 KXI0TO OLIEHOYHOT'O CPEeJICTBa;

- COACPIKAHNEC OLEHOYHBIX CPEACTB, BKJIIOYaA TpC6OBaHI/IH, MMPpEeaAbABIIACMbIC K HeﬁCTBI/IHM 06y11a101111/1xc;1, AE€MOHCTPUPYEMbBIM
pe3yjibTaTaM, 3alaHUA pa3/IMYHbIX TUIIOB.

DOH/1 OLIEHOYHBIX CPEACTB N0 AUCUMILIMHE HaxonuTces B [Ipunoxenun 1 kK mporpaMMe AUCUMILIMHBL (MOLYJIIO).

7. IlepedeHnb UTEPATYPHI, HEOOXOAMMON JJIs1 OCBOEHHUS JUCHUILIHMHLI (MO LyJIs1)

OcBoeHve TUCIUIUTHHBL (MOJIYJIsl) MPEAINOJIaraetT u3ydyeHue OCHOBHOM U JIOTIOTHUTEIbHON yueOHOM inTepatypsl. Jlutepatypa
MOKET OBbITh JIOCTYITHA OOYYAIOIIUMCS B OTHOM U3 JIBYX BAPUAHTOB (JIMOO B 0OOUX U3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 K TPOHHbIE OMOIMOTEUHbIE CHCTEMBI Ha OCHOBAHHH 3aKTi0YeHHbIX KPY 10oroBopos ¢
[paBOOOJIAATENSIMHU;

- B eyaTHOM Bujie - B HayuHoit 6ubmmoreke um. H.U. JlobaueBckoro. OO0ydJaromnuecs moyJanT yIeOHyI0 JIUTepaTypy Ha
aOGOHEMEHTE IT0 YUTATEILCKUM OMJIeTaM B COOTBETCTBHU C TIpAaBHJIaMK TIOJTb30BaHUsI HaydHO!H OHOIMOTEKO.

DNIeKTPOHHBIE U3JAHUS AOCTYIHBI AUCTAHLIMOHHO U3 JII00OW TOYKHM MPU BBEJCHUN 00YYaIOIIMMCS CBOETO JIOTMHA U [apoJisl OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTpOHHBIH yHUBepcuTeT" . [Ipu UCoNb30BaHUM TTEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOH]T
JIOJDKeH OBbITh YKOMILIEKTOBAaH UMY U3 pacuera He Menee 0,5 sx3emriuisipa (uist ooydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPA) KaKIOTO U3 U3JaHUI OCHOBHOM JIUTEPaTyphl 1 He MeHee 0,25 aK3eMIuIspa JOTOIHUTEIFHOM JIUTepaTyphl Ha
Ka)k10ro 00y4alomerocsi U3 4ucia Juil, OJHOBPEMEHHO OCBaMBAIOIIMX JAHHYIO AUCLMIUIMHY.

[lepeueHb OCHOBHOI M OTIOJHUTENIBHON YUeOHOM IMTEpaTypbl, HEOOXOIMMON JIIsi OCBOSHUS JUCIIMIUIMHBL (MOJLYJIs), HAXOIUTCS
B [Ipunoxenun 2 k paboueii mporpamMme JUCHUIUIMHBL. OH MOUIEXUT OOHOBJICHHUIO TP U3MEHEHUH YCIIOBUI 1oroBopoB KOV ¢
IpaBOOOJIaJaTe I IMU SJIEKTPOHHBIX U3/IaHUH U ITPU U3MEHEHNU KOMIUTeKToBaHus ¢oHoB Hayunoi 6momiorexn KOV,

8. Ilepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTn ""MHTepHET'', HE00X0AMMBIX JJIsI
OCBOEHHUS JUCITHILIAHBI (MO TyJIsT)

FEMS Microbiology Reviews - http://onlinelibrary.wiley.com/journal/10.1111/(ISSN)1574-6976
Microbiology online (SFGM) - http://www.microbiologyonline.org.uk/
DjemeHThI 0OJIbIION HAyKH - http://elementy.ru/

9. MeToauuecKHe YKa3aHUA A 00YUAIOMMXCS 10 0CBOEHHIO JUCHHUILIHHBI (MOXyJIsI)

3AE
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Bujg paéor MeToanuyeckue peKOMeHIalu

JIEKLIH Jlekuus siBNsIeTCS OIHUM M3 OCHOBHBIX BHJIOB ayIMTOPHOM paboThl oOydamomerocs. B xone reximii
Tperno/iaBaTesb U3JlaraeT OCHOBHBIE, HANOOJIee CJIOKHbIE TOHSTHSI ¥ TEMBI, a TAK)KE CBSI3aHHbIE C HEH
TEOpeTHUeCcKHe U MpakTHieckue npoodisiemsl.Ilepen HauaioM Kypca oOyyaeMoMy Clie/lyeT 03HaKOMHTCS ¢ paboueit
MIPOrpaMMON 1 ITaHOM JieKIuid. OOyuyaeMblii B X0/ie JIEKIIMOHHOTO Kypca JOJIKEH OMHUTB, YTO KakK/1as U3 3TUX
JIEKLIMI TIpeJICTaBIIsIeT KOMILIEKC TEOPETUIECKMX MaTepHasioB, BKIIIOYAIONIUX KPATKOE OMMCaHNE ITPOoOIeMaTUKN
Kypca ¥ He sIBJISIETCS UCUEPITHIBAIOIIMM ONMCAHNEM COJIepKaHus TUCIMIUIMHBL. OOydaeMble KpaTko
KOHCHEKTHPYIOT JIEKIIMY U MCIIOJIb3YIOT 3T KOHCIEKTHI /151 JajibHelInei 6ojiee paciIMpeHHON CaMOCTOSITEIbHON
PpaboThl ¢ PEKOMEHAYEMOH JIUTEPaTypoy U JPYyruMH UCTOYHUKaMK MH(OpMAaLIIH.

npaktiyeckue | [IpakTryeckue 3aHATHS KaK U JIEKLMOHHBIE SBJISIOTCS OCHOBHBIM BUIOM ayIMUTOPHOH paboThl 00yyaemoro. Llemrs

3aHATUA MIPaKTUYECKUX 3aHATHH - IOMOYb 00yYaIOIUMCS 3aKPENUTh M YIIIyOUTh 3HAHHS TEOPETUUECKOTO MaTepraa.
ITomMuMO 3aKperIeHns] U3yYeHHOTo MaTepuaia, 00yJaeMble pa3BUBAIOT yMEHHS M HaBBIKK B pabOTHI ¢
MaTepuagamMu, MpeCcTaBIeHHBIMUA B NCTOYHUKAX.

camoctosi- | B xoze camocTosiTensHOlM paboTh! 00y4aloIiecs: IPOBOAST POPabOTKy TEOPETUUECKHUX MaTepHaIoB

TeJIbHas padoTa | MOJTyYeHHbIX Ha ayUTOPHBIX 3aHATHAX. CTyIeHTaM PeKOMEHIYETCs MOCIie 3aBEpIIIeHNUs 3aHATHI B 9TOT Ke JIeHb
MPOCMATPUBATH M AHATIM3UPOBATH TEKCT JIEKIIMI U 3aIUCH C MPAKTHUECKHUX 3aHATHI. HeKkoTopbie TeMbl, a Takxke
HEsICHBIE BOIPOCH! TPEOYIOT JOMOJIHUTEIBHOTO CAMOCTOSITENIbBHOTO TBOPYECKOTO MOUCKA. B HEKOTOPBIX clydasix
HEsICHBIE BOTIPOCHI ClielyeT (PUKCUPOBATh, YTOOBI MOTYUYUTh KOHCYJIBTAIMIO y TIpenogasates. [Ipy moAroToBke K
CIe/IyIOIel JIEKIIMU MOBTOPSTH MPEIbIAYINYIO C yYeTOM 3HAHUI 1 HABBIKOB, MOJTYUYEHHBIX B XOJIe PAKTHYECKHUX
3aHsTHi. CiielyeT peryyisipHO MOBTOPATh OCHOBHbIE MOHATHUS U TEPMUHBI 0 33/IaHHOM TeMe 1151 9(hDEeKTUBHON
MOJITOTOBKH K 3a4eTy.

3a4er 3auer npencTaBisieT co00i MPOBEPKY IOTYyYEHHBIX B X0Jie Kypca 3HaHui. [loaroroBka odyvalomerocs K 3a4eTy
BKJIIOYAeT CAMOCTOSITEIIbHYIO PabOTy B TEUEHHE CEMECTPA U HETIOCPEACTBEHHYIO IIOATOTOBKY B THH
NpeIecTByoLMe 3k3aMeHy. [IonroToBky 1enecoo0pa3Ho HavatTh C IIAHWPOBAHUS U MOAOOPA JIATEPATYPHI.
Ipexne Bcero ciremyeT BHUMATENBHO U3YUUTh ITPOrpaMMy JUCLMAIUIMHBI U IIPEACTABICHHbBIC B HEW IPUMEpPHbIE
Borpockl. CiieflyeT BbISIUTh HanboJiee HEOHAThIE U HAMMEHEee 3HAKOMBIE ITyHKTHI U YACIUTh M 0c000e
BHUMAaHHE.

Ipy noaroToBKe K 3a4eTy HEOOXOAUMO OCYLIECTBHUTH OBTOPEHHE BCEro MaTepuala o Kypey. Ha sty padory
HEOOXOIMMO BBIIEITh HAMOOJIBIIYIO YacTh BpeMeHHU. Crienyioniei craaueit BiaseTcss CAMOKOHTPOJIb 3HAHUS
M3y4YEHHOTO MaTepuaia, KOTOPBIH 3aKJII0YaeTCs B YCTHOM OCBEIIEHUHM Pa3HBIX YacTell MaTepuasa IporpaMmel.
Jns ycBoeHus nH(pOpMaIuy IOMUMO BepOaTbHOIO MEXaHMU3Ma LieJIeco00pa3Ho 3a/IeHCTBOBATh U MOTOPHbIE
pecypchl NaMsTH, KOraa o0ydJaomuecs: B IMCbMEHHOM BHJIE 10 IIAMSTH IBITAIOTCS] BOCIIPOU3BECTH OCHOBHbBIC
KOHILIENIIMHY Kypca B rpadiyeckoM Buie. O0yJaonuiics: JOJKeH JeMOHCTPUPOBATh TIOHMMaHHe B3aUMOCBSI3H
OCHOBHBIX IOHSTUH TUCHUILIAHBL, IIPOJEMOHCTPUPOBATH CIIOCOOHOCTH K AaHAIM3Y IPH MCTIONB30BAHMU yYeOHbIX
MaTepuasoB.

10. ITepeyenb nHQ OPMAIMOHHBIX TEXHOJIOTHIA, HCIOJIb3yEeMbIX MPH OCYIIECTBJIEHHN 00Pa30BaTeJLHOTO0 NMPoIecca
o TUCHHILIIHE (MOIYJII0), BKJIHYAs MepedeHb MPOrpaMMHOTo odecrnedeHnss 1 HH(OPMAMOHHbBIX CIPAaBOYHbIX
cucTeM (IIpH HEO00XO0JUMOCTH)

[NepeueHb MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCIOJIb3YEMBIX IIPY OCYIIECTBIEHUH 00pa30BaTEILHOTO MPOoLecca MO TUCIMILTIHE
(Momyn0), BKJII0Yas MepedeHb MporpaMMHOro odecrieueHns: 1 MH(POPMALIMIOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxennu 3 k paboueil mporpaMmme JUCHMUIUIAHBI (MOLYJIST).

11. OnucaHne MaTepuAIbHO-TEXHHYECKOM 0a3bl, HEOOX0UMOTI JJIsl OCYIIECTBJIEHHs 00Pa30BaTeJbLHOT0
npouecca no JUCIHUILITHHE (MOIYJII0)

MartepuaibHO-TeXHHUECKOe 00ecreueHre 00pa3oBaTeIbHOrO MPOIecca Mo AUCIUILIHHE (MOLYJIO) BKIIOUAET B ceOs1 CeayoIIne
KOMIIOHEHTHI:

[Nomemenust 4151 caMOCTOSATENBHOM pabOTHl 00YYAIOIIMXCs, YKOMIUIEKTOBAHHBIE CIIEIIMATM3UPOBAHHON MeOeJbIo (CTOJBI 1
CTYJIbsI) ¥ OCHAIIIEHHbIE KOMITBIOTEPHOM TEXHMUKOMN C BO3ZMOKHOCTBIO OAKIIIOUeHNs K ceTn "MHTepHeT" U obecniedeHreM JocTyra
B 9JIEKTPOHHYI0 MH(OPMALIMOHHO-00pa3oBaTebHylo cpeny KOV.

VuebHble ayAUTOPHU A7 KOHTAKTHOH paboTHI ¢ MpenogaBaTeneM, yKOMIUIEKTOBaHHBIE CIIEIIMATN3UPOBAHHON MeOebio (CTOMBI
U CTYJIbsI).

KowmrbioTep 1 IprHTEp AJIS pacnedaTKy pa3JaTOYHbIX MaTeprasIoB.
My npTUMeauiHas ayAUTOPUSL.
Crenuanu3upoBaHHas 1abopaTopusl.
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12. CpeacrBa ajjantanuu npeno aBaHus JUCHUILIMHLI K MOTPEOHOCTAM 00yUYalonUXCsl HHBAJIU0B U JIHI C
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10P OBbSI

HpI/I H€O6XO,HI/IMOCTI/I B O6paSOBaTCHLHOM nponecce MpuMEHAITCA CIICAYIoIUE METOAbl U TEXHOJIOTMU, 06H€I‘anOHII/IC
BOCIIpUsTUC I/IH(I)OpMaL[I/II/I O6y'~IaIOIHI/IMI/ICH HWHBAJIMAAMU U JIMIAMU C OI'PAaHTYCHHBIMUA BO3MOKHOCTAMUA 3J0POBbA:

- CO3/J]aHKe TEKCTOBOW BEPCUHM JIIDOOTO HETEKCTOBOTO KOHTEHTA JIJIsl €0 BO3MOXKHOTO MPe00pa3oBaHusl B albTepPHATHBHBIC
(bopmbl, yIOOHBIE 1711 Pa3IMYHBIX MTOJIb30BaTENIEH;

- CO3JaHME€ KOHTCHTA, KOTOpLIf/i MOJKHO PEACTABUTL B PA3JIMYHBIX BUAX 0e3 NOTEPHU JAHHBIX UK CTPYKTYPBI, IPEAYCMOTPETh
BO3MOXKHOCTb MaCIHTa6I/IpOBaHI/15{ TEKCTa U H306pa)l(€HHﬁ 6e3 NOTEPH Ka4eCTBa, MPEAYCMOTPETb JOCTYITHOCTb YIIPABJICHUA
KOHTCEHTOM C KJIaBUATYyPbI;

- CO3/IaHMe BO3MOXKHOCTEN [J1s1 00yUaIOIMXCsl BOCHIPHMHUMATD OJIHY U Ty ke MH(OPMALIMIO 13 Pa3HbIX HCTOYHUKOB - HAIIpUMeEp,
TaK, YTOOBI JIMLIA C HAPYIIEHMSAMH CIIyXa MOJTy4Yald MH(HOPMALMIO BU3YaIbHO, C HAPYLLEHUAMH 3PEHUS - ayIHaJIbHO;

- IPUMEHEHUEC MTPOIrpaMMHBIX CPEJICTB, 066CHC‘II/IBaIOI_[II/IX BO3MOXHOCTb OCBOCHUA HABBIKOB U yMeHHfI, Q)opanyeM},Ix
,HI/ICHI/IHJII/IHOﬁ, 3a CUET AJIbTEPHATUBHbIX CHOCO6OB, B TOM 4MCJI€ BUPTYaJIbHbIX J'Ia60paTOpPIfI 1 CUMYJIAAIIMOHHBIX TeXHOJ’[OFHfI;

- IpMMEHEeHNe JUCTAHIIMOHHBIX 00pa30BaTebHbIX TEXHOJIOIMH AJIs Nepefau MHGOPMALMY, OPraHu3aLy pa3IndHbIX (hOopM
MHTEPAKTUBHON KOHTAKTHOM paboThl 00YYaIOLIErocs ¢ MpernojaBaTeieM, B TOM YHicie BEOMHAPOB, KOTOPbIE MOTYT OBITh
UCIIOJIb30BaHBI JUIsl IPOBE/ICHU S BUPTYAJIbHBIX JIEKLIUI C BO3MOKHOCTBIO B3aUMOJEHCTBHSI BCEX YIaCTHUKOB JUCTAHLIMOHHOTO
00y4eHus1, IPOBEeJEHNUsI CEMUHAPOB, BBICTYIUIEHHS C JOKJIAIAMU U 3aIlUTHI BHIIOJTHEHHBIX PaOOT, MPOBEASHNUS TPEHUHIOB,
OpraHM3aLUK KOJUIEKTUBHON paboThI;

- IPUMEHEHUEC TUCTAHIIMOHHBIX 06paBOBaT€J'[bHLIX TEXHOJIOTUI I OpraHnu3aiun (I)OpM TEKYHIEro U NpoMeKyTOYHOT'O
KOHTPOJIA;

- YBEJIMYEHUE TIPOJOJIKUTEIBHOCTH CIaul 00YYaIOIIMMCsl MHBAIUIOM MJIM JIMLOM C OTpAaHUYEHHBIMUA BO3MOKHOCTSIMHU 310POBbS
¢opm rmpome:xyTOUHOI aTTECTAIMH [0 OTHOLIEHUIO K YCTAHOBJIEHHOW MPOIOIKUTEIBHOCTH UX CAAYM:

- IPOAOJIKUTEIbHOCTU CAa1n 3auéTa Win 9K3aM€Ha, IIPOBOAMMOIO B MMCbMEHHOMI Cl)OpMe, - He Oostee uem Ha 90 MMHYT;

- IPOJIOJKUTEIPHOCTH MOATOTOBKHM 00YYAIOIIErocst K OTBETY Ha 3a4éTe WM SK3aMeHe, IPOBOJANMOM B YCTHOM (popme, - He
6osiee yem Ha 20 MUHYT;

- MIPOJOJIKUTENILHOCTY BBICTYIUIEHUsI 00yYaloIIerocs pH 3alyTe KypcoBoil paboThl - He Oosiee 4eM Ha 15 MUHYT.

IIporpamma cocraiieHa B cootBeTcTBHM ¢ TpeboBaHussMu PT'OC BO u yue6HbIM 1u1anoM 1o Harpasienuio 06.04.01
"Buosnorusa” 1 Maructepckoil nporpamMme "MUKpOOHOIOTHS U BUPYCOJIorus”.

SAEKTPOHHBH
Crpanuna 9 u3 11. Il YHHBEPCHTET
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
@T/I.N.02 Ipoxapuomut ¢ duocghepe

IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

Hanpasnenue noarorosku: 06.04.01 - buonorus

IMpocunb nogroroBku: MuKpoOUONOrUs ¥ BUPYCOJIOTHS

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2022

OcHoBHas JuTepartypa:

1. OG1mas 3KoJorus : y4eOHUK ISl CTYICHTOB BBICIIMX YUeOHbBIX 3aBe/IeHUH, 00YJAIOIIMXCS M0 HATIPABIEHHIO OAOTOBKU
0akanaBpoB, MarucTpoB 'brosnorust', GUOIOTMIECKUM CIIENUATBHOCTSIM | TI0 CIIEIHATBHOCTH 'BHOIKOIOrHs HATIpaBIICHHS
'Skosorus u npuponomnois3oBanue’ / A. K. Bponckuii .? 5-e u3z., nepepad. u gomn. ? Mocksa : Akagemus, 2010 .7 253, [1] c. :

ui., Tabu. ; 22 .7 (Belciuee npodeccuoHanbHoe oOpazoBanue, EctectBenHble Hayky) (BakanaBpuar) .? Bubmuorp.: ¢. 251-252 .7
ISBN 978-5-7695-7761-1

2. DKOJIOTHsI MUK POOPraHU3MOB 3KCTPEMAJIbHBIX BOHBIX cHCTeM [DnekTpoHHbI pecypce] / Hamcapaes B.B., Adunyesa E.1O.,
JlaBpentbea E.B., banzapakiaesa T.I'., Bapxyrosa [I./1., BysinryeBa JI.b. YueGHoe nocobue. - YiaH-Y n1s: U3narenscTtBo
Bypsrckoro rocynusepcuteta, 2008. - 94 c. - http://window.edu.ru/resource/543/63543/files/microorganism_ecology.pdf

onosHuTEILHAS JUTEpPATYpa:

1. DKOOrMsl MUKPOOPraHU3MOB : yYeOHHK /T OaKajiaBpoB : JUIsl CTYJEHTOB YHHBEPCUTETOB, O0OYUYAIOIIMXCS 110 CIIELAIbHOCTH
012400 "Mukpobuosorus' u Apyrum orosiormuecknM crieruanbHocTsM / [A. W. Hetpycos, E. A. Boru-Ocmomnosckast, B. M.
Topnenko u ap.] ; mox pen. mpod. A. Y. Herpycosa .? 2-e m3a. ? Mocksa : FOpaiir, 2013 .? 266, [1] c.

2. DKoJorus : yueOHoe ocodue Jyist MPUKJIAJHOrO OaKajaBpyara : JUIsl CTyA€HTOB BBICIIMX YUEOHBIX 3aBEICHHH,
00yYJaIoIHMXCs TIO0 €CTECTBEHHO-HAYYHBIM HarpaBiieHusM U crietmainbaocTsm / JI. H. Biunos, B. B. ITonsikosa, A. B. Cemenua ;
noz oo, pex. n.x.H. JI. H. BiuHosa .? Mockga : FOpaiit, 2016 .? 207, [2] c.

3. T'naBa 5. DKoI0rust MUKpOOPraHU3MOB - MUKPOIKOJIOTHs: B KH. 3BepeB B.B., OCHOBBI MUK POOHOJIOTUH 1 UMMYHOJIOTUH /
Ion pen. B.B. 3sepera, M.H. Boituenko - M. : T'90TAP-Menwna, 2014. - 368 c. - ISBN 978-5-9704-2933-4 - Tekcr :
anextpoHHbi // DBC 'Koncynbrant crymenta' : [cait]. - URL :
http://www.studentlibrary.ru/doc/ISBN9785970429334-0006.htm1?SSr=1601343bdf 1805ed5bcc508 (nara obparieHus:
20.06.2019). - Pexxum mocTymna : 1o MOAIHCKE.
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Iporpamma auctmumias! "IIpokapuots! B 6nocepe”; 06.04.01 "Bruonorus”.

Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
@T/I.N.02 Ipoxapuomut ¢ duocghepe

IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpasnenue noarorosku: 06.04.01 - buonorus

IMpocunb nogroroBku: MuUKpOOUONOrUs ¥ BUPYCOJIOTHS

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo o0pa3oBaTesibHON nporpamme: 2022

OcBoeHye JUCLUIUIHBL (MOYJIs1) MIPeAoaraeT HCIOJIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CHCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ains Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUTUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"KoHCy bTaHT cTyzieHTa", JOCTYII K KOTOPOH MpeaocTaBiieH o0yyJaomumMcsi. MHOronpouibHbI 00pa3oBaTesIbHbIN pecypc
"KoHcy bTaHT cTyzieHTa" SIBJISIETCS 31eKTPOHHOM 6ubmoreynoit cucremoit (BbC), npeocTaBisioniell JOCTyII Yepes3 ceTh
WutepHeT K yueOHOM JIMTepaType U IONMOIHUTEIbHBIM MaTepranam, IIPHOOPETEHHBIM Ha OCHOBAHHH TTPSIMBIX JIOTOBOPOB C
npaBooOagarensamMu. [10JHOCTBIO COOTBETCTBYET TPEOOBAHUAM (peaepatbHBIX TOCYIapCTBEHHBIX 00pa30BaTE/IbHBIX CTaHIAPTOB

BBICIIIEr0 00pa30BaHMUsI K KOMIUIEKTOBaHHIO OMOIMOTEK, B TOM UHCIIE JIEKTPOHHBIX, B YacTH (popMUpoBaHUs (DOHIOB OCHOBHOM
Y IOTIOJTHUTEIIbHOH JINTEPaTYPHI.
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