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IMporpamma auctuiieb "Bruoxumvus u ¢gpusnonorust MukpooprannsMos'; 06.04.01 "Bronorus”.

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

3AE
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IMporpamma auctuiieb "Bruoxumvus u ¢gpusnonorust MukpooprannsMos'; 06.04.01 "Bronorus”.

[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
KOMIeTeHIHH npuoodperaemMoii KoMIeTeHIUH
OIlK-2 CriocoOeH TBOPYECKH UCIIOJIB30BaTh B MPO(eCCHOHATILHOM AeATeIbHOCTH 3HAHUS

(pyHIAMEHTATbHBIX M IPUKJIAJHBIX Pa3[esIOB AUCIUIUINH (MOAYJIei), OTpeaesIsTIonX
HAIPABJICHHOCTb IIPOrPaMMbl MarucTpaTypHl;

IK-1 ['ToToB McnoIB30BaTh MOTyYEHHbIE OMOJIOTMYECKHE 3HAHUS ¥ 3HAHUST CMEKHBIX HayK,
HOPMAaTHBHBIE JOKYMEHTHI 110 OpPraHM3alvy ¥ IPOBEICHNIO0 HAYYHO-HUCCIIEI0BATEbCKHIX 1
(111) TIPOM3BOACTBEHHO-TEXHOJIOTMIECKHX paboT B MpodheCcCHOHAIBHON JEeSITETbHOCTH B
COOTBETCTBHH C MPOpUIIEM IPOrPaMMbl MarucTpaTyphl

OO6yyarnmuiics, OCBOUBIINI JUCHATUTAHY (MOJIYJIb):

HoyokeH 3HATh:

- 0COOCHHOCTH OCHOBHBIX METa0O0TMYECKUX MyTel pa3IMYHbIX IPYIIIT MUK POOPraHU3MOB;
HoKkeH yMeTh:

- OPUCHTHUPOBATHCA B pa3HOO6pa3I/II/I MI/IKPO6HI)IX MEXaHNU3MOB BOBJICUCHUA YTIJIEPOAHBIX Cy6CTpaTOB Pa3/InM4HOro CTpOCHUA
B KJIACCUYECKUE MEXAaHU3Mbl KOHEYHOI'O OKHCJIIEHUA OPraHUYECKUX COCIII/IHCHI/Iﬁ n (I)OPMI/IPOBaHI/IH aMCl)I/I6OIII/I‘~I€CKOI‘O myjia
JJIA aHaOO0JIMYECKIX IpOHECCOB;

- OCYLIECTBJIATH KOJIMYECTBEHHYIO OLIEHKY IOTEHIMAIbHON SHepreTniecKoi 3(h(eKTUBHOCTH IUPOKOTO KPYyra JbIXaTeabHbIX
cyOcTpaToB Ha 0a3e KJIaCCHYECKUX KPUTEPUEB COOTBETCTBYIOIIMX JOHOPHBIX M aKLENITOPHBIX PEAOKC-TIAp, KOINYECTBA
TPaHCIIOPTUPYEMBIX JIEKTPOHOB);

JlomxeH Bl1afeTh:

- COBOKYITHOCTBIO 3HAHMH O TUIIMYHBIX MEXaHU3MaxX BOBJIEUEHHsI COEJUHEHUH PA3HOr0 XMMUYECKOTO CTPOEHHS B
HOPMAJIBHBII MeTa00IN3M MUKPOOHOM KJIETKH;

JIOJDKGH AEMOHCTPUPOBATDb CITOCOOHOCTH ¥ TOTOBHOCTD:

- IPUMEHATH NOJTYUYEHHBIE B XOA€ OCBOEHUSA JUCHUIIIMHBI 3HAHUSA B HpO(l)CCCHOHaHbHOﬁ JOEATCIIBHOCTU.

2. Mecto guctumiuasl (MoayJisi) B ctpykrype OIIOII BO

HaunHast qucnuruivHa (MOAyJib) BKoveHa B paszaen "B1.B.09 [Nucnumumast (MOgysm)" OCHOBHOM MPO(ecCHOHANTBHON
obpazosarenbHol nporpammsl 06.04.01 "Buonorus (Mukpobuosorust u Bupycosnorus)" u orHocurcs k yactu OITOIT BO,
(opmupyemont yuacTHUKaMu 00pa30BaTeIbHbIX OTHOIIEHHH.

OcBauBaercs Ha 1 kypce B 1 cemectpe.

3. O6beM qUCHMILIMHBI (MO/IYJIsI) B 3a4€THBIX € IHHHIAX C YKA3aHHEM KOJIHYECTBA YaCOB, BbI/I€JI€HHBIX Ha
KOHTAKTHYIO Pa0oTy 00y4alIuxcs ¢ npemnojasareieM (110 BHAaM y4eOHbIX 3aHATHII) H HA CAaMOCTOSITENbHYIO
padoTy obyuarommxcsa

OO011ast TPyIOEMKOCTh JUCIMIUIMHBI COCTaBIsAeT 3 3a4eTHhIX(bie) enuHuIl(bl) Ha 108 vaca(oB).

KonraktHast pabota - 46 yaca(oB), B TOM umciie Jekiun - 10 yaca(oB), mpakTUIecKue 3aHsTus - 36 yaca(oB), 1abOpaTOpHbIE
padotsl - 0 yaca(oB), KOHTPOJIb CAMOCTOSITENIbHON paboTh - O yaca(oB).

CamocrositenbHast padoTa - 44 yaca(oB).
KonTposns (3auér / 3x3amen) - 18 vaca(oB).
dopMa MPOMEKYTOUHOTO KOHTPOJISI IMCIUMIUTHHBL: 9K3aMeH B 1 cemectpe.

4. Copep:xanne qUCHHILIMHBI (MOYJisI), CTPYKTYPUPOBaHHOE N0 TeMaM (pa3/ejaM) ¢ yKa3aHHeM OTBe/IEeHHOT'0 Ha
HUX KOJIHYECTBA aKaJeMHY€eCKHX YaCcOB ¥ BH/IOB y4eOHBIX 3aHATHI

4.1 CTpyKTypa 1 TeMaTH4eCKHIl IVIaH KOHTAKTHOW W CAMOCTOATEJbHON Pa60ThI 0 AV CHHUILINHE (MO/IYJIIO)

SAEKTPOHHBH
Crpanuna 3 u3 10. Il YHHBEPCHTET

ARl s DFMALMOHHD AHATYTAHEC AR SACTEMA Kb



ITporpamma muciuruiueel "buoxumusd u gpusronorusa mukpoopranuzMos”; 06.04.01 "buonorus”.

Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-
HX TPYA0EMKOCTh (B Yacax) CcTOS-
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. OCHOBBI COBPEMEHHOW
1 KOHUEITINN SHEPTETUYECKOI'O 1 2 0 0 0 0 0
" [OBMEHA ASPOBHbIX
XEMOOPI'AHOT'ETEPOTPO®OB
Tema 2. AHOKCUYECKUE JbIXATEJIbHBIE
2. TIPOLIECCBI 1 2 0 0 0 0 0
3. |Tema 3. BPOXXEHUE 1 2 0 0 0 0 0
4. Tema 4. DPOTOTPOOUA YV [IPOKAPUOT 1 2 0 0 0 0 0
Tema 5. OKMCJIEHUE, HE COITPSKEHHOE C
5. [CMHTE3OM AT® Y MUKPOOPI'AHN3MOB 1 2 0 0 0 0 0 24
Tema 6. OCOBEHHOCTU
SHEPTETUYECKOI'O METABOJIN3MA
ITPOKAPHUOT. ITYTU KATABOJIN3MA
I'EKCO3 Y [TIPOKAPUOT. METAHOI'EHE3S.
6 METAHOTPO®UA. AJIbTEPHATHBHBIE LITK 1 0 0 12 0 0 0
(YT ACCUMWISIIAN IBY XYTJIEPOJHBIX
COEIVHEHNN.
Tema 7. OKUCJINTEJIbHBIN CTPECC 1
7. [TOKCUYHBIE ®OPMbI KUCJIOPOJA. 1 0 0 4 0 0 0
Tema 8. OCOBEHHOCTHU A3OTHOI'O
] OGBMEHA VY PA3JIMYHBIX 1 0 0 6 0 0 0
© [PU3NOJIOTO-TAKCOHOMUYECKUX I'PVYTIIT
[MPOKAPUOT
Tema 9. BUOAETPANALIA
9. [KCEHOBMOTHUKOB MUKPOOPI'AHUU3MAMU | 1 0 0 6 0 0 0
Tema 10. [TIPOLIECCHI . .
10 3ATIPOTPAMMUNPOBAHHOU KJIIETOYHOU 1 0 0 4 0 0 0
"|ICMEPTU Y ITPOKAPUOT
Tema 11. BOJOPOJHBLIE GAKTEPUN.
I JKEJIEBOGAKTEPUN. ! 0 0 2 0 0 0
Tema 12. OCOBEHHOCTU AHABOJIMYECKUX
12.[ITPOUECCOB VY ITPOKAPUOT 1 0 0 2 0 0 0 20
Toro 10 0 36 0 0 0 44

4.2 Coaep:xaHue JUCHUILIMHBI (MOIYJIs1)

Tema 1. OCHOBbI COBPEMEHHON KOHIIENIINA SHEPTETHYECKOI'O OBMEHA ASPOBHBIX
XEMOOPI'AHOT'ETEPOTPO®OB

Poms BOAOpPOAa U KUCJIOpOAa B OMOJIOrTYECKIX PEOOKC-TIPEBpPALICHUSAX. HpI/IHL[I/IHLI KOJINUECTBEHHOM OLICHKH HOTCHL[I/IaIIbHOﬁ
SHCPI‘CTI/I‘JGCKOI‘/JI SCI)(I)CKTI/IBHOCTI/I ABbIXATCJIbHBIX ITPOUECCOB C YUCTOM CHCL[I/I(bI/IKI/I OKHUCJIAEMBIX Cy6CTpaTOB, CHUCTEM IIEPEHOCA
DJICKTPOHOB U IPUPOAbl TEPMHUHAJIbHBIX dKLETITOPOB.

HpI/IHI_II/Il'[I)I OpraHusaliyu JbIXaTeJIbHOI'O arlrapara a3p06Hbe n Cl)aKyJ'[I)TaTI/IBHO aHaSpOGHHX XeMOOpFaHOFeTCpOTpOCprIX
6aKTepHﬁ. SHCKTpOHTpaHCl'IOpTHbIe eI U UX OCOOEHHOCTH Y MUKPOOPraHUu3MOB.

Crpannua 4 u3 10.
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IMporpamma auctuiieb "Bruoxumvus u ¢gpusnonorust MukpooprannsMos'; 06.04.01 "Bronorus”.

DJIeKTPOXUMHUYECKUI SJIEMEHT, U3MEHEHUE CTaHAAPTHOH CBOOOIHOM SHEPIUH B PeaklvH, CBSI3aHHOI C IEPEHOCOM
371eKTpOHOB. [ToHATHE CTaHIAPTHOrO BOCCTAHOBUTENILHOTO MOTEHIMAJIA. Y HUBEPCAJIbHbIE KOMIOHEHTHI JbIXaTeIbHOTO
nponecca: Kogpepmentr A, NAD(NADP), ATD.

Tema 2. AHOKCUYECRKUE JBbIXATEJ/IBHBIE ITPOINECCHI

dymapaTHOe JpIXxaHue, BOCCTAHOBJIEHHE OKMCHBIX (hOopM kesie3a U MapraHia. OKCHaHUOHBI XpOMa, BaHaIus, TeJLTypa B
KayecTBe TePMHUHAIBHBIX aKLIENTOPOB /1EKTPOHOB. [luccuMmAoHHas cyabdaTtpeaykuus. IlocnenoarenbHble 3Tamnsl
HCXO/IHOW HEPro3aBUCUMON aKTUBALMU CyJibdaTa 1 MOCIEAYIOIEro N3MEHEHU S OKUCIMIBHO-BOCCTAHOBUTEIBHOTO COCTOSIHUSA
aToma cepsl B MHTEpMeAnaTax U MpoAyKTax cyabdaTpenykuuu. CepopeayKiums.

Tema 3. BPOKEHUE

JloHOpHO-aKIenTopHAas MpodIeMa IPIMEHNTENBHO K Pa3sHBIM OpOokeHusIM. MecTo OpoKeHH B SBOJIOLNHA OPraHMYECKOTO
Mupa. BHoXuMus mporeccoB CIIMPTOBOTO, MOJIOYHOKHUCIIOTO, TPONMOHOBOKHUCIIOTO, MACIISTHOKHCIIOTO, YKCYCHOKHCIIOTO 1
CMeIaHHoro 6poxeHuid. ['omoarieTaTHoe OpokeHne Kak OJH U3 CIIOCOO0B (PUKCALK HEOPTraHMUYECKOTo yIiIeposa,
KO(paKTOPB! ¥ OMOXMMHUSI STOTO Tporiecca.

VkeycHokucoe 6poxenue. OcodeHHOCTH (pU3HOTOruy U GUOXMMUM Tporiecca. [JBOHCTBEHHOCTb CYTH IpoLecca
YKCYCHOKHCIIOTO OPOXKEHUSI.

HpaKTI/I‘ICCKaH Ba’)XHOCTb 6pOIII/UI]>HI>IX MMpOLECCOB.

Tema 4. POTOTPOPUA Y IPOKAPUOT

Ipouncxoxnenve ororpopun y OakTepmit. OKCUTeHHBIA 1 aHOKCUTEHHBIHN (poTocrHTe3. OCHOBHBIE (DOTOCHHTETHIECKUE
MTUTMEHTH U UX apXUTEKTypa B KieTke (pororpodHoii 6akTepru. PoToTpohus y MypITypHBIX, 3eJIEHBIX HUTYATHIX, 3€JIEHBIX
6akTepuii 1 renodaktepuii. OkcurenHast pororpodust nuaHodakTepuil. KBasu-ororpodust n e€ Guosornueckoe 3HaUYSHHE.

Tema 5. OKUCJIEHUE, HE CONIPAKEHHOE C CUHTE30OM AT® Y MUKPOOPI'AHN3MOB

Oxcupasel. J[IByx-31ekTpoHHOe BocctaHoBieHre O2 ¢ oOpazoBanne H202 npu yyacTunt OKCHUIA3HOTO MEXaHU3Ma OKHUCIICHUST
OpraHWYecKUX CyOCTpaToB.

OT1iM4uTesbHbIE 0COOEHHOCTH OKCHI'€HAa3HBIX MEXaHU3MOB OKuceHus. Kiaccudukanus 1 o0coOeHHOCTH AEHCTBHSI OKCUTeHa3.
JlnoxcureHassl JBOMHOIO I'MAPOKCUIMPOBAHUSA U paCIIEIUIEHUs] apOMAaTHUECKOT0 KOJIbLia B CBA3M C UX KJII0YEBOI POJIBIO B
JECTPYKIIMH apOMaTHYeCKUX NoJUmoTanToB. [IpuHmn nerictBrsi MoHookcureHas. Llutoxpom P450 u meraGonmyeckas
aKTHBALMA IPOMYTareHOB, MPOKaHLIEPOTeHOB OpraHM3MaMU.

Tema 6. OCOBEHHOCTU S9HEPTETUYECKOI'O METABOJIN3MA ITIPOKAPUOT. ITYTU KATABOJIN3MA
FEKCO3 V IIPOKAPUOT. METAHOT'EHE3. METAHOTPO®U . AJIbBTEPHATUBHBIE IITK ITYTHU
ACCUMMJIAIUNA IBYXVYIJVIEPOJHBIX COEJJMUHEHNU.

Crierudrika 1 pa3HoOOpa3re MUKPOOHBIX OOMEHHBIX MporieccoB. OCOOCHHOCTH KaTa0OIMIECKUX U aHAOOIMUYECKHUX PEaKIUil y
MHKPOOPraHU3MOB U3 Pa3IMYHBIX (PU3HOJIOr0-TaKCOHOMUYECKHX rpyri. Meranotpodus. PU3nosorus 1 MUKpOOHOIOTUsT
npouecca. ['mukonus. Lukin DuTHEpa-Ilynoposa, OKUcIUTENbHBIN eHTo30(ocdaTHbIi myTh. LIMKI TpUKapOOHOBBIX KUCJIOT U
[JIMOKCUJIATHBINA MIYyHT. AnbTepHaTuBHBIe LITK myTH accumMmiAnum AByXyriaepoAHbIX COeqUHEHUH (3TUIMAIOHUIOBBIN U
METUIaCapTaTHBIN). Y HUKaIbHbIE (DepMEHTH M KO(haKTOphl MeTaHOTeHe3a. BoccTaHOBIEHUE YITIEKUCIIOTH IPY YYaCTUH
criepUIecKol 1eTH MepeHOca IEKTPOHOB Y XeMOJIUTOABTOTPO(HBIX MeTaHOreHoB: CO2-penyKTa3Hbli 1
CH3-S-CoM-peaykTasHsbiii aTanbilIpeacTaBieHus 0 poju MPOTOHHOTO TpajideHTa B 3TOM mnpoliecce. Tpoduueckue
B3aMOJICHCTBHS B TIPOLIECCE METaHOTeHe3a B IPUPOHbBIX YCIOBUSIX.

Tema 7. OKUCJIUTEJIBHBIN CTPECC U TOKCUYHBIE ®OPMBI KHCJIOPO/IA.

HcroyHnkm 06pa3oBaHusl YaCTUYHO BOCCTAHOBJIEHHBIX (DOPM KMCIIOpOa B OOMEHHBIX Tpolieccax. 3HaueHne peakiuy,
KaTaJu3upyemoii cynepokcuaricmytasor (SOD) ¢ yuetom e€ paznuuHoro npoucxoxaeHus. CriocoObl 3a1uThl MUKPOOHBIX
KJIETOK OT JEWCTBUS TOKCHYHBIX (hopM Kuciaopoja. HedepmeHTaTHBHBIE U (PU3HOJOTMYECKUE CUCTEMBI 3aIUThL. Buoxumus u
q)I/BI/IOJ'IOFI/IH 3allIUTHBIX CUCTEM.

Tema 8. OCOBEHHOCTU A3OTHOI'O OBMEHA Y PA3/INYHBIX ®U3N0OJIOTO-TAKCOHOMHNYECKHUX
I'PYIIII IPOKAPUOT

Boccranonenune okcrannoHoB a30ta (NO3-, NO2-) kak MmocieoBaresibHbIe Talbl €AUHOTO STara eIUHOrO JbIXaTeIbHOrO
Tpoliecca WM KaK OTHesbHble BAPUAHTHl PeCIUPaTOpHON JeHuTprdukanuy. ['eHeTnueckue gerepMuHanTsl. PyHKIMHK nar-,
nir-, nor- u nos-reHoB. [leHuTpudukanys/aMMoHupUKaMst HUTpaTa U METabOJIMUYECKHUIi CTaTyC MUK POOPraHU3MOB.
AJbTEpHATHBHBIA AUCCUMUIISIIIMOHHON HUTPATPEAyKLIUMK MyTh Bo3BpaieHus N2 B arMocdepy - aHa9poOHOe OKHUCIIeHHE
amMMmuaka. Mukpoouosnorus 1 6uoxumus nporuecca Azordukcanus. TakcoHomuyeckoe pa3HooOpas3ue a30T(PUKCATOPOB.
MornekysipHbI MEXaHU3M OUOJIOrMUYecKOol (hUKcaluu a30Ta. DBOJIOLKS ITpoliecca a30ThUKCAIUH.

Tema 9. BUOJETPAJAIINA KCEHOBNOTUKOB MUKPOOPI'AHN3MAMMU

3AE
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IMporpamma auctuiieb "Bruoxumvus u ¢gpusnonorust MukpooprannsMos'; 06.04.01 "Bronorus”.

ITyTi MUKpPOOHOTO KaTaboM3Ma KCEHOOMOTHKOB Pa3IMYHOTO XUMHUIECKOTO CTpoeHHsl. CHHTETHUYECKHE JIAKTAMBI M KX
Jerpajaius MUKpoopranusMamu. buogerpaganust ¢ocopopranndyeckux coequHeHuil. PutuH u ¢putassl. ApoMaTHuecKue
HUTPO- U aMUHOCOE/IMHEHM S KaK MOTEHMAIbHO MyTareHHble U KaHIIepOreHHble areHThl. HUTpopenyKius Kak OCHOBHOM MyTb
TpaHchOpMAIIUK U KaK MEXaHU3M MeTaOOJIMUeCKON akTUBAIWK. ['aioreHopraHmdeckre COeIMHEHHUS - 3arpsA3HUTEN
MIpUPOIHBIX chep 1 KuBbIX oprann3moB. Tpanchopmarus JAT kak o6bekTa rJ106aIbHOTO 9KOJOTMYECKOT0 MOHUTOPHHTA.
DNMMUHALAS TaJIOT€HOB.

Tema 10. [IPOIIECCHI 3BAIIPOTPAMMHUPOBAHHON KJIETOYHOM CMEPTH Y IIPOKAPHOT

PazHoOoOpa3ye MexaHU3MOB 3aIIPOrpaMMHUPOBAHHOI KJIETOUHON CMEPTH Y IIPOKApHOT, (PU3HOJIOTMYECKOe 3HAYeHUE 3TOT0
npouiecca. Tpurrepsl, ak TMBaIMsl KOTOPBIX ONOCPEAYET KJIETOYHYI0 CMEPTh Y MUKPOOpPraHu3MoB. MHoroobpasue cucrteMm
AN-TIPOTUBOSAAME Y IPOKAPHUOT, UX IKOJIOTMUYECKOE 3HaUeHUE. YUacTue IUIa3MU/L B PeryJIsAuU KJIETOYHOU CMEepPTH Y IPOKapHOT.
Tema 11. BOJOPO/JHBIE BAKTEPUMN. KEJIE3OBAKTEPHUU.

TakcoHOMUST BOOPOIHBIX OaKTepUil, 0COOEHHOCTH UX (PU3HOJIOTUM U OMOXMMHHU. XapaKTepUCTHKA Ipoliecca a9poOHOTro
OKHCJIEHUSI BOJIOpPO/ia KaK (pOpMBI SHEPreTH4ecKoro Metabosm3Ma OT/AEIbHBIX IPYIIT TPOKAPUOT. MOJIEKYJISIPHBIA MEXaHU3M
OKHCJIEHU S BOJIOpPO/ia BOJOPOJHBIMU OakTepusiMu. [IpakTnueckoe 3HaueHue. TakcoHOMUs Kxee300aKTepuil, 0COOEHHOCTH HX
(puznosorum u GuoxUMuUM.

Tema 12. OCOBEHHOCTHU AHABOJIMYECKHUX ITPOLNECCOB Y ITIPOKAPUOT

buocunTes IMYPUHOBBIX U MUPUMUANHOBBLIX HYKJICOTUAOB Y MUKPOOPIraHN3MOB. XapaKTCpI/ICTI/IKa MeTaOOJINIECKHUX HyTCﬁ,
MMPpUBOAAIINUX K NPEANICCTBEHHUKAaM IIyPUHOB U NIUPUMHUJINHOB.

OcHOBHbIE ITyTH OMOCHHTE3a IPYIIT AMHHOKHCIIOT Y PA3IMIHBIX (PU3HOIOr0-OMOXMMIUYECKHUX TPYII MPOKaproT. ['pyrmsl
AMHWHOKHCJIOT 10 ITPOUCXO’KICHUIO OT EMHBIX BEIECTB-IIPE/IIIECTBEHHNKOB.

5. IlepeyeHb y4eOHO-METOJUUECKOT0 00eCceYeH s JJIsi CAMOCTOATEJbHON PAa60Thl 00yJalOIUXCs M0
U CIHILIIHE (MOIYJIIO)

CamocrosiTesbHas padoTa 00yYAIOIIMXCS BHITIOJIHSETCS MO 331aHUI0 U IPH METOOMYECKOM PYKOBOJCTBE NperofiapaTeis, HO 6e3
€ro HeroCpeACTBeHHOro yyactust. CamocTosTeNbHast padoTa MoApa3IeNseTcsl Ha CaMOCTOSITENIbHYI0 paboTy Ha ayAUTOPHBIX
3aHATHUSX U HA BHEAYAUTOPHYIO CAMOCTOSITENbHYI0 paboTy. CaMocTosTe bHAs padoTa 00yYAIOIIMXCS BKIIOYACT KaK MOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOEHHE OTIEIbHBIX TeM (Pa3esioB) TUCHMIUINHBL, TAK U TPOPadOTKY TeM (pa3/iesioB), OCBANBAEMBIX BO
BpeMsl ayIUTOPHOI padoThl. Bo BpeMst caMOCTOSITeNIbHOM paboThl 00yJaloIIUecs YATAIOT U KOHCIIEKTUPYIOT YUeOHYI0, HAyYHYIO
U CIIPaBOYHYIO JIUTEPATYPY, BBIIOIHSIOT 3a1aHUs1, HANIPaBJICHHbIC Ha 3aKpeIIeHNue 3HAaHUI 11 OTPaOOTKY YMEHHI M HABBIKOB,
TOTOBSTCS K TEKYIIEMY M TPOMEKYTOYHOMY KOHTPOJIO IO JUCIUIUIMHE.

OpraHu3zalys CaMOCTOSITENIbHOW padoThl 00YYAaIOIIMXCS perJiaMeHTUPYeTCsl HOPMAaTUBHBIMU JIOKYMEHTaMHU,
y4eOHO-METOANYECKOI JIUTEPATYPOH U 3IEKTPOHHBIMU 00pa30BaTe/IbHBIMU PECypCaMu, BKIIOYASI:

IMopsimok opraHU3alMK U OCYIIECTBIIEHUs] 00pa30BaTEIbHON JEeATEIbHOCTH M0 00pa30BaTEIbHBIM IIPOrPAMMAaM BBICIIETO
o0pa3oBaHus - IporpaMmam OakajaBpuara, mporpaMMam ClielMaIuTeTa, IporpaMMaM MariucTparypsl (YTBEpKIECH MPUKA30M
MuHucTepcTBa HAYKH U BHICIIero odpasoBaHus Poccuiickont epepanuu ot 6 anpens 2021 roga Ne245)

IMucemo MunuctepceTBa odpazoBanust Poccuiickoit denepanun Nel14-55-996un/15 ot 27 Hosi6ps 2002 r. "O6 akTuBU3aMK
CaMOCTOSITEJILHOW paOOThI CTY/IEHTOB BHICIIIMX YYeOHBIX 3aBe/ieHuit"

VYcraB (peaepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBaresibHOro yupesxaenus "Kazanckuii (ITpuBomkckmii)
(penepanbubIil yHUBEpCUTET"

IpaBuna BHyTpeHHEro pacrnopska (eaepaabHOro rocy1apcTBEHHOr0 aBTOHOMHOT'O 00Pa30BaTeNIbHOTO YUPEsKJEHHs BBICLIIETO
npogeccuoHaibHOro oopazoanus "Kazanckuit (IpuBosnkckuil) (eaepanbHblil yHUBEpCUTET"

JlokanbHble HopMaTuBHBIE akThl Kazanckoro (Ilpusomkckoro) deaepaibHOrO yHUBEpCUTETa

6. ®oH/] OLIEHOYHBIX CPEJICTB MO JUCIHUIINHE (MOIYJII0)

(DOHH OLICHOYHBIX CPEACTB M0 JUCHUILINHE (MOJIyJ'IIO) BKJTIOYACT OLICHOYHBIC MAaTEPpUaAJIbl, HAIIPABJICHHLIC HA IIPOBEPKY OCBOCHUS
KOMHCTCHHI/Iﬁ, B TOM YUCJIE 3HaHPII>i, yMeHI/Iﬁ 1 HaBBIKOB. (DOH,H OLICHOYHBIX CPEACTB BKJIIOYACT OLEHOYHbIEC CPEACTBA TEKYIIETO
KOHTPOJIA U OHEHOYHbIE CPEACTBA HpOMe)KyTOLIHOI;’I aTTeCTalluu.

B ¢onIe 01eHOYHBIX CPENICTB COAEPKUTCS Ceayoas HHPOPMaIus:

- COOTBETCTBHE KOMIIETCHITUI TUIAHUPYEMBIM pe3yJIbTaTaM 00yUJeHHs TI0 TUCIUTUTIHE (MOYIII0);

- KpUTepHH OLIEHUBAHUS ¢(DOPMUPOBAHHOCTH KOMITETEHITHA;

- MeXaHu3M (POPMUPOBAHUSI OLIEHKU MO JUCHUILIMHE (MOJYJIIO);

- OMHCaHMe MOpsIAKa IPUMEHEHHS 1 IIPOLIEAYPHI OIIEHIMBAHUS TS KKIOTO OLIEHOYHOT'O CPEACTBa;
- KpUTEpUU OLIEHUBAHMS JIJIs1 KaXIOTO OLIEHOYHOT'O CPEe/ICTBA;

- COACPIKAHNC OLUCHOYHBIX CPEACTB, BKJIIOYAA TpC6OBaHI/IH, MMPEAbABIIACMBIC K HeﬁCTBHHM o6y'1a101m/1x05{, AEMOHCTPUPYCEMbBIM
pe3yjibTaTaM, 3alaHUA pa3/IMYHbIX TUIIOB.

PoHJ1 OLIEHOUHBIX Cpe€ACTB IO AMCHUIUIMHE HAXOUTCA B HpI/IJ'[O)KeHI/II/I 1x nporpamMmMe JCHUITTMHBI (MO}IyJ’IIO).
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7. IlepedeHb JUTEPATYPbI, HEO0X0AUMOM JJIsT 0CBOEHHS U CIUILINHBI (MO XyJIs)
OcBoeHMe UCIMIUTMHBL (MOJIYJIsl) MPEAIoJaraeT u3yuyeHue OCHOBHOM U JIONIOJIHUTEIIbHON y4eOHOoM nTeparypsl. Jluteparypa
MOJKET OBITh JOCTYITHA OOYUYaIOIIMMCS B OHOM M3 ABYX BapUaHTOB (MO0 B 0OOMX U3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 JIeKTPOHHbIE OMOIMOTEYHbIE CUCTEMBI HA OCHOBAHUHM 3aKTioueHHbIX KDY noroBopos ¢
TIPaBOOOIAJATEISIMU;

- B leyaTHOM BuJe - B Hayunoi 6ubmunoreke um. H.U. Jlo6aueBckoro. OOyyalomiecs noayyaioT yueOHyIo JIMTepaTypy Ha
aOOHEeMeHTe MO YUTATEIbCKUM OMJIETaM B COOTBETCTBHM C MPABUJIAMU 110J1b30BaHKs HayuHoi GUOIMOTEKOM.

DJIeKTPOHHbIE N3aHUSI JOCTYITHBI AUCTAHIIMOHHO 13 JII000H TOUKH MPY BBEAEHUM 00YYalOIIMMCsI CBOETO JIOTHHA U ITapoJisi OT
JIMYHOTO KabuHeTa B cucteMe "DyeKTPOHHBIH yHUBepcuTeT . [Ipn nCronb30BaHNM ITeYaTHBIX N3AaHUN OMOIMOTEUHbIN (hOH]T
JIOJKEeH OBITh YKOMILIEKTOBAH MMHU U3 pacuera He MeHee 0,5 sk3emruisipa (st odydatonmxcs mo ®I'OC 3++ - He menee 0,25
9K3EMILIAPA) KakI0ro U3 U3JaHUIl OCHOBHOM JIUTEepaTyphl U He MeHee (0,25 sK3eMIuIApa JOMOIHUTENIBbHON TUTEPaTypsl Ha
KaXJ0ro 00y4alomierocst U3 4nciia Jull, OAHOBPEMEHHO OCBAaMBAIOIINX JAHHYIO AUCHUIIINHY.

INepedyeHb OCHOBHOI M AOTIOIHUTENIBHON y4eOHON IUTEpaTyphl, HEOOXOAUMOM U1l OCBOSHUS AMCLMIUIMHBI (MOAYJIsT), HAXOAUTCS
B [Ipunoxenun 2 k padoueii mporpaMme JUCUMIUTAHBL. OH MOAIEKUT OOHOBJIEHHIO P U3MEHEHUH YCJIOBHI 10roBopoB KOV ¢
NpaBoOOIAATENAMU TEKTPOHHBIX U3aHMI ¥ IPY U3MEHEeHNH KOMIUIeKToBaHus (ponnoB Hayunoit 6ubmmorexu KOY.

8. IIepeuens pecypcoB HH(OPMANHOHHO-TEJIEKOMMYHHKAIMOHHOM ceTn '"UHTEepHET'', HE00X0IMMBIX JIsI
OCBOEHHS TN CIHUILINHBI (MOTyJIs1)

Annals of Microbiology - http://link.springer.com/journal/13213

NCBI - http://www.ncbi.nlm.nih.gov/pubmed/

Prokaryotes: Bacteria and Archaea - https://www.boundless.com/biology/prokaryotes-bacteria-and-archaea

Unusual Coenzymes of Methanogenesis - http://www.annualreviews.org/doi/abs/10.1146/annurev.bi.59.070190.002035
Kypnan Muxkpo6rosnorus. I[ToinHoTekcToBast Bepeus - http://elibrary.ru/title_about.asp?id=7899

9. MeToandecKne YKa3aHHSA VIS 00yJAIOMIXCS M0 0CBOEHUIO JUCIUIIAHBI (MO/TyJIsT)

Bujg paéor MeToanuyeckue peKOMeHIalu

JICKIIH B X04€ YTCHHUA JICKHI/IIZ npenojaBaTteib paCCKa3bIBACT 00 OCHOBHBIX IIOHATHUSIX U TEPMUHOJIOTUYECKUX
OCOOEHHOCTSAX MaTepuajia Kypca, a TaKKe CBA3aHHBIX C HUM TEOPETUYCCKUX U IMPAKTUYCCKUX l'[p06J'I€M, JacT
PEKOMEHJAIU 110 ITPOBEACHUIO CaMOCTOSITEIbHON pa6OTI)I " CaMOIIOAIOTOBKE. HCKHI/IOHHHﬁ KYypC MO3BOJIUT
CTyACHTaM NOJIYUYUTb OCHOBHYIO I/IHCl)OpMaL[I/HO 1o ,HaHHOfI JUCHUITIINHE.

npaktiyeckue | [IpakTudeckue 3aHATHS 3aBEpIIAIOT N3yUYeHHe HauOoJIee BaKHBIX TeM AUCUMIUIMHBL. OHU CIyXaT AJ1s
3aHATUA 3aKpeIUIeHNs] U3yYEHHOTO MaTepuasa, pa3BUTHs YMEHUI 1 HaBBIKOB IIOATOTOBKHU JJAOOPATOPHI K

(byHKIIMOHMPOBAHMIO, CO3JAHUIO PerIaMEHTHPYIOLIeH padoTy JIabopaTOpuy JOKYMEHTALIMH, a TAaKXKe 1JIs

KOHTPOJISI IIPENoJaBartesieM CTeNeH! NOArOTOBJIEHHOCTH 00yYaloIMXCs M0 U3y9aeMOl AUCLMILIMHE

CaMoCTOsI- B xoze camocTosiTebHOI paboThl 00y4YaloIIecs: TPOBOAAT ITPOPabOTKY TEOPETUUECKUX MaTepHaioB
TeJIbHas padoTa | TOJyYeHHBIX Ha ayTUTOPHBIX 3aHATUAX. OOyJaommMcs peKOMEHIYeTCs MOciie 3aBEePIICHUs 3aHATHI B 3TOT Ke
JIeHb TPOCMATPUBATh U AaHATU3UPOBATH TEKCT JIEKIUIA 1 3aMTUCU C PAKTUYECKUX 3aHATUI. HekoTopbie Tembl, a
TaKXke HesICHbIe BOIIPOCH TPEOYIOT JIOMOHUTEIBHOTO CAMOCTOSTEIBHOTO TBOPUECKOTO MOUCKa. B HEKOTOPBIX
CITy4asiX HesICHbIe BOIIPOCH ClielyeT (PMKCUPOBATh, YTOOBI MOTyYUTh KOHCYJIBTAIMIO y TipenoaaBaTes. [Ipu
MOJrOTOBKE K CJIe1yIOIel JIEKIIMU MOBTOPSTh MPEAbIAYIIYIO C yYETOM 3HAHUI U HABBIKOB, MOJYYEHHBIX B XO/1€
MpakTU4ecKux 3aHsATvi. CiielyeT peryjisspHO NOBTOPSITh OCHOBHbIE TIOHSTHUSI U TEPMUHBI 110 33IaHHON TeMe s
3(ppeKTUBHON MOATOTOBKU K 3a4eTy.

3K3aMeH DK3aMeH NPOXOJUT B TPAUIIMOHHON (popMe, KakK/Iblii 9K3aMEHAIIMOHHBIN OMJIET COAEPKUT JIBa BOIIPOCA T10
JMCLIUIUIMHE U3 CIIMCKA 9K3aMEHAIIMOHHBIX BOIPOCOB. DK3aMeH SIBJISIETCS HEOThEMIIEMOM YacThi0 Y4eOHOro
polLiecca U MPU3BaH OLEHHUTb, 3aKPENUTh U YIOPSIJOYNTh 3HAHUSI CTY/ICHTA, TIOJIyYeHHBIe Ha 3aHSTUSIX U
€aMoCTOSATENBHO. [IpH MOArOTOBKE K 9K3aMeHy HEeOOXOAMMO ONUPAThCsI, TIPEekIe BCEro, Ha JICKIIUH, a TAKKe Ha
HCTOYHUKH, KOTOPbIE Pa30MpaiCh Ha MPAKTUYUECKUX 3aHSTHUSIX B TeueHue cemecTpa. [10roToBka K sK3ameHy
BKJIIOYAET B ce0si: - MPOpabOTKY OCHOBHBIX BOITPOCOB KypCa; - YTEHUE OCHOBHOW U JIOTIOJIHUTEILHOM JIMTEPATYPhI
0 TeMaM Kypca; - HoI00p MPUMEPOB U3 NPAKTUKH, UILTIOCTPUPYIOLIMX TEOPETHUYECKUI MaTepHal Kypca;
CHCTEMATH3AIMIO U KOHKPETU3AIIMI0 OCHOBHBIX TIOHSTHUI JIUCIUIUIMHBL; - COCTABJIEHUE IPUMEPHOTO [UIAHA OTBETa
Ha 9K3aMEHAIIMOHHBIE BOIIPOCHI.

SAEKTPOHHBH
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10. Ilepeyens nH(MOPMANHOHHBIX TEXHOJIOTHI, HCHOJb3YEeMbIX IPH OCYIIEeCTBJIEHHH 00Pa30BaTeJILHOr0 Mponecca
o JUCHHILUINHEE (MOAYJII0), BKJIIOYAsl IepedeHb NPOrpaMMHOro odecnedeHnst 1 HH¢ OpMaMOHHBIX CIIPaBOYHBIX
cucrTeM (IpH HEO0OXO0UMOCTH)

[NepeueHs MH(MOPMAITMOHHBIX TEXHOJIOTUH, MCIOJIb3YEMBIX ITPY OCYIIECTBIEHUH 00pa30BaTEIbHOTO MPOIEcca MO JUCIUIUIIHE
(Momym0), BKJTIOYast IlepedeHb MporpaMMHOro odecrieueHns: 1 MH(OPMALIMOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxennu 3 k pabodeil mporpamme TUCHHUIUIAHBI (MOAYJIS).

11. Onncanne MaTepHaJIbHO-TEXHHYECKOM 0a3bl, HEOOXO0 MO /IJIsl 0CYIIeCTBJIEHUSI 00Pa30BaTEJILHOTO
npoiecca no JUCIUIIn"e (MoJayJai0)

MaTCpI/IEU'[I)HO-TGXHI/I‘ICCKOC obecrieueHre 06pa30BaT€J’[bHOFO mnpomnecca 1no AMCuuIinHe (MO,HyJ'[IO) BKJIIOUaET B ceOs cilenymomue
KOMIIOHCHTHI:

INomelneHyst AJst CAMOCTOATENBHOM PaOOThI 00YUaIOIIMXCsl, YKOMIUIEKTOBAHHBIE CIIELMAIM3HPOBAHHOM MeOebIo (CTOJIBI U
CTYJbs1) ¥ OCHAIIIEHHBIE KOMITBIOTEPHON TEXHUKOW C BOZMOKHOCTBIO MOAKIIOUeHus1 K ceTu "MHTepHeT" u obecriedyeHreM JocTyra
B JIEKTPOHHYIO MH(OPMAIIMOHHO-00pa3oBarebHylo cpeny KOV.

Y4eOHbIe ayTUTOPHH JIJIs1 KOHTAKTHOW pabOTHI C TIpenogaBaTesieM, YKOMIUIEKTOBAHHbIE CIICIMATM3UPOBAHHON MeOeIThio (CTOJTBI
U CTYJIbSI).

Kommnblotep u puHTEp 1T pacnevyaTky pa3JaTOYHbIX MAaTEpPUAIOB.

MynabTuMeauiiHas Ay AUTOPUSL.

12. CpeIICTBa ajantanvm npenoaaBaHud U CHUIIVIMHBI K HOTpeﬁHOCTHM oﬁyqalonmxc;[ HHBAJUIA0B U JIUII C
OrpaHU4Y€¢HHBIMHA BO3MOKHOCTAMMU 310POBbS

HpI/I HCO6XOJII/IMOCTI/I B O6pa3OBaTeHLHOM nponecce MpUuMEHAITCA CIICAYIOIUE METOAbl U TEXHOJIOTMH, 06J'IGFLIEHOH_II/IC
BOCIIpUATUE HHCbOpMaHPII/I O6y‘-laIOI_HI/IMI/IC${ HWHBAJIMAAMU U JIMIAMU C OI'PAaHUYCHHBIMU BO3MOKHOCTAMU 3JO0POBbA:

- CO3/J]aHKE TEKCTOBOW BEPCUHM JIDOOTO HETEKCTOBOTO KOHTEHTA [IJIs1 €0 BO3MOXKHOTO MPeo0pa3oBaHusl B albTePHATHBHBIC
(bopmbl, yIOOHBIE 1JTs1 Pa3IMYHBIX MOJIb30BATENCH;

- CO3/]aHKe KOHTEHTA, KOTOPBI MOXHO MPEJCTaBUTh B Pa3IMYHBIX BUIAaX O€3 MOTEpH JAAHHBIX WM CTPYKTYPHI, IIPEIyCMOTPETh
BO3MOXKHOCTh MacCIITaOMpPOBaHHUsI TEKCTa M M300pakeHNH Oe3 IOTepy KayecTBa, MpelyCMOTPETh IOCTYITHOCTD YIIpaBJIeHHsI
KOHTEHTOM C KJIaBUATypBHl;

- CO3/IaHMEe BO3MOKHOCTEH [JIs1 00yYaIOIIMXCsl BOCHPHHUMATD OJIHY U Ty ke MH(MOPMALIMIO M3 Pa3HbIX HCTOYHUKOB - HALIpUMeEp,
TaK, YTOOBI JINLA C HAPYIICHUAMH CJIyXa MOTy4Yaad MH(POPMALMIO BU3YaJIbHO, C HAPYIICHUSAMH 3PEHUS - ayJUAIbHO;

- IPUMEHEHUEC MPOrpaMMHBIX CPEICTB, 06CCHC‘{I/IBa}OI_[II/IX BO3MOXHOCTb OCBOCHUA HABBIKOB U yMCHHI;'I, CpOpMI/IpyeMI)IX
)II/ICHPIHJIPIHOﬁ, 3a CUeT AJIbTCPHATHUBHBIX CHOCO6OB, B TOM YMCJI€ BUPTYaJIbHbIX na6opaTopI/1171 1 CUMYJIALIMOHHBIX TCXHOHOFHﬁ;

- IPUMCHEHUC JUCTAHIIMOHHBIX 06paSOBaTCHLHHX TEXHOJIOTHI JUIA Tiepeiavn HH(bOpMaLIHPI, OpraHu3alv pa3janvHbIX (bOpM
HHTCpaKTHBHOﬁ KOHTaKTHOM pa6OTBI 06yqa10mer0051 C IpenogaBarejeM, B TOM 4UCIIE BC6I/IHapOB, KOTOPBIC MOTYT OBITH
HCIOJIb30BaHbl JId IPOBEACHU A BUPTYAJIbHbIX JICI(LIPIIZ C BOBMOJXHOCTBIO B3aPIMO,I[6ﬁCTBHH BCEX YYACTHUKOB JUCTAHIMOHHOI'O
O6y‘ICHI/I${, MMpOBEACHUA CEMUHAPOB, BBICTYIUICHUA € JOKJIalaMU U 3allIUTHI BBITIOJTHECHHBIX pa60T, poBEACHUSA TPCHUHI'OB,
OpraHu3anuun KOJIJIEKTUBHOMR pa6OTI>I;

- IPUMEHEHHe JTUCTAHIIMOHHBIX 00pa30BaTesbHBIX TEXHOJIOTHH Il OpraHu3auy opM TEKYIIEro ¥ MpoMeKyTOUHOrO
KOHTPOJIS;

- YBEJIMYCHUE TPOAOJLKUTEIIBHOCTU CIaYN 06y‘laIOH.[I/IMCH HWHBAJIMAOM WJIA JIMIIOM C OI'PAaHUYCHHBbIMU BO3MOKHOCTAMUA 3J0POBbA
(bOpM HpOMC)KyTO‘IHOﬁ aTTECTAalluU 110 OTHOIICHUIO K YCTaHOBHCHHOﬁ MMPOAOJIKUTEIIbBHOCTU UX CAAYN:

- IPOAJOJIKUTEIIbHOCTU CAaYN 3a4€Ta WM FK3aMeHa, IMPpOBOAMMOIO B MMMCbMEHHOU (bopMe, - He Oonee yem Ha 90 MUHYT;

- MPOIOJIKUTETBHOCTY TIOATOTOBKY 00yUAIOIIerocst K OTBETY Ha 3a4éTe WK 9K3aMeHe, IIPOBOIMMOM B YCTHOU (popme, - He
6osiee yem Ha 20 MUHYT;

- MPOAOJIKUTEILHOCTU BHICTYIUICHUs 00YYAIOIIEerocs MPH 3alUTe KypPCOBOM PadbOTH - He OoJjiee YeM Ha 15 MUHYT.

Iporpamma cocrariieHa B cootBeTcTBuM ¢ TpedboBaHussMu PT'OC BO u yueOHbIM 1u1anoM 1o Harpasienuio 06.04.01
"Buosorus" ¥ MarkucTepcKou nporpamme "MUKpOOHOIOTHs 1 BUPYCOJIOrus'.
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OcHoBHas JuTeparypa:

1. Mannanosa P.T., Mukpo6uosorust u ummyHoustorus. IIpaktukym [DnekTpoHHBIH pecype] : yue6. mocodue / P. T. ManHanoBa
- M. : I'S0TAP-Menua, 2013. - 544 c. - ISBN 978-5-9704-2750-7 - Pexum nocryna:
http://www.studmedlib.ru/book/ISBN9785970427507 .html

2. 3BepeB B.B., MeauimHckass MUKpoOUoJIoTHs, BUpycoorust u ummyHosorusi. Tom 1. [Dnekrponnsiii pecype] / Iox pen. B.B.
3eepera, M.H. Boituenko - M. : I'90TAP-Menua, 2014. - 448 c. - ISBN 978-5-9704-2914-3 - Pexxum goctyna:
http://www.studmedlib.ru/book/ISBN9785970429143.html

3. 3eepeBa B.B., MeauliHCKass MUKPOOUOIOTUS, BUPYCOIOTUS ¥ MMMYHOJIOTHsL. B 2 1. Tom 2. [DnekTpoHHBIA pecypc] :
yueOHuK / [lox pen. B.B. 3eepeBa, M.H. Boituenko - M. : ['90TAP-Menua, 2014. - 480 c. - ISBN 978-5-9704-2915-0 -
Pexum nocryna: http://www.studmedlib.ru/book/ISBN9785970429150.html

[lonosHATE ILHAS JUTEpPATYpa:

1. Kypanosa H.I'., Mukpo6uosorust. Yacts 1. [Tpokaprorudeckast Kietka [DnekTpoHHbIH pecype] : yueOHoe nocodue / H.I.
Kypanoga, I'.A. Kynmatamze. - M. : [Ipomereit, 2013. - 108 c. - ISBN 978-5-7042-2459-4 - Pexwm pocrymna:
http://www.studmedlib.ru/book/ISBN9785704224594 .html

2. Kypanopa H.I'., Mukpo6uonorusi. Yacts 2. MeTabomm3m npokapuoT [dnekTpoHHbid pecypc] / Kypanosa H.I'. - M. :
ITpomereit, 2017. - 100 c. - ISBN 978-5-906879-11-0 - Pexxum noctyna:
http://www.studmedlib.ru/book/ISBN9785906879110.html
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IMporpamma auctuiieb "Bruoxumvus u ¢gpusnonorust MukpooprannsMos'; 06.04.01 "Bronorus”.

Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B.09 Buoxumus u (pu3uonozust MUKPOOP2aHU3MO8

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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