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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
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[porpamMmy IvicIMIUIMHBL pa3padoTai(a)(u): AOLeHT, K.H. (goneHT) 3enenuxut [1.B. (kadenpa mukpobuonoruu, Llentp
OUOJIOTHH U TIeJaroruaeckoro oopasopanus), Pavel.Zelenikhin@kpfu.ru ; mouenr, k.H. Cokonosa E.A. (kadenpa
MUK po6rosiorun, LleHTp 6uonoruu u nejarorndeckoro oopasoBanusi), zhenya_mic@mail.ru

1. IlepeyeHb MIAHNPYEMBIX Pe3yJIbLTATOB 00YYEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ IVIAHUPYEeMbIMHI
pe3yabTatamu ocsoenusi OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIUIUTUHY (MOIYJIb), JOJIKEH 001a1aTh CIICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIIeTeHIHH npuooperaemMoii KoMIeTeHIUH
OIlK-2 CriocoOeH TBOPUECKH UCIIONIB30BaTh B NPO(eCCHOHATILHOM AeATEeIbHOCTH 3HAHUS

(pyHIAMEHTATbHBIX M IPUKJIAJHBIX Pa3[esIOB AUCIUIUIMH (MOAYJIei), OTpeaesIsIonX
HAIPABJIEHHOCTb IIPOrPaMMbl MarucTpaTypHl;

IK-1 ['ToToB McnoIB30BaTh MOJTyYEHHbIE OMOJIOTMYECKHE 3HAHUS M 3HAHUST CMEKHBIX HayK,
HOPMAaTHBHBIE JOKYMEHTHI 110 OPraHM3alvy 1 MPOBEICHNIO0 HAYYHO-HUCCIIEI0BATEbCKHIX 1
(111) TIPOM3BOACTBEHHO-TEXHOJIOTMYECKHMX paboT B MpodheCCHOHATBHON JeSITETbHOCTH B
COOTBETCTBHH C MPOpUIIEM IIPOrPaMMbl MarucTpaTypbl

OO6yyarnmuiicss, OCBOUBIINI JUCHUTUIAHY (MOJIYJIb):

IoyokeH 3HATh:

- 0COOCHHOCTH OCHOBHBIX I'PYIII MPOKAPUOT U UX POJIb B IKOCUCTEMAX;
HokeH yMeTh:

- OPUCHTHUPOBATHCA B CHGHH&HLHOﬁ Hay‘lHOﬁ n MeTOIIH‘ICCKOfI JIMTeparype 1no HpO(l)I/IJ'[IO IIOATOTOBKH U CMECKHBIM
BOIIpocam;

- OPUEHTUPOBATHCSA B IPOOIEMax TAKCOHOMUYECKOTO PACHIONIOKEHHSI MUKPOOPTaHM3MOB, B COBPEMEHHBIX HAIIPABJICHUSX B
cuCTeMaTHKe OaKTepUil U apXey U MOy ISIIIMOHHO-OUOIOTMYECKON M TAKCOHOMUYECKOM KOHIETIIMSAX BUA Y IIPOKAPHUOT;

JlomxeH Bl1aaeTh:

- TEOPETUUECKUMHM 3HAHUSIMU O TOPU3OHTAILHOM TPAHCIIOPTE FEHOB Y MTPOKAPHOT, MacIITa0ax TeHETUIECKOro oOMeHa y
GakTepuii ¥ apXel ¥ BOJIIOLMN OAKTEPHATILHOTO TeHOMa;

- HaBBIKAMH MJEHTH(PUKALNHY MUKPOOPTaHU3MOB B J1JA0OPATOPHBIX M IPOM3BOJCTBEHHBIX YCIOBUX;
JloJkeH IeMOHCTPUPOBATh CIIOCOOHOCTb U TOTOBHOCTb!

- IPUMEHATD MMOJTYUYEHHBIC B XO1€ OCBOCHHM A NJUCHUIIMHBI 3HAHWUA B Hay‘{HO-HpaKTI/I‘{eCKOﬁ JEATCIIBHOCTH.

2. MecTto nucuumiuHbl (MoayJas) B ctpykrype OIIOII BO

HanHas aucuuruimHa (MoayJib) BKJIoueHa B pasaen "b1.B.04 Mucuumiunsl (Moaysu)" OCHOBHOM MpodecCHOHAIBHON
obpasoBaresbHOl porpammsl 06.04.01 "Bronorus (Mukpobuosorus u Bupyconorus)" u orHocurcst k yactu OITOIT BO,
(opmupyemoii yayacTHUKaMH 00pa30BaTeIbHBIX OTHOIIICHUIA.

OcBauBaercs Ha 1 kypce B 1 cemectpe.

3. O6beM qUCHUILIMHBI (MOYJISI) B 3a4€THHIX € JHHAIAX ¢ YKa3aHHEM KOJNYeCTBa YacoB, BbIJeJEeHHBIX HA
KOHTAKTHYIO Pa00Ty 00y4aloIuxcs ¢ Npeno/jaBareieM (Mo BHAaM yueOHbIX 3aHATHI1) M HA CAMOCTOSTEJILHYIO
padoTy o0ydamuxcst

OO01mast TpyJOeMKOCTh AUCHUILINHBI COCTABIIsIET 2 3a4eTHbIX (bie) equHuII(bl) Ha 72 Yaca(oB).

KonrtaktHas padora - 28 yaca(oB), B ToM uwciie Jiekiuu - 10 gaca(oB), mpakTudeckue 3aHATUs - 18 yaca(oB), 1TabopaTopHbie
padorhI - 0 yaca(oB), KOHTPOJIb CAMOCTOSITEJILHOM padoThl - O yaca(oB).

CamocrositesibHast paGota - 44 vaca(oB).
KonTposns (3auét / ax3amen) - 0 yaca(oB).
dopma MPOMEKYTOIHOTO KOHTPOJISI TUCIUILIMHEL: 3a4eT B 1 ceMecTpe.

4. Conep:xaHue AVCHUILIAHBI (MOYJIsI), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3jejaM) ¢c yKa3aHneM 0TBeJeHHOr0 Ha
HHUX KOJHYECTBA aKaA€MHUYE€CKHUX YaCOB U BU10B y'—le6HI)IX 3aHATHN
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4.1 CTpykTypa 1 TeMaTH4eCKHIi IVIaH KOHTAKTHOW M CAMOCTOSTEJbHONH PA6OThHI 0 AVCHHUIINHE (MO/IYJIIO)

Bujbl 1 yachl KOHTAKTHOI PadoTHI, Camo-

HX TPYJA0EMKOCTb (B yacax) CTOSI-

N Pa3znennl iucuununns: / Ce- |Texmun,VIexnun|IIpaxTu-[IIpakru-JIadopa-Iagopa-| TeJb-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | Yyeckue |TOpHbIe |TOpHbLIe | Hasd
¢ opme BanaTus,| B 3J. [pabdoThL,| B3I pa-

Bcero | cgopwme | Bcero |¢popme | 00Ta

Tema 1. Buopasnoobpasue, riodabHbIe HUAIIN
MIPOKAPHOT U MX PoJib B 6uocdepe, KU3HU

1. [4enoBeka, KUBOTHBIX U pacTeHUN. MoJIeKyIspHbIe 1 1 0 0 0 0 0
Y CTPYKTYpHbIE aCITeKThl OPraHU3alliK apXeu.

Tema 2. DKcTpeMaTbHO-TEpMODHUIIBHBIE U
2. |runieprepMouiIbHbIE apXeu, MeTaboIM3UPYIOIIUe 1 1 0 0 0 0 0
COCJIMHEHUS CepBl.

3. |Tema 3. MetaHOOpa3yoIlIue apXxeu. 1 1 0 0 0 0 0

4. Tema 4. DxcTpemManbHO-TaTOpUIBHBIE apXeu. 1 1 0 0 0 0 0
Tema 5. DkcTpemManbHO-alUAO(DUIBHBIE U

5. [TepMocduibHBIE apXxeu. YHUKaIbHAS JTUHUS (DUITBI 1 1 0 2 0 0 0 20
Crenarchaeota.
Tema 6. [lomen Bacteria. Baktepuu, oOpasyomye

6. |PH[IOTE€HHBIE CTIOPbL. AKTUHOOAKTEPHH. 1 0 0 8 0 0 0
[T1aHKTOMULIETHI.
Tema 7. [Tapazutusm Kak 06pa3 KU3HU HEKOTOPHIX

7. |6aktepuii. BakTepun - 3HIO- U SKTONAPAZUTHI 1 2 0 2 0 0 0
GakTepui.

8. |Tema 8. MuKoIIa3MBL 1 1 0 2 0 0 0
Tema 9. ctiHHBIE OKCUT€HHBIE (POTOTPOHBIE

9. |6aktepun u3 punbl Cyanobacteria. I'enmuobakrepun | 1 0 0 4 0 0 0

10. 'geMa 10. KBazu-otorpodHple a3poOdHbIE 1 > 0 0 0 0 0 24

AKTEPUN

l1Toro 10 0 18 0 0 0 44

4.2 Coaep:kaHue JUCHUILIMHBI (MOYJIs1)

Tema 1. Buopa3zHoo6pa3ue, rio06ajbHble HUIIKA NPOKAPHOT H X POJb B 0nocepe, >KU3HA YeJI0BEKA, ’KUBOTHBIX
U pacrenuii. MoJieKyJIsipHbIe M CTPYKTYPHbIE ACHEKThI OPraHN3anuu apxeil.

Buopaznoodpasue, rinodaibHble HUIIY IPOKAPUOT U UX POk B Onocdepe, sKU3HU YeIOBeKa, )KUBOTHBIX U PACTEHUH.
MounekyJsipHbIe ¥ CTPYKTYPHBIE aClIeKThl OpraHu3auu apxeil. OcoOble 4epThl, OTINYAIOLINE MUKPOOPTaHU3MOB -
npeicraBuTesel jomeHa Archaea ot wieHoB TakcoHOB Bacteria u Eucarya. Cxo[CcTBO apxeli ¢ 9yKapusiMu U OaKTEpUsIMH.

Tema 2. IkcTpeMaIbHO-TePpMO(PUIbHbIE U THIEPTEPMO(PUIbHbIE apXed, MeTa0 0JU3HPYIOIHE COEUHEHHUS CEPDI.

DKCTpeMalIbHO-TepMO(UIIbHBIE U THIEPTepMOQUIbHbIE apXer, MeTaboM3upyIolire coerHenus cepsl (usl Crenarchaeota u
Euryarchaeota). ®unorenus apxeii, MeTadoIM3HUPYIOIINX COEANHEHHUS CEPhl C YUETOM 3BOJIOLIN MUKPOOHOTO CEPHOTO UK.
Pacnipoctpanenue B npupoge. ['maporepmsl, Kak MecTa OOUTaHUS KPEHApXeoT U SyKapHoT. JKU3Hb B accolmanyy ¢
3yKapuoTaMH U Ipe/icTaBUTeNsIMU JIoMeHa Bacetria. CpaBHuTeIbHAsA XapakTepucTHKa Kiacco Euryarchaeota kiace
Thermoprotei, Thermococci u Archaeoglobi. Oco6eHHOCTH MOP(OIOTUM ¥ Pa3MHOXEHUST; MOMMMOpdU3M. PUOPHUILIBL 1 UX
(yHKLIMH. Y IIBTPACTPYKTypa M XUMHUECKHIA cOcTaB S-cioeB. MemOpanHbiii arnapat. CoctaB nununoB. ['enom. Tlnasmump.
Bupycol. PasHoo6pasue ¢opm merabonmsma. CocoGHOCTb K aBTOTPOMUH, JTUTOTPOPHU, MUKCOTPODUH, a9POOHOMY U
aHA’POOHOMY ABIXaHMIO, OpoxeHHIo. JKU3Hb TP TeMIiepaType Bblllle TOYKU KUIIEHUs BOpl. DKcTpeMasbHas anuaodums (pH
0,5). IlpeamnonaraeMpie MEXaHU3Mbl TEPMOCTAOMIBHOCTH. | eOXMMUYeCKast IeATeIbHOCTh. YYacThe B KPyrOBOPOTE Cepbl,
JKenes3a, a3oTa. [lepcrnekTHBbl UCTIOIb30BaHMS.

Tema 3. MeTaHOOpa3ywIlIue apxem.
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Mertano6pasyromniue apxen (puna Eucaryaeota. Kimaccer: Methanobacteria, Methanococci, Methanomicrobia, Methanopyri).
CucremMaTnyecKkoe MoJiokeHre MeTaHoapxel B JoMeHe Archaea, ux MHOrooOpasue u TakcoHomust. Mopdostorus.
VibrpacTpykrypa KiieTku. ['a3oBble Bakyosy, 3anacHsie BemecTBa. CTpoeHne U XMMUYECKHI cocTaB S-cinoeB. JKIyTHKH,
xeMoTakcuc. Opranuzanys riasmaruyeckoi Mmemopansl. Jiumiapl. OpraHusaius reHoMa ¥ CTPYKTypa I'eHOB MeTaHOapXeH.
ITna3mupsl. Yenosus pocta metaHoapxell (otHomeHue k O2, remneparype, pH, HCTOUHMKaM a30Ta, CEpBl U T.I1.).
SKcTpeMasibHO TasiouibHble MeTaHoapxer. CTpaTerus aganTalnyuy MeTaHoapXxel K MoBbIeHHOMY coziepkanuio NaCL B
MecTax odurtanus. [ ry0okoBogHEIE MeTaHOapxe, pactymiue mpu 1100C. MeTabonmm3m MetaHoapXxed, OOUTAIOIINX B
pa3nuHbIX 3KoHMIax. CyOcTpatsl 1J1s1 pOCTa ¥ METaHOTeHe3a. JTallbl MeTaHOreHe3a, KohepMeHTHI U KO(haKTOPHI,
yuacTBylolue B MetaHorenese. CBoeoOpasue myreli pukcarmu CO2. BoccTaHOBNICHNE MOJIEKYIISIPHON CEephl M 00pa3oBaHue
CO. ApeaJbl pacripocTpaHeHus1. ACCOLMAIMM METAaHOAPXe C MPOCTEUIIMMY, TEPMUTAMH, PhIOAMU, MOJUTIOCKAMH U JPYTUMU
9yKapuoTaMH. Y4acTue MeTaHOapXxed B Me30(pMIIbHBIX M TEPMO(HIILHBIX KOHCOpIMyMax. Posb MeTtaHoapxeil B aHa3poOHOM
Pa3JIoKEeHUH OpraHNuecKuX BemlecTB. Tpoduyeckue cBsi3u B MeTaHOreHHOM coodmectse. [yt o6pa3oBanus MeTaHa B
npupoge. [IpumeHenue B GuotexHosorun. [lomyueHne ra3000pa3HOro TOIUIMBa ¥ BUuTamMuHa B12.

Tema 4. dkcTpeMaabHO-TaT0 (PHIbHBIE apXen.

SkcrpeManbHO-TasopuibHbe apxen (¢ma Euryarchaeota kiace Halobaeteria). IlonoxkeHue skcTpeManbHO-TATO(MUIBHBIX
apxeil B tomeHe Archaea u ux puioreHeTryeckas cBsi3b ¢ MetanoapxessMu. CBoeoOpasue IKOJNOrHIeCKUX HHUIII, 3aHUMAEMBbIX
9KCTPEMAIIbHO-TANO(UIBHBIME apXesiMU. VIOHHAs1 KOMITOZULIMS SKOTOIOB, 3aceisieMbIX apXesiMU. Pojib OJHOBaJIEHTHBIX U
JBYXBAJICHTHBIX KATHOHOB B )KM3HH SKCTPEMaJIbHBIX FAJIO(PHIOB M CTPATertsl MX aJalTalyy K YCJIOBHSM MOBBIIICHHOH
coneHocTH. MHOroo0pasue sKkcTpeMaibHO-TaIo(UIBHEIX apxeil. HeoObruHas opma KiieTok. YIbTpacTpyKTypa U XUMUYECKHUIA
cocTaB S-cioeB. ['a30Bble BaKyoH M 3aracHsle BerecTBa. Oco0eHHOCTH pa3MHOXeHHs. [lokosimecs hopMBl.
[uromnazmatnyeckast MmemOpana. CloxHbIA coctaB 6eskoB. OcoOble MeMOpaHHble UMb Pa3inyus B ctpoeHrn
MeMOpaHHbIX JIMIHUIOB y HEUTPOUIIOB U akanoduioB. Moaesb CTpoeHHs UTOILIA3MATUIECKON MeMOpaHs! ?
?3actexka-MoHusA?. OcoOeHHOCTH cTpoeHus reHoMa. [lnasmuapl. Paru. dusnosnorus u Meradbonu3M. ['anoyHb 1 MeXaHH3M
ux perictBus. KBasu-pororpodus y skcTpeMaibHO-TaTODUIBHBIX apxeil. POTOaKTUBHBIE PETHHAIBCOIEPXKAIINE TMTMEHTHI, UX
crpoeHue 1 (PyHKIUH (OAKTEPUOPOAOIICHH, TAIOPOJOINCHH, (hOOOPOIOIICHH, CEHCOPHBII POJOIICHH, apXEOPOAOIICHH).
CaeTo3aBrUCHMast TPOTOHHAS TIOMITA. MeCTO KCTpeMalbHBIX TAJUIO(HIOB B COBPEMEHHON MUKPOOHO# cucTemMe. YvacTue B
KPYroBOpoTe OMOreOXMMHUYECKHIX 3JIEMEHTOB B prpose. [IpakTHuecKue acrieKThl HCIIOIb30BaHMSI.

Tema 5. YkcTpeMaibHO-aU0 (pHiIbLHBIE H TepMO(WIbHbIE apXen. Y HUKaJdbHasi JnHus puibl Crenarchaeota.

DkcrpemanibHO-aiMao¢guIbHbe U TepModuibHble apxeu (puna Euryarchaeota, knacc Thermoplasmata). Apxeu, He uMeoIIye
KJIETOYHOU cTeHKH U3 poaoB Thermoplasma, Ferroplasma, Ferromonos. Oco6eHHOCTH XUMHYECKOro cOCTaBa
LUTOIUIa3MaTUIECKON MeMOpaHbI. Y CTONUMBOCTD K AEHCTBUIO (PUBMKO-XUMHUECKUX (hakTOpoB. Mopdostorus, IMToJorus,
pa3mHOX)eHue, puznonorus U MeradosmsMm. Pon Picrophilus. Ipenmonaraembie MexaHU3MBbl ali10CTaOMIIBHOCTH.

I'pynma aHTOMHBIX apXeil U3 MecT OOUTaHUsI C HU3KOHM U yMepeHHO! TeMriepatypoii (ot -1,50 10 280C) ? yHUKaIbHAS JIUHUS
(et Crenarchaeota.

Tema 6. /lomen Bacteria. Bakrepun, o0pa3syiomue 3H10reHHbie cCiopbl. AKTHHOOaKkTepun. IL1aHKTOMHUIIETHI.

Bakrepuu, oOpasyioiiue sHI0reHHble criopsl. OnpeeneHue NoHsATrs 7aupocnopa?. ['paHutisl 1 06eM rpymibl MOHOCIIOPOBBIX
IPaMIIOJIOKUTENBHBIX OaKTepuil, 00pasyionmx sHnorenHsle copsl: Bacillus, Clostridium, Paenibacillus, Ampnibacillus,
Marinobacillus, Sporolactobacillus, Halobacillus, Lentibacillus, Anoxybacillus, Acidithiobacillus, Geobacillus, Sporosarsina,
Thermoactinomyces, Desulfosporinus, Oscillospira, Arthromitus u np. I'panuiisl 1 00beM Pyl MOHOCTIOPOBBIX
rpaMOTpHLIATEIbHBIX OAKTEPHIA C SHIOTEHHBIM CrIopoodpa3oBaHueM (p.p. Sporomusa, Sporohalobacter, Acetonema, Orenia,
Heliobacillus, Heliobacterium u ap.). [Tonucnopossie 6akTepuu, odpasymwoinue ot 2 10 9 sugocmop B kietke (p.p. Clostridium,
Anaerobacter, Methabacterium, Epilopiscium u gp.). [Tosioxenue criopoodpasyoniux 6akTepuil B CUCTEMe MPOKAPUOT U UX
(punorenernueckue cBsizu. [UMOTE3BI O MPOUCXOKIEHUH CIIOCOOHOCTH K SHIOTEHHOMY CIIOPOOOPA30BAHHUIO BHYTPH
(buneTryeckux JMHUIA rPaMIOIOKUTEILHBIX M IPAMOTPHULIATENIbHBIX OakTepuil. PazHooOpasue Mopgooruu, HUTONOTMH, TUIIOB
MeTabosmM3Ma, CrocoO0B Pa3MHOKEHHUS OAKTEPUIA C SHIOTEHHBIM CIOPOOOpa30BaHUEM. DKOHUIIH, 3aHUMaeMble OaKTepHsIMU,
00pa3yOIIMMHU SHIOT€HHBIE CIIOPbl. DHAOCHOPHI: CTPATErUsl BIKUBAEMOCTH OakTepuid. PakTopbl, MHAYIMPYIOLIKE MTPOLIECC
SHJIOTEHHOT'0 CIIOPOOOPA30BaHUS Y MPOKAPUOT. 3HAUCHHUE ITyPUHOBHIX HYKJICOTHUIOB B MHUIIMALIMKU CIIOPOreHe3a. DHI0reHHOe
criopoodpa3zoBaHue ? 0COOBIi THIT KJIeTouHOH audpepeHimalyu npokaproT. Ctaauu criopoodpa3oBaHusi ? CJIOXKHAS 1IETTh
B3aMMOCBA3AHHBIX MMPOLECCOB: TCHETUYCCKUX, HIUTOJIOTUYECKUX, CbI/l3l/IOJ'IOFO—6I/IOXI/IMI/I‘{CCKI/IX. OCO6€HHOCTI/I CTpOCHUA
cnel@uIecKux CTPYKTYp CIOp: KOPTEKC, IK30CTIOPUYM, Ta30BblE KOJIMAUKH, BHIPOCTHL. VX hyHKIMU. DHAOTEHHOE
CropooOpa3oBaHue ? MpoLecc pa3MHOKEHHUsI MOJMCIOPOBbIX OakTepuil. CrienuduyecKuii TUI BHYTPUKJIETOYHOM

i depenmpoBky y Arthromitus moniliformis ¢ sHz0reHHBIM crIOpooOpa3oBaHueM. MoseKyJIsipHble MEXaHU3MBI TIpoliecca
SHJOIeHHOTo criopooOpa3oBanus. [Inazmuapl u crioporeHes. 3penasi cropa, OCOOEHHOCTH ee MOP(OJIOTHU U CTPOSHUSI.
[NoBpexaaloiye 1 penapaTiBHbe MEXaHU3MBI Y OaKTEPHAIBHBIX CIIOP. Y CTOWYMBOCTB SHIOCIIOP K Psily HEOIaronpusiTHBIX
Bo3zeiicTBUil. CTaguu U IMyCKOBOIM MeXaHU3M Ipoliecca MpopacTaHus SHAOCIOp. MynbTUBapUAHTHOCTD IIMKJIA PA3BUTHUS
criopoodpasyoliux 6akrepuil. ?Makpouukanyeckoe? pa3Butue. ?MUKPOLUKINISCKUN? CIOporeHes. AJbTepHATUBHbIN
CIIOPOOOPA30BAHUIO ITYTh COXPAHEHW I MOMYJISILIUIA CIOPO0Opa3yoNMX OAKTepHUil B SKCTPEMAJIbHBIX YCJIOBHUSX ? 00pa3oBaHue
LUCTONOAOOHBIX Pe(PPAKTOPHBIX MOKOSIIUXCS (hopM.

AxTtrHOOakTepru. TakcoHomus 1 (pustorenns. OTHOKJIETOYHbIE ¥ MULIEIMATbHBIE (POPMBI; X CPAaBHUTEIbHAS XapaKTEPUCTHKA.
Crenuduyecke 4epTsl. YyacTie B Kpyropopote BeniecTB B Onocepe. [IpumMeHeHne B OMOTEXHOJIOTHH.

[TrankToMunetsl. TakcoHOMUS U (puIoreHus. Y IbTPacTpyKTypa KJIeTKU. S-ciioil. PasMHOkeHne. AHaMOKcocoma, ee (PyHKIMU
Y KBa3U-3yKapUOTH3M.
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Tema 7. [lapa3zuTu3M Kak 06pa3 KH3HA HEKOTOPBIX 6akTepuii. BakTepun - 3H10- 1 SKTONAPa3UTHI HaKTEPHIl.

INapa3uti3m Kak 00pa3 KU3HU HEKOTOPHIX OaKTepHii. XapaKkTepHble 0COOSHHOCTH MUKPOOHOTO napasurtu3ma. Kpyr
MOTEHIMATBHBIX X0351€B Mapa3uToB. Pa3Hble BU/IbI Mapa3uTh3Ma (BHEKJICTOUYHBIH, BHY TPUKJIETOUHBIN, (DAKYJIbTATUBHbIN,
OOJIMTaTHBIH, CITyYalHbIN, MOCTOSIHHBINA, BPEMEHHbIN, HOCUTENLCTBO U T.11.). [ToHsITHE 79BOIIOIIMOHHOM MyIpocTu?
Mapa3suTapHeIX cucteM. JJMHAMIYHOCTb B3AaMMOOTHOIICHHUI MAPA3UTa U XO35IMHA. DKOJIOTHYECKas poJjib Mapa3uTU3Ma.

Baktepuu - 3HIO- U SKTOMapa3uThl OakTeprii u3 poaos: Bdellovibrio, Daptobacter, Micavibrio u gp. TakcoHOMUS 1
unorenust. CekTp X03sICKUX KJIETOK. 3aBUCUMOCTb OT XO35IMHA. PacnpocTpaHeHue U 9K0JIOrn4ecKas poJib B PUPOAHBIX
aKocucTeMax. DHaonapa3utsl ponaa Bdellovibrio u Daptobacter. Oco6eHHocTH opranu3aruu kietku Bdellovibrio: crpoenue
JKTYTHUKa, crienududeckas auddepenimanus ?nepeaHero KoHma?. Poct B 3aBUCMMOCTH OT (PUBUKO-XUMUYECKUX YCIOBUN
cpelbl. DHepreTruueckas NpoAyKTUBHOCTb napasuta. [k pazsutus Bdellovibrio: aTaka, npukperieHre, BHyTPUKJIETOYHOE
Pa3MHOKEHHE U BBIXOJI U3 KJIETKH ? Xx03siuHa. PakTopsl, onpeensionye 3p¢GeKTUBHOCTh 3TUX NporieccoB. OTIMYUTETbHbIE
YepThl MeTaboIM3Ma IPH POCTE B KJIETKAX XO3sIMHA. DKTOMmapa3uth: p.p. Micavibvrio, Ensifer, Vampirococcus,
Vampirovibrio. Kpyr xo3sieB. OcobeHHocTH 1IMKJIOB pa3BuTysi. HeoObruHsbIil mapasut u3 poaa Kaistia, mposieistionmit
CIIOCOOHOCTH K 9KTO- ¥ SHIOMAPA3UTH3MA B 3aBUCHMOCTH OT aTaKyeMOU JKePTBHIL.

Tema 8. Mukomjia3mol.

Mukoruia3msl. PUIOreHHsI U TAKCOHOMHUSI MUKOIUIa3M: TEPMHUHOJIOTMYECKHE MTPoOJeMbl B Kiaccudukanuu. ['umoressl o
TIPOUCXOKACHNN MHUKOIUIa3M. PriioreHeTnyeckre OTHOIIEHUsT BHYTpH KJiacca Mollicutes. OcobeHHOCTH MOP(OJIOTHH 1
CIIoco0bl Pa3MHOXEHHSI: OMHAPHOE JeNeHNe, OUYKOoBaHue, (pparmMenTanus. [IoHATHE O MUHUMAIbHBIX PEIPOLYKTUBHBIX TeJax.
Ckoup3simmas mogsxHocTh Mycoplasma. MexaHu3m U THITHI TOABM)KHOCTH CITMPOIUIA3M: BpalleHHe BIOJb MPOIOTIBLHOM OCH,
drexcupyoee qBrKeHe U T.11. CTPYKTYphl, 00eCTieYrBaloIye TIOJBIKHOCTD U ee (DYHKIIMOHAIBHOE 3HAYCHHE.
Peoraktrueckoe nosegeHne Mycoplasma. Liuronorinyeckue 0coOeHHOCTH MUKOILIa3M. CTEpUHBI M KapOTHHOMB! B MeMOpaHax
MHKOILIA3M U UX (pyHKIMH. OCOOSHHOCTH CTPOEHHUs TeHOMa: HyKJICOTHAHbIN cocTaB, pasmepsl. [lnasmunpl. dusronorus u
MeTtaboms3M. Poct B 3aBUCHMOCTH OT (DPM3HKO-XMMHUYECKHX (hakTOpoB. [IoTpeGHOCTH B MUTATEBbHBIX BelecTBax. CriocoOsl
TIOJTyYeHHs SHEPrur. DKOJIOTUs ¥ OMOJIOrMYecKas poJib MUKOIUIA3M B pupoae. Pacipoctpanenre B OKpy:Xalomiei cpese.
[Mapasutusm. [TaTorenHsie Mukoruazmel pogoB Mycoplasma, Ureaplasma. ITytu nepenaun MUKOIUTa3MEHHBIX MH(EKIHI.
dakropsl maroreHHocTd. [TaToreHes. Dmuaemuosorus. MexaHn3Mbl, 0O0eCIeUMBAIOIIIE JUTUTEIBHYIO IEPCUCTEHLIMIO
MHKOILIA3M B OpraHu3Me Xo3siuHa. PUTonaToreHHple MUKOIUIA3MBI U MX B3aMMOJSHCTBIE C MEMOPAHHBIMH CTPYKTYpPaMH
KJIETOK x03s1eB. IlepeHocurkn putonaToreHHsIx MUKOII1a3M. Bupycel. Canpodurable Mukoruiasmsl u3 poga Metallogenium.
Mopdoornueckue 0coOeHHOCTH U pas3BuTHe. CIIOCOOHOCTb OKUCIIATH JBYXBaJIeHTHbIE coequHeHns Fe n Mn.
Pu3NO0IOrNIECKid CMBICI 3TOTO SIBJICHHS.

Tema 9. UcTunnbie okcurennoie pororpodubie 6akrepun u3 ¢puibl Cyanobacteria. I'emo6akrepun

HUctunnble okcureHnsie otorpodHble 6aktepun u3 (puibl Cyanobacteria. [TMrMeHTBl OKCUTEHHBIX TIPOKAPUOT (XJIOPOPUILIHL,
(pukodrMIpoTenIbl, KapoTUHONAB!). CTPYKTYpHAast OpraHM3alisl OKCUT€HHOTO (POTOCHHTE3UPYIOLIETo anmapara:
CBETOCOOMpAIOIHe aHTEHHBIE CUCTEMBI, OCHOBHOM CBETOCOOMpAIOIINI KoMILTEKC, (potocrctema I u 11, meanatopsl
3JIeKTPOH-TPAHCIIOPTHOM IIETH, KUCJIOPOJ, BRGSO KoMILIeKc. POTOXMMUYECKUE MPOLIECCHI, JIeKalllie B OCHOBE
(orocunTe3a. ['eHepalyisi BOCCTAaHOBUTENBHBIX KBUBaNIeHTOB. [[naHobakTepun. Cucremaruka u ¢punorenus. Kparkas
XapakTeprCcThKa naTH cyocekiuii. Mopgosornueckoe pasHoodpasue u anddepeHnypoBka uaHodakrepuii. OJHOKJIETOYHBIE,
KOJIOHHAJIbHbIE MHOTOKJIETOUHbIE ¥ TPUXOMHBIE (POpMBL. ['0OpMOTroHNH, 6a€OLMTHI, TOPMOCIIOPHI, IK30CIIOPHI, AKIHETHI,
rerepourcTbl. OCOOEHHOCTU LIUTOJIOTUM ¥ XMMUYECKOT0 COCTaBa KJIETOK. UeXJIbl, KJIETOYHas CTeHKa S-ciiou. ['a30Bbie BakyouIH,
KapOOKCHCOMBI, IMaHO(UIIMHOBBIE TPAHYJIBI U JpYyTrUe CTPyKTYphl. O0Iast opraHu3aiyisi MeMOpaHHOH crcTeMbl. THIUIaKou b,
UX YKCIIO Y PACIIOJIOKeHue B KileTke. Pu3nosiorus u Meradbosn3M. PocT B 3aBUCHMOCTH OT MHTEHCHBHOCTH cBeTa. OTHOIIEHUEe
k To, pH, 02, NaCL. ®ororakcuc, potoknnesuc u potopodHast peakimu. [Jrnazorpodust. Pacripoctpanenue B npupose 1
NpaKTUYECKOe 3HAUeHHe. YyacTre aHOOAKTepUil B KPyroBOpPOTE a30Ta B TIOYBE U CO3JaHUH ee Iioopoaus. Posb B
3arpsI3HEHUH BOIOEMOB. BHOJIOriuecKky akTHBHBIE BeleCTBa IMAHOOAKTEPHUH: TOKCHHBI, (DUTOTOKCHUHBI, BATAMUHBL.
[Inano6akTepuyn ? CHMOMOHTHI TyOOK, MTPOCTEHIINX, TPUOOB, AKTHHOMUIIETOB, MXOB, BBICHINX pacTeHui. [Ipoxiopodutsl.
Onnokierounsie: Prochloron didemni ? 9KTOCMMOMOHT KOJIOHUAIBHBIX aciuauil 1 Prochlorococcus marinus ? KOMIIOHEHT
NHUKOIUIAHKTOHA 3(ppohoTnueckoil 30Hb okeaHOB. CBOOOAHOKMBYILME HUTYATHIE IIPECHOBO/IHBIE TPOXJIOPODUTHI _
Prochlorothix hollandica. CpaBHuTeNIbHAS] XapaKTEPUCTHKA.

I'emobaktepun ? uctuaHbe (hoToTpohHBIE OakTepru u3 (sl Firmicutes (p.p. Heliobacillus, Heliobacterium, Heliophilum u
Heliorestis), oOpa3yiomniye SHAOCIIOPHI U OCYIIECTBIISIONINE aHOKCUTeHHBIH (poTocuHTe3. CTPYKTYpHAsI OpraHu3alus
dorocunTe3UpyoIIero ammapara. Cxema (POTOCHHTE3a Y TeIMO0AKTEPHIA.

Tema 10. KBa3n-goToTpo¢Hbie a3po6HbIe 6aKkTepuH
KBasu-gororpodHble a9po6Hble GakTepur, CIIOCOOHbBIE K aHOKCHTeHHOMY (hoTocuHTe3y. CpaBHUTENIbHAS XapaKTePUCTUKA
CBOOOHOKUBYIIHX KBa3u-(poToTpodHBIX OakTepuii m3 poaoB Erythrobacter, Roseobacter, Roseococcus, Acidiphilium,

Sandaracinobacter u ap. Y cJIOBUsI HHIYKIIMH CUHTE3a (POTOCHHTETHYECKOro anmapara. ?d0ToCHHTeTHYeCKUe CUMOUOTHYECKUE
kiyOeHbkoBbie? 6aktepru Bradyrhizobium sp.

5. IlepeyeHb Y4eOHO-METOJUUECKOT0 00eCIeYeH s JJIsi CAMOCTOATEJIbHONH Pa00Thl 00yJalOIUXCs M0
JUCHUILINHE (MO/LYJII0)

SAEKTPOHHBH
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CamocrosTespHas padoTa 00y4aIOIIMXCS BBITIOIHASTCS MO 33aHUI0 U IPY METOAUYECKOM PYKOBOACTBE IperojaBaTeis, Ho 6e3
€ro HeloCcpeACTBeHHOro yyactus. CamocTosTebHas paboTa NOAPA3AeNAeTCs Ha CAMOCTOATE bHYI0 Pa00Ty Ha ayAUTOPHBIX
3aHATUSAX U HA BHEAYAUTOPHYIO CAMOCTOATENbHYI0 paboTy. CaMocTodTe bHAsA paboTa 00y4aloIMXCs BKIIOYAET KaK MOJHOCTBIO
CaMOCTOSITEJIbHOE OCBOEHHE OT/EJbHBIX TeM (pa3/esioB) JUCUMIUIMHB, TaK U IPOPadOTKY TeM (pa3JiesioB), OCBaUBAEMbIX BO
BpeMsI ayJUTOPHOM paboThl. Bo Bpems caMocTOsTeIbHOM paboThl 00YUYaloIMecs! YUTAIOT U KOHCTIEKTUPYIOT YUeOHYI0, HayqHYIO
Y CIIPAaBOYHYIO JIMTEPATYPY, BHIIOIHSIOT 33/1aH1s1, HATIPABJIEHHBIE Ha 3aKpeTUIeHNe 3HAaHWI M OTPabOTKY YMEHHI U HaBBIKOB,
TOTOBSITCS K TEKYIEMY M TPOMEKYTOUHOMY KOHTPOJIIO IO JUCIUIUIMHE.

OpraHu3anys caMOCTOSITETbHON padoThl 00yUAIOIIMXCS periaMeHTHPYeTCss HOPMaTHBHBIMH JIOKyMEHTaMHU,
y4eOHO-METOMYECKOH JIMTepaTypoil M SJEKTPOHHBIMI 00pPa30BaTEIbHBIMK PECYPCaMHU, BKIIIOYASL:

INopsanok opraHu3anuy U OCyIIECTBIeHUs 00pa30BaTeIbHON JeATeIbHOCTH 0 00pa30BaTeIbHBIM IIPOIPAMMAaM BBICILIETO
o0pa3oBaHus - IporpaMmam OakajaBpuaTa, IporpaMMaM CHelUaIUTeTa, IporpaMMaM MarkucTpaTypsl (YTBEPAIEH IIPUKA30M
MuHucTepcTBa HayKH 1 BhIcIero oopaszoBanus Poccuiickoii @enepanyu ot 6 anpest 2021 roga Ne245)

IMucemo MunucteperBa odpasoBanust Poccuiickont ®eneparmu Nel4-55-9961un/15 ot 27 Hos16ps 2002 1. "O6 akTUBH3ALNN
CaMOCTOSITENIbHON PabOTHI CTYJEHTOB BBICUIMX YUCOHbBIX 3aBEICHUN"

VYcraB (eepanbHOro rocyIapcTBEHHOIO aBTOHOMHOTO 0Opa3oBaTesbHOro yupexaenus "Kazaunckuii (ITpuBosmKCKmii)
(penepanbHbIil yHUBEpCUTET"

[paBuia BHyTpEeHHEro pacrnopska (efepaabHOro rocy1apcTBEeHHOr0 aBTOHOMHOTO 00Pa30BaTENIbHOTO YUPEKJEHHs BBICLIIETO
npodeccuonanbHoro oopazosanus "Kazaunckuii (ITpuBomkckuit) gpenepaibHblii yHUBepcUTeT"

JlokanbHble HopMmaTHBHBIE akThl Kazanckoro (ITpuBosskckoro) deaepaibHOro yHUBEpCUTeTa

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

DoHJ OLIEHOYHBIX CPEACTB IO AUCHUIUIMHE (MOJIYJTI0) BKJIIOYAET OLIEHOYHBIE MaTepHaJIbl, HAIIPAaBJIEHHbIE HA IPOBEPKY OCBOCHUS
KOMIIETEeHIIHI, B TOM YMCJIe 3HAHUI, YMEHUI U HABBIKOB. POH/I OLIECHOUHBIX CPEJCTB BKJIIOYAET OLIEHOUHBIE CPEICTBA TEKYILEro
KOHTPOJISI ¥ OLICHOYHBIE CPE/ICTBA IIPOMEKYTOYHOM aTTeCTallly.

B doHze OLIEHOYHBIX CPEACTB COAEPKUTCS CIIeAyIomas HHHOPMALKS:

- COOTBETCTBME KOMIIETEHLIMI IJIaHUPYEMbIM pe3yJibTaTaM 0Oy4eHuUs M0 JUCLUIUINHE (MOYJIO);

- KpUTEPUH OLICHUBaHHsI C(DOPMUPOBAHHOCTH KOMITETESHIINIA;

- MeXaHu3M (POPMHUPOBAHMS OLIEHKH M0 JUCLUILUIUHE (MOIYJIO);

- ONMCAHKE NIOPsIKA TPUMEHEHUS U MTPOLEAYPhl OLICHUBAHUS U151 KAXI0r0 OLEHOYHOrO CPelCTBa;
- KpUTEPUH OLICHUBAHHUS JUIs1 KX IOr0 OLEHOYHOIO CPeJICTBa;

- COACPIKAHNE OLEHOYHBIX CPEACTB, BKJIIOYaA Tpe60BaHI/IH, MMPEeAbABIIACMbIC K )IeﬁCTBPIHM 06yqa101111/1x0ﬂ, AE€MOHCTPUPYEMbBIM
pesyjibTaTaM, 3alaHuA pas3IMYHbIX TUIIOB.

DOH/I OLIEHOYHBIX CPEACTB N0 AUCUMILIMHE HaxonuTcs B [Ipunoxenun 1 k mporpaMMe AUCUMILIMHBL (MOLYJIIO).

7. IlepedeHnb JATEPATYPhl, HEOOXOJUMOM JJIsI OCBOEHHS U CIUILINHBI (MO TyJIs)

OcBoeHMe IUCIUIUIMHBL (MOJIYJIs) IPEAIoJiaraeT u3yuyeHue OCHOBHOM 1 JIONIOJIHUTEIIbHON y4eOHOM mTepatypsl. JInteparypa
MOXKET OBITh JIOCTYITHA 00YYaIOIIMMCsI B OTHOM U3 JIBYX BAPUAHTOB (JIMOO B 0O0MX U3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 JEKTPOHHbIE OMOIMOTEUHbIE CHCTEMBI Ha OCHOBaHHH 3aKTi0YeHHbIX KPY 10oroBopos ¢
MPaBOOOJIAATENISIMHU;

- B leyaTHOM Bujie - B HayuHoit 6ubmoreke um. H.U. Jlo6aueBckoro. OOydJaromiuecs moyyanT YIeOHyI0 JIUTepaTypy Ha
aOOHEMEHTE T10 YUTATEILCKUM OMJIeTaM B COOTBETCTBHU C TIpAaBHJIaMK TIOJTb30BaHUsI HaydHO!H OHOINOTEKON.

DJIeKTPOHHBIE U3JAHKS AOCTYIHBI AUCTAHLIMOHHO U3 JII00OW TOYKHM MPU BBEJCHUN 00YYaIOIIMMCS CBOETO JIOTUHA U MapoJisl OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTPOHHBIH yHUBepcuTeT" . [Ipu HCoNb30BaHUM TTEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOH]T
JIOJDKeH OBbITh YKOMILIEKTOBAaH UMUK U3 pacuera He Menee 0,5 sx3emriuisipa (uist ooydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPA) KaKIOTO U3 M3JaHUI OCHOBHOMW JIMTEPaTyphl M He MeHee 0,25 aK3eMIIspa JOTOIHUTEIFHOM JIUTepaTyphl Ha
Ka)k10ro 00y4alomerocsi U3 4cia Juil, OJHOBPEMEHHO OCBAMBAIOIIMX JAHHYIO AUCLMIUIMHY.

[epeueHb OCHOBHOI 1 OTIOJHUTENBHON YUeOHOM IMTEepaTypbl, HEOOXOIMMOW [JIsi OCBOSHUS JUCIMIUTMHBI (MOJLYJIs), HAXOIUTCS
B [Ipunoxennu 2 k paboyel mporpamMmMe JUCHUILIMHBL. OH MOJIEKUT OOHOBJICHHIO TPY U3MEHEHUH YCIIOBUiA 1oroBopoB KOV ¢
npaBoobJIagaTessIMU JIEKTPOHHBIX M3/IaHWi ¥ IPY U3MEHEHNH KOMIUIeKToBaHus (poHnoB HayuHoi 6udmmorekn KOV,

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

Cell structure and function in Bacteria and Archeae - http://samples. jbpub.com/9780763762582/62582_CHO04_097_130.pdf
MicrobeWiki - https://microbewiki.kenyon.edu/index.php/Microbe Wiki
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Mukpobuonorus - - http://www.microbiologu.ru/

MukpoOsl 1 uenoBek - www.mikrobiki.ru/mikroorganizmy/mikroorganizmy-v-zhizni-cheloveka

CrpoeHue KJIETKH MpoKapuorT - http://medbiol.ru/medbiol/microbiol/000f9cdf.htm

9. MeToandecKne YKa3aHHA UIA 00yJaIomMUXCcs M0 0CBOEHUIO JUCIHUIIAHBI (MOXyJIsT)

Bujg paéor

MeToanueckue peKOMeH alu

JICKIHU

Jlek1ms sBNIsIeTCS OTHUM M3 OCHOBHBIX BUIOB ayJUTOPHOI padoThl oOydJaromerocs. B xone jgekiui
MpernojaBaTesib U3jiaracT OCHOBHbIE, HANOOJIee CIIOKHBIC MMOHSITUS U TEMBI, & TAKKE CBSI3aHHBIC C HEN
TEOpeTUUeCcKHe U MpakThHueckue npoodsiemsl.Ilepen HauaioM Kypca oOyyaeMoMy Clie/lyeT 03HaKOMHTCS ¢ padoueit
MPOrpaMMO¥N U TUIAaHOM JieKimid. OOydaeMblil B XOJIe JIEKIIMOHHOTO Kypca JA0JIKEH IIOMHUTD, 4TO Kakaast U3 ITUX
JIEKLIMI TIpeJICTaBIIsIeT KOMILIEKC TEOPETUIECKMX MaTepHasioB, BKJIIOYAIONIUX KPATKOE OMMCaHKe MTPOoOIeMaTUKN
Kypca 1 He SBJISETCS NCUEPIIBIBAIOIIMM OIMHUCAHUEM COJepKAHNS TUCIUILTHHBL. OOydaeMble KPaTKO
KOHCIICKTHPYIOT JICKIIMU W UCTIOJb3YIOT 3TH KOHCIICKTHI IS JAIbHEHIIIe 0ojiee paCIMPEHHON CaMOCTOATEIbHOM
padoThI C peKOMEHIyeMOM JINTEPATYPOU U IPYyrMMU UCTOYHUKAMK UH(OPMALTUH

NPAKTUYECKUE
3aHATUA

HpaKTI/I‘{CCKI/Ie 3aHATHUA KaK U JICKIIMOHHBIC ABJIAIOTCA OCHOBHBIM BHUJIOM ayZ[HTOpHOfI pa60TbI 06yqaeM0r0. HGHB
MMPAKTUYECCKUX 3aHATUN - IOMOYb 06yqa10m1/1M05{ 3aKpEeNUThL U yFHy6I/ITb 3HaHUA TEOPETUIECKOI0 MaTe€puaa.
TTomumo 3aKPCIUICHNUA N3YYCHHOI'O MaTepuaa, O6y‘IaCMbIC Ppa3BUBAIOT YMEHUA U HABBIKH B pa60T]>I C
MaTepuajlaMy, NMpeACTAaBJICHHbBIMA B UICTOYHHUKAX.

€aMocCTosI-
TeJibHast paboTa

B xoze camocTosTeIbHON paboTh! 00yyaloIiecs: POBOAST MPOpPabOTKy TEOPETUUECKHUX MaTepHaIoB
MOJTyYeHHBIX Ha ayJUTOPHBIX 3aHATUSAX. CTyIeHTaM peKOMEH/IyeTCsl MOCIe 3aBepIlieHHst 3aHATHI B 3TOT Ke JIeHb
NPOCMATPUBATh U aHATU3UPOBATh TEKCT JISKIIMI U 3AMICH C TIPAKTHYECKHX 3aHATHi. HeKoTophbie TeMBI, a Takke
HEsICHBIE BOMTPOCHI TPEOYIOT AOMOTHUTEIHLHOTO CAMOCTOSITEILHOTO TBOPYECKOTO MOMCKA. B HEKOTOPBIX Clydasix
HEsICHBIE BOTIPOCHI ClieflyeT (PUKCHPOBATh, YTOOBI MONYYUTh KOHCYJIBTAIMIO Y TIpernogaBareis. IIpu moArotoBke K
CIe/IyIOIei JIEKIIMU MOBTOPATH MPEIbIAYINYIO C yIETOM 3HAHUI 1 HABBIKOB, MOJTYUYEHHBIX B XOJIe MPAKTHYECKHX
sansTuid. CielyeT peryyisipHO MOBTOPATh OCHOBHbIE MOHATHUS U TEPMHUHBI 10 33/IlaHHOM TeMe 1151 9(HEeKTUBHON
MOJrOTOBKH K 3a4eTy.

3a4€T

3auer mpencrasisieT co0oi MPOBEPKY IMOTYyYEHHBIX B X0Jie Kypca 3HaHuil. [loaroroBka obyvarommerocs K 3a4eTy
BKJIIOYAET CAMOCTOSITEIIbHYIO PabOTy B TEUEHHE CEMECTPA U HETIOCPEACTBEHHYIO IIOATOTOBKY B THH
NpelIecTByoLMe 3k3aMeHy. [IonroToBky 1enecoo0pa3Ho Havath C IUIAHUPOBAHUS U MOAOOPA JIMTEPATYPHI.
Ipexne Bcero ciiepyeT BHUMATENBHO U3YUUTh TPOrpaMMy JUCLMIUIMHBI U IIPEACTABICHHbBIEC B HEW IPAMEpPHbIE
Borpocsl. CiieyeT BbIIeNINTh HanboJiee HEMOHSTHIE 1 HAMMEHee 3HAKOMBIE ITyHKTHI M Y/ICJIUTh UM 0c000e
BHUMaHue. [Ipy MOAroToBKe K 3a4eTy HEOOXOIMMO OCYIIECTBUTh IOBTOPEHUE BCEro Matepuaiia 1o Kypey. Ha sty
paboTy HEOOXOMMO BBIICHTh HAUOOJIBIYIO YacTh BpeMeHu. Clieyloliei cTauel sIBJsieTcs CAMOKOHTPOJIb
3HAHMS U3YYSHHOT0 MaTepraja, KOTOPBIH 3aK/II0YaeTCsl B yCTHOM OCBEIEHMH Pa3HbIX YacTell MaTtepraia
niporpammsl. s ycBoeHHs1 MHGOpMaLK IOMUAMO BepOabHOrO MeXaHU3Ma 11eIecO00pa3HO 3a1eCTBOBATH 1
MOTOPHBIE PECypCHI TAMSITH, KOTja 00y4Jalolecs: B IMCbMEHHOM BU/IE 10 MaMSTH MBITAIOTCS BOCIIPOM3BECTH
OCHOBHBIE KOHIIEIIIMU Kypca B rpadpudeckoM Buje. OO0ydalomuiics JoJKeH AeMOHCTPHPOBATh TIOHUMaHKe
B3aMMOCBSI3H OCHOBHBIX MOHSTHH JUCLIMIUIMHBL, TPOAEMOHCTPUPOBATH CIOCOOHOCTH K aHAJU3Y MPU
WCTIOJIb30BAHUH YYeOHBIX MATEPHAIIOB.

10. ITepeyenb nHG OPMAIMOHHBIX TEXHOJOTHIA, HCIOJIb3yEeMbIX MPH OCYIIeCTBJIEHHN 00Pa30BaTeJbLHOT0 MpoIecca
Mo TUCHHILIIHE (MOIYJII0), BKJIHYAs MepedeHb MPOrpaMMHOro odecnedeHuss 1 HH( OPMANMOHHBIX CIIPAaBOYHbIX
cucTeM (IpH HEO0XO0JUMOCTH)

[NepeueHb MHGPOPMAIIMOHHBIX TEXHOJIOTUH, CIIOJIb3YEMBIX ITPU OCYIIECTBIEHUH 00pa30BaTEIbHOTO MPOLIECcca MO TUCIMILTIHE
(Momy0), BKJIIOYas MepedeHb MporpaMMHOro odecrieueHns: 1 MH(POPMALIMIOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxenuu 3 k paboueil Mporpamme JUCHHUILUIAHBI (MOYJIS).

11. OnucaHne MaTepuaIbHO-TEXHHYECKOM 0a3bl, HEOOX0UMOII JJIsI OCYIIECTBJIEHHs 00Pa30BaTeJLHOI0
npoiuecca no JUCIHUILTHHE (MOIYJII0)

MarepuanbHO-TEXHHUECKOe 00ecrieueHrne 00pa3oBaTeIbHOrO Mpoliecca Mo JUCIUILIMHE (MOJIYJII0) BKIIIOUAET B ce0s1 CleyIolme

KOMITOHCHTHI:

[NomereHus TSI CAMOCTOSITETLHON pabOTH 00YJaIOIINXCsl, YKOMIUIEKTOBAHHBIE CIICIMATN3UPOBAHHON MeOebIo (CTOJB U
CTYJIbsI) ¥ OCHAIIIEHHBIE KOMITBIOTEPHOW TEXHUKOM C BOZMOKHOCTBIO MOJKTIOUeHHs K ceTd "VIHTepHeT" u obecrieueHneM JoCTyma
B 9JIEKTPOHHYI0 MH(OPMaIIMOHHO-00pa3oBaTebHylo cpeny KOV.

VueOHble ayAUTOPUH AJIsI KOHTAKTHOM pabOTEI ¢ ITpernoaaBaTeseM, YKOMIUIEKTOBAaHHbIE CIEHUATN3MPOBAHHON MeOebio (CTOJIbI

U CTYJIbS1).
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Kommnblotep 1 npuHTEp )1 pacnevyaTky pa3JaTOYHbIX MaTepUaIoB.
MynsTUMeaniHAS ayAUTOPHSL.

12. CpeacrBa ajjanTanuu npenojaBaHusi JUCHUILIMHLI K TOTPEOHOCTAM 00yUYal0NUXCs HHBAJIU0B U JIUI C
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10POBbSI

HpI/I H€O6XO,I[I/IMOCTI/I B O6pa3OBaTCHBHOM IIPpOIECCE MPUMEHAIOTCA CIIEAYIOIUE METOABI 1 TEXHOJIOTUH, 06nerqa10mne
BOCIIPpUATHE I/IHCbOpMaHI/II/I O6y‘IaIOHII/IMI/IC5{ HUHBaJIMJAMH U1 JIMOAMHA C OTPaHUYECHHBIMH BO3MOKHOCTAMU 310POBbA:

- CO3/laHNe TEKCTOBOW BEPCHU JII0OOr0 HETEKCTOBOIO KOHTEHTA JUIs €70 BOZMOXXHOI'O IPe0O0pa30BaHUs B aJIbTEPHATHBHbIE
(opmbl, yIOOHBIE 1711 Pa3IMYHBIX M10JIb30BATENIEH;

- CO3JaHUE€ KOHTCHTA, KOTOp];Iﬁ MOJKHO IIPEACTABUTD B PA3JIMYHBbIX BUAX 0e3 NOTCPHU JAHHBIX WK CTPYKTYPBI, IPEAYCMOTPETh
BO3MOXHOCTH MaCH.ITa6I/Ip0BaHI/IH TEKCTA U I/I306pa)K€HPII>JI 0e3 NOTEPH Ka4YeCTBa, MPEAYCMOTPETh JOCTYITHOCTD YIIPABJICHUA
KOHTCHTOM C KJIABUATYPbI;

- CO3J]aHKe BO3MOKHOCTEH JUIsi 00Yy4aloMXCsl BOCIPUHUMATD OJHY M TY k€ MH(OPMAIHIO U3 pa3HbIX HCTOUYHHUKOB - HAIPUMeEp,
TaK, YTOOBI JIMLIA C HAPYIIEHUSIMH CJIyXa MOJTy4Yaad HH(POPMALMIO BU3YAIIbHO, C HAPYIICHUSMH 3PEHUS - ayJUAJIbHO;

- IPMMEHEHHe MTPOrPaMMHBIX CPEZICTB, 00ECIIeYNBAIOIINX BO3MOKHOCTb OCBOCHHS HABBIKOB U YMEHHH, (DOPMUPYEMBIX
JWCLMTUTMHOM, 3a CYET aNlbTePHATHBHBIX CIIOCOOOB, B TOM YKCIIe BUPTYaJIbHBIX JAOOPATOPHI U CUMYJISILIMOHHBIX TEXHOJIOTH;

- IPUMEHEHHE JIMCTAHIIMOHHBIX 00pa30BaTebHbIX TEXHOJIOTHH [UIs Niepeaauyn MH(GOpMaluy, OpraHu3aliy Pa3iniHbIX (popm
MHTEPAKTUBHOW KOHTAKTHOW paboThl 00yUalolIerocs ¢ NpernojaBaTeieM, B TOM Yicie BEOUHAPOB, KOTOPbIE MOTYT OBITh
HCIIOJIb30BaHbI /151 IPOBEACHUS BUPTYAJIbHBIX JIEKLUI C BOZMOKHOCTBIO B3aMMOJCHCTBUS BCEX YYaCTHUKOB AUCTAHIIMOHHOTO
00yueHus1, MPOBEICHNsI CEMUHAPOB, BHICTYIUICHUS C JIOKJIAaMH U 3alIUThI BHITOJIHEHHBIX paboT, MPOBEIECHUsI TPEHUHIOB,
OpraHu3alvK KOJUIEKTUBHOM paboThl;

- IPUMCHEHUC JUCTAHIIMOHHBIX 06pa3OBaTCHbeIX TEXHOJIOTUI UL OpraHnu3altun (bOpM TEKYyHWIEro u NpoMeKyTO4YHOI'O
KOHTPOJIA;

- YBeJIMUYCHHUE MPOAOJIKUTEIBHOCTY CIaul 00yJaIONMMCsT MHBAIUIOM WM JIAIIOM C OFPaHUYEHHBIMU BO3MOKHOCTSIMU 3710POBbSI
(popm mpoMekyTOYHOH aTTecTaly MO OTHOIIEHHIO K YCTAHOBJIEHHOW MPOJIOJKUTENLHOCTH UX CAAYH:

- IPOAOJIKUTEIbHOCTU CAa1n 3a4€Ta Wi 9K3daM€Ha, IIPOBOANMOIO B IMUCbMEHHOMN (I)OpMC, - He Oostee uem Ha 90 MHMHYT;

- TIPOZIOJIKUTENIBHOCTH MOAIrOTOBKY 00YYAIOLIerocs K OTBETY Ha 3a4€Te MM 9K3aMeHe, IPOBOJMMOM B YCTHOI (hopMe, - He
6osee yeM Ha 20 MUHYT;

- IPOJIOJKUTENIPHOCTH BBICTYILICHUS 00YYaloNIerocst py 3aliuTe KypcoBor paGoThl - He OoJiee yeM Ha 15 MUHYT.

[Iporpamma cocrasiieHa B cootBeTcTBrM ¢ TpedoBaHusMu PI'OC BO u yyeOHbIM 1u1aHoM 110 Harpasienuio 06.04.01
"Buosiorus” u MarucTepcKou nporpamme "MUKpoOHOIIOTUs 1 BUpycoJorus'.
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
FB1.B.04 Buoaozusi 0moenvHulX 2pynn MUKPOOP2aHU3MO8

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 oOyueHus1 Mo odpa3oBatesibHON nporpamme: 2021

OcHoBHas JuTepartypa:

1. Mukpo6uonorus. Yacts 1. [Ipokapuoriueckas kieTka [DaeKTpoHHbIN pecypce] : yuedHoe nocooue / H.I'. Kypanosa, I".A.
Kymaranze. - M. : [Ipomereit, 2013. - http://www.studmedlib.ru/book/ISBN9785704224594.html

2. Mukpo6uosnorusi. Yacts 2. MeTtabonusm npokapuot [DnekTpoHHsli pecype] / Kypanosa H.I'. - M. : ITpomereii, 2017. -
http://www.studmedlib.ru/book/ISBN9785906879110.html

3. MenuumHCKash MUKpOOHOJIOrys1, BUpycostorust 1 umMmyHostorust. Tom 1. [Qnextponnsiii pecype] / Ilog pen. B.B. 3Bepesa,
M.H. Boituerko - M. : '90TAP-Meaua, 2014. - http://www.studmedlib.ru/book/ISBN9785970429143.html

lonosHATE ILHAS JUTEpPATYpa:

1. 4 - cynepopranuszm! YesnoBek u ero mukpoouom [dextponnsiit pecypc] / Tépuu Ix. - M. : Jlaboparopus 3Hanwmit, 2016. -
http://www.studmedlib.ru/book/ISBN9785001014164.html

2. MenuiuHcKast MUKPOOUOJIOTHs, BUPYCOJIOTHS M UMMYyHOJIorusi: B 2 T. Tom 1. [Diektponnsiii pecypc] : yueOnuk / ITox pen.
B.B. 3BepeBa, M.H. Boituenko. - M. : I'90TAP-Menua, 2016. - http://www.studmedlib.ru/book/ISBN97859704364 17 .html

3. MeaunuHCcKas MUKpPOOUOIIOTYst, BUPYCOJIorHst U ummyHoJjorus. B 2 1. Tom 2. [Qnektponnsiii pecypc] : yuebnuk / Ilon pen.
B.B. 3Bepera, M.H. Boituenko - M. : T'90TAP-Menua, 2016. - http://www.studmedlib.ru/book/ISBN9785970436424.html
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
FB1.B.04 Buoaozusi 0moenvHulX 2pynn 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 oOyueHus Mo oOpa3oBatesibHON nporpamme: 2021

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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