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Mporpamma ancumnavHbl "Bronorns otTaenbHbIX rpynn MukpoopraHnamos”; 06.04.01 "Buonorns".

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpamma ancumnavHbl "Bronorns otTaenbHbIX rpynn MukpoopraHnamos”; 06.04.01 "Buonorns".

Mporpammy omucuunnnHebl paspabotan(a)(1) LOLEHT, K.H. (aoueHT) 3eneHuxuH M.B. (kadenpa mukpobuonoruu, LieHTp
6vonorum n negarormyeckoro obpasosaHus), Pavel.Zelenikhin@kpfu.ru ; 3axaposa Hatanusa MeopruesHa

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

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

LWndop PaclumndppoBka
KOMMeTeHLUn npuobpeTaeMorn KOMNeTEHLUN
MK-1 CNOCOBHOCTbIO TBOPHECKMN UCMOb30BaTh B HAYYHOM 1

NPON3BOACTBEHHO-TEXHONOrMYECKON AeATENBHOCTM 3HAHNSA (DYHOAMEHTaNbHbIX 1
NpUKNagHbIX pa3genos AUCLMNAVH (Modynen), onpeaensiowmx HanpasneHHOCTb
(Mpochunb) Nporpammbl MarncTpaTypbl

MnK-2 CNOCOBHOCTBLIO MNaHNPOBATL Y PEANN30BLIBATL NMPOGECCUOHANBHBIE MEPOMPUSATUS
(B COOTBETCTBUMN C HAMPAaBNEHHOCTbLIO (MPOOUNIEM) NPOrpaMMbl MarncTpaTypbl)

Obyqarowmitcs, OCBOMBWNIA AUCUUNAUHY (MOSYb):

JonxeH 3HaTb:

- 0COBEHHOCTW OCHOBHBIX FPYNM NPOKAPMOT U UX POfb B 9KOCUCTEMAX;
JonxeH ymeTb:

- OPUEHTUPOBATBLCS B CNEUManbHOM Hay4HOM 1 METOOUYECKON NuTepaTtype no npodunto NOArOTOBKM Y CMEXHBIM
BOMpocam;

- OpneHTnpoBaTbCA B npo6neMax TakKCOHOMMYECKOro pacnonoxeHmsa MMKpoopraHn3MoB, B COBPEMEHHbIX
HanpaeneHnsx B cuctemaTuke 63|<Tep|/1|7| n apxe|7| 7] I'IOI'IyJ'I;ILLI/IOHHO-6I/IOJ'IOFI/I‘-IeCKOI7I N TaKCOHOMMNYECKOM KOHLIENUMSX
B/Oa 'y Npokapuor,

JonxeH Bnanetb:

- TEOPETMYECKMMMN 3HAHMSMU O FTOPU30OHTANIbHOM TPAHCMOPTE FEHOB Y MPOKapMoT, MacwTabax reHeTm4eckoro obmeHa
y 6akTepuii 1 apxeit u aBonounm 6akTeprmansHOro reHoMa;

- HaBblkamu MAEHTUOUKALMN MUKPOOPraHN3MOB B TabopaTopHbIX U MPOU3BOACTBEHHBIX YCNOBUSX;
JonxeH AeMoHCTpUpoBaTb CNOCOBHOCTb U FOTOBHOCTL:
- MPUMEHSITb MOJTyYEHHbIE B XO[1€ OCBOEHUS AUCLUMINHBI 3HAHWUS B HAY4YHO-MPaKTUHECKOW AesSTENbHOCTH.

2. Mecto gucuunnuHbl (Moayns) B cTtpyktype OMOIM BO

LaHHaa oucumnnmHa (Mogynb) BkNtodeHa B pasgen "61.B.0 4.4 OucumnnmHbl (MOgynun)" OCHOBHOM NPOGIECCMOHASBHOA
obpaszoBatenbHoi nporpammel 06.04.01 "Brionorus (Mukpobronorus u BUpyconorus)" n 0THOCUTCS K 0653aTenbHbIM
AVcunnInHam.

OcsauBaetcsa Ha 1 kypce B 1 cemecTpe.

3. O6bem ANCUMNNTIUHDbI (MO,IJ,ynSl) B 3a4eTHbIX eanHMLUaxX C yKkasaHUeM KonmyecTea 4acoB, BblOe/lIeHHbIX Ha
KOHTaKTHYI0 paboTy obyuyatoLmxcs ¢ npenopasarenem (Mo Buaam yuebHbIX 3aHATUIN) U HA CAMOCTOSITENIbHYHO
paboTy obyuaromxcs

O6was TpynoeMKOCTb ANCLIMNANHBI COCTABASET 2 3a4eTHbIX(ble) eanHWL(bl) Ha 72 yaca(oB).

KoHTakTHas paboTa - 28 4aca(oB), B TOM 4ucne nekuuu - 10 yaca(oB), NpakTuyeckne 3aHsTus - 18 yaca(os),
nabopaTopHbie paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 0 yaca(os).

CamocTtosiTenbHas pabota - 44 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 0 yaca(os).
®dopma NPOMEXYTOYHOrO KOHTPONS ANCUMUMIWHLL: 3a4eT B 1 cemecTpe.

4. CopepxaHue AMCLUNAUHBI (MOOYNs), CTPYKTYpMpOBaHHOE Mo TeMaMm (pa3penam) ¢ ykasaHuem oTBeA,eHHOro Ha
HMX KOnM4YecTBa akageMNnyecKux 4acoB U BUOOB yYeOHbIX 3aHATUI

4.1 CTpyKTypa 1 TeMaTM4eckuii nNiaH KOHTaKTHOM U CaMOCTOSITe/IbHOW pPaboThbl N0 AUCLMUNANHE (MORYNIO)
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Mporpamma ancumnavHbl "Bronorns otTaenbHbIX rpynn MukpoopraHnamos”; 06.04.01 "Buonorns".

Buabl un yachbl
KOHTaKTHOW paboThbl,

Pa3nenbl aucuunIvnHbl / NX TPyAOEeMKOCTb CamocTtosiTenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
flexumm 3aHATUSA paboTbl

Tewma 1. bBuopasHoobpasue,
rnobanbHble HUWKW NPOKAPUOT U UX
1 |Ponb B 6rocepe, KU3HI YenoBeka, 1 1 0 0
XMBOTHbIX N paCTEHUNA.
MonekynsipHble 1 CTPYKTYPHbIE
acnekTbl opraHn3aumnm apxe.

Tema 2.
OKCTpeManbHO-TEPMOUbHbIE 1
2. [runepTepModunbHbIE apxeu, 1 1 0 0
MeTabonmampytowme coeanHeHms
cepsbl.

3. |Tema 3. MeTaHobpasytowme apxeu. 1 1 0 0
Tema 4.
OKCTpeManbHO-ranoubHbIE apXxew.
Tema 5.

5 SKCTpeManbHO-aunaoUIbHbIE 1 " 1 5 0 20

" [TepmMocpunbHbIE apxen. YHuKanbHas
nnHnga dounel Crenarchaeota.

Tema 6. JomeH Bacteria. Baktepun,
6. |obpasytowme sHOoreHHbIe Cropbl. 1 0 8 0
AKTMHOBakTepuun. MNnaHKTOMULETHI.

Tema 7. MNapasutuam kak obpas

- [X13HW HekoTopbIX bakTepuii. 1 > 5 0
" |BakTepun - 3HZO- 1 aKTONapas3nThbl
6akTepuii.
8. |Tema 8. Mukonna3ambi. 1 1 2 0
Tema 9. VICTUHHbIE OKCUI€HHbIE
9. |doTOTPOdOHBLIE BakTEPUM U3 COUTbI 1 0 4 0
Cyanobacteria. Mennobaktepum
10 Tema 10. KBaau-gpotoTpogoHble 1 > 0 0 o4

‘[aspobHble HakTepum

NToro 10 18 0 44

4.2 CopepxaHue aucUUMNIUHLI (MOBYNS)

Tema 1. BuopasHoob6pa3ue, rnobdanbHbIe HULLKX NPOKaPMOT U UX POJb B 6uoccpepe, XU3HU YeNoBeKa, XXMUBOTHbIX
n pacteHnin. MonekynsipHbie U CTPYKTYpHble acneKTbl OpraHM3aLum apxen.

BuropasHoobpasve, rnobanbHble HUWK NPOKAPWOT 1 1X POnb B Brocdepe, XMU3HM YeNOBEKA, XNBOTHBIX 1 PACTEHUIA.
dopmrpoBaHmne obnrka nnaHeTbl No4 LEACTBUEM MUKPOOPraHnaMoB. MonekynsipHble 1 CTPYKTYpPHbIE acneKTol
opraHunsauum apxeit. Ocobblie H4epTbl, OTAINYaOWME NpeacTaBnTenen nomeHa Archaea ot 4neHOB TakKCOHOB Bacteria n
Eucarya. CxoncTBO apxeii ¢ aykapusiMm 1 6aktepusmu.

Tema 2. 3kcTpemanbHo-TepModouibHble U rMNepTepMmodousibHbie apxen, MeTabonnmanpyrowne coeguHEHUs cepbl.

OKCTpeEManbHO-TEPMOIUNBHBIE Y TMNEPTEPMOCPUBHEIE apXeun, MeTaboNM3NpyoWmMe CoeaNHEHNS cepbl (hunbl
Crenarchaeota n Euryarchaeota). ®unoreHns apxeii, MeTabonmanpyowmx CoOeanHeHNsl Cepbl C YHETOM SBOMIOLNM
MUKPOBHOro cepHoro umkna. PacnpoctpaHeHue B npupoge. M'maopoTepmbl, Kak MecTta 06UTaHUsl KPEHAPXEOT U 3yKapUoT.
XwusHb B accoumaumm ¢ aykapnoTamu n npeacrasntensimm nomeHa Bacetria. CpaBHuTenbHas xapakrepucTika Knaccos
Euryarchaeota knacc Thermoprotei, Thermococci u Archaeoglobi. Oco6eHHOCTV MOPCPONOrU U PA3MHOXEHNS;
nonumopcouam. dnbpunnbl 1 X PYHKUMK. YNbTpaCcTPyKTypa 1 XumMmdeckuii coctas S-cnoes. MembpaHHblii annapar.
Coctas nunuaos. MeHom. Mnaamuapl. Bupyckl. PazHoobpasune dpopm Mmetabonuama. CnocobHOCTb K aBToTpodum,
NIMTOTPOCHNU, MUKCOTPOOMM, a3PO0BHOMY 1 aHa3pOBHOMY AbIxaHU, 6poxeHuto. XKn3Hb Npu TeMnepaType Bblle TOUKU
KnneHns BoAbl. dkcTpemanbHas aunnodounus (pH 0,5). MpennonaraemMble MExaHU3Mbl TEPMOCTABMNBHOCTY.
"eoxvMmnyeckas oeaTenbHOCTb. YHacTme B KpyroBopoTe Cepbl, Xeneaa, asota. [lepcnekTvebl MCNoNb30BaHMs.

Tema 3. MetaHOOpasylowue apxeu.
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Mporpamma ancumnavHbl "Bronorns otTaenbHbIX rpynn MukpoopraHnamos”; 06.04.01 "Buonorns".

MeTaHobpasyowmne apxen (downa Eucaryaeota. Knaccoel: Methanobacteria, Methanococci, Methanomicrobia,
Methanopyri). Cuctematuieckoe nonoxeHue metaHoapxer B goMeHe Archaea, nx MHoroobpasune 1 TakCoOHOMMSL.
Mopdoonorus. YneTpacTpykTypa Knetku. [Fas3oBble Bakyonu, 3anacHble Bewectsa. CTPOEHNE U XMMUYECKINIA COCTaB
S-cnoes. XryTuku, xemoTtakcuc. OpraHnsauusi nnasmatmyeckoin Membpanbl. Jliunnabl. OpraHnsauusi reHoma u
CTPyKTypa reHoB MeTaHoapxei. [Mnasamuabl. Ycnosus pocta MetaHoapxen (oTHoweHue k O2, Temnepartype, pH,
WCTOYHMKAM a30Ta, cepbl 1 T.M.). OKCTPEManbHO ranodunbHble MeTaHoapxen. CTpaterns agantaumMm MetaHoapxem K
nosbilweHHoMy cogepxaHnto NaCL B MecTax obutanus. MybokoBoaHble MeTaHoapxeu, pacTywume npu 1100C.
MeTabonnam MeTaHoapxei, obuTtaowmx B pa3nnyHbix 3koHuwax. CybcTpatbl 4ns pocta 1 MeTaHoreHesa. dtanbl
MeTaHoreHesa, KogepMeHTbI 1 KOPaKTopbl, y4acTeytowme B MeTaHoreHeae. CBoeobpasue nytei doukcauum CO2.
BoccTaHoBneHne MonekynsipHoi cepbl U obpasoBaHne CO. Apeanbl pacnpocTpaHeHuns. Accoumaumm MeTaHoapxei ¢
npocTeiwmnmMn, TepMmTamm, poilbamm, MoNAOCKamMn U ApYruMin aykapuotamu. Ydyactue metaHoapxel B Me30uibHbIX 1
TEPMOgUNbHBIX KOHCopLMyMax. Ponb MeTaHoapxei B aHaspobHOM pa3noXeHnn opraHnyecknx BewecTs. Tpoduyeckmne
CBSI3M B MeTaHoreHHoM coobuectse. [Nyt obpasoBaHns MeTaHa B npupoae. NpumeHeHne B 6uotexHonoruun. MonyveHne
rasoobpasHoro Tonnvea v ButammnHa B12.

Tema 4. kcTpeManbHO-ranoguibHble apxeu.

OkcTpemanbHo-ranounbHbie apxeun (punna Euryarchaeota knacc Halobaeteria). [Nonoxenune
3KCTPEManbHO-ranounbHbIX apxei B gomeHe Archaea u nx gounoreHeTndeckas CBsi3b ¢ MeTaHoapxesmMu. Ceoeobpasve
SKOMOMMY4ECKNX HULL, 3aHUMAEMBbIX 3KCTPeManbHO-ranouibHbIMN apxesamu. loHHas KOMNo3nLuus SKOTOMNOB,
3acensembix apxesmu. Ponb 0QHOBaNEHTHbIX Y OBYXBANEHTHbIX KATUOHOB B XU3HW SKCTPEMASbHBIX raniouios 1
cTpartervs ux agantaumu K yCnoBusiM NOBbIWEHHOW coneHocTU. MHoroobpasve akCcTpeManbHO-ranoubHbIX apxei.
HeobbluHas doopma knetok. YbTpacTpyKTypa U XUMUYECKWA cocTaB S-cnoes. [a30Bble Bakyonu 1 3anacHble BEWECTBA.
OcobeHHoCTU pasMHoXeHus. [Nokoswmecs dopmebl. LintonnasmaTtnyeckas membpaHa. CnoxHsblii cocTas 6enkoB.
Ocobble MeMbpaHHble nnuabl. Pasnuyns B cTpoeHn MeMBbpaHHbIX TMMUAOB Y HEMTPOWIoB 1 ankanogunos. Mogenb
CTPOEHUs uuTonnasMaTndeckon membpaHbl ? ?3actexka-mMonHusa?. OcobeHHOCTM CTpoeHNs reHoMa. [Mnasmmabl. Paru.
dusnonorvst n Metabonnam. ManounHbl 1 MexaHnam ux gecteusi. KBasn-ooToTpodoust y aKCTpemMasibHO-ranoguibHbIX
apxeil. DOTOAKTMBHBIE PETUHANBCOLEPXALUME NMUTMEHTbI, X CTPOEHNE M CDYHKLMM (BaKTEPUOPOLONCYH, ranopoaorCyH,
(po6OPOAONCUH, CEHCOPHBIA POAONCUH, apxeopoaorncuH). CBeTosaBncumasi NPoToHHas noMna. MecTo akcTpeMarbHbIX
rannocunos B COBPEMEHHON MUKPOBHOM cMCTEME. YyacTue B KpyroBOpoTe BMOreoXMMUYECKMX SNEMEHTOB B NMPUPOAE.
MNpakTnyeckune acnekTbl UCMONb30BaHNS.

Tema 5. 9kcTpemManbHo-auuaocunbHbIe U TepMothunbHbIE apxeun. YHUKanbHas nuHus counbl Crenarchaeota.

OKcTpeManbHo-aumaoduibHble 1 TepModunbHble apxen (duna Euryarchaeota, knacc Thermoplasmata). Apxeu, He
MMetoLme KNeTo4Hol cTeHkn u3 poaos Thermoplasma, Ferroplasma, Ferromonos. Oco6eHHOCTW XMMMYECKOro coctaBa
uuTonnasmaTtnyeckolt MembpaHbl. YCTONUYMBOCTb K OEACTBUIO (OU3MKO-XMMUYECKMX 0akTopoB. Mopdponorusi, LMTonorus,
pa3MHoXeHue, gouaunonorus n metabonnam. Pog Picrophilus. MNpennonaraemMble MexaHN3Mbl aUmMaocTabunbHOCTH.

Mpynna paHTOMHBIX apxel n3 MECT 0BMTaHUS C HU3KOW U YMEPEHHOI Temnepatypoli (ot -1,50 0o 280C) ? yHukanbHasi
nuHus counel Crenarchaeota.

Tema 6. [ omeH Bacteria. Baktepuu, o6pasylolme 3HAOreHHble cnopbl. AKTMHO6akTepuu. MnaHKTOMULLEThI.

BakTepuu, obpasytowme sHaoreHHble cnopbl. OnpeneneHne NoHsSTUS ?aHaocnopa?. MpaHuusl 1 06bem rpynnb
MOHOCHOPOBbIX FPaMMNONOXUTENbHbIX 6akTepuii, 06pasytolmx sHaoreHHble cnopsbl: Bacillus, Clostridium, Paenibacillus,
Ampnibacillus, Marinobacillus, Sporolactobacillus, Halobacillus, Lentibacillus, Anoxybacillus, Acidithiobacillus,
Geobacillus, Sporosarsina, Thermoactinomyces, Desulfosporinus, Oscillospira, Arthromitus n ap. MpaHuubl 1 06beM
rpynnbl MOHOCNOPOBLIX rPaMoTpULUATENbHbIX 6aKkTepuii ¢ 3HAOreHHbIM criopoobpasoBaHmeM (p.p. Sporomusa,
Sporohalobacter, Acetonema, Orenia, Heliobacillus, Heliobacterium un np.). NMonncnoposbie HakTepum, obpasytowme ot 2
1o 9 sHpocnop B knetke (p.p. Clostridium, Anaerobacter, Methabacterium, Epilopiscium n ap.). NonoxeHne
crnopoobpasytolmx bakTepuii B cMcTeMe NPoKaproT U MX oUNoreHeTnYeckne Cesaun. MMnoTesbl 0 MPONCXOXAEeHNN
CMoCcoBHOCTM K 3HOOrEHHOMY Cropoobpaz3oBaHNI0 BHYTPY (OUNETUHECKUX IMHWIA FPaMMONOXMTENbHbIX 1
rpamoTpuuaTenbHblx 6aktepuii. PasHoobpasme Mopdoonorum, LMTonorum, Tunos Mmetabonmama, cnocoboB pasmMHOXEHUS
b6akTepuli ¢ 3HOOreHHbIM criopoobpasoBaHMEM. SKOHULWN, 3aHUMaeMble 6akTepusiMu, 06pasyoWUMN SHAOFEHHbIE
Cropbl. SHOOCNOPLI: CTPATErvsl BbiX1BaeMoCcTu bakTepuii. PakTopbl, UHAYLMPYOLWME NPOLECC 3HAOrEHHOro
crnopoobpasoBaHns y NpPoKapuoT. 3Ha4YeHNe NyPUHOBBIX HYKNEOTUAOB B MHULMALMMN CNOpOreHe3a. SHO0reHHoe
crnopoobpasoBaHue ? 0cobblii TUMN KNETOYHOM AndpdpepeHumaummn npokaprot. CTaaum cnopoodbpasoBaHns ? cnoxHas
Lenb B3aMMOCBSI3aHHbIX MPOLIECCOB: FTEHETUHECKMX, LITONOrMYecKmX, onanonoro-buoxmmmyecknx. OcobeHHoCTH
CTPOEHUS CNeLNGUHECKNX CTPYKTYP CMOP: KOPTEKC, 9K30CMOPUYM, ra3oBble KONMayku, BoIpoCTbl. VX cpyHKumn.
OHOoreHHoe cropoobpasoBaHre ? NPOLLeCC Pa3MHOXEHUS NOMCNOPOBLIX BakTepuit. Cneundpmnyeckuii Tun
BHYTPUKNETOYHOW AndpdoepeHLmpoBkm y Arthromitus moniliformis ¢ aHaoreHHsIM cnopoobpasosaHreM. MonekynsipHble
MEeXaHW3Mbl NpoLiecca sHA0reHHoro cnopoobpasosaHus. MNnaamuabl U cnoporeHes. 3penas cnopa, 0cobeHHOCTH ee
Mopdoonormm 1 cTpoeHus. MNoepexaatolme 1 penapaTrBHble MexaHnaMbl y BakTepuanbHbIX crop. YCTOMYMBOCTb
9HO0CMOopP K psify HebnaronpusaTHbIX Bo3aeicTenii. CTaamm 1 NycKOBOW MexaHW3M npouecca npopacTaHns 3HAocnop.
MynbTBapraHTHOCTb LKMKNa pasBuTust criopoobpasyowmx baktepuit. ?Makpouuknnyeckoe? passutume.
?MuKpoUMKINYecKkmnin? cnoporeHes. AnbTepHaTUBHbIA CNOP006pa30BaHUIO NMYTb COXPAHEHUS NOMNynaLnii
crnopoobpasytolmx bakTepuii B 3KCTpeManbHbIX yCnoBusx ? obpasoBaHme LMCTONOA06HbIX peddpakToOpPHbIX MOKOSALMXCS
oopm.

AkTuHobakTepuu. TakcoHoMus un counoreHnsi. OGHOKNETOYHbIE U MULENUaNbHbIE (OOPMbI; X CPABHUTENbHAS
xapakTtepucTrka. Cneungormyeckme 4epTobl. Yuactue B KpyroBopoTe BewecTs B bruocepe. MNprMeHeHne B
6roTexHonoruu.
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MnaHkTOMMUETbI. TakcoHOMUS 1 counoreHust. Y nbTpacTpyKTypa knetku. S-cnoit. PaaMHoxeHue. AHaMokcocoMma, ee
PYHKLLM U KBA3M-3YKapuroTU3M.

Tema 7. Mapa3utnam Kak obpa3 XusHU HeKOTopbix 6akTepuin. BakTepum - 3HO0- U 3KTONapa3uTbl 6akTepui.

Mapasntuam kak o6pas XnsHn HeKoTopbIx BakTepunit. XapakTepHble 0COBEHHOCTN MUKPOBHOro napasuntnama. Kpyr
noTeHUuanbHbIX X035€B Napasntos. PasHble BUAbI NapasnTuama (BHEKNETO4HbIA, BHYTPUKNETOYHbIA, oakynbTaTUBHBIN,
obnuraTHbliA, CnyyariHbli, NOCTOSIHHBIA, BPEMEHHBIA, HOCUTENBCTBO U T.M1.). MOHATUE ?3BONOLMOHHON MyapOCTW?
napasutapHbix cucteM. JAnHaMmMyHOCTb B3aMMOOTHOLIEHNI NapasunTa 1 xo3smHa. 9Konormdeckas ponb napasmtuama.

BakTtepuu - sHOo- 1 akTonapasuTtsl Haktepwin n3 poaos: Bdellovibrio, Daptobacter, Micavibrio u ap. TakcoHomus u
gounoreHuns. CnekTp X03ancKux KneTok. 3aBUCUMOCTb OT X03sMHa. PacnpocTpaHeHne 1 akonormyeckas ponb B
NPUPOAHBIX aKocucTeMax. dHgonapasnTtsl poaa Bdellovibrio n Daptobacter. OcobeHHOCTV opraHM3aumnm KNeTku
Bdellovibrio: ctpoeHue xrytuka, cneundomyeckas audbdpepeHumaumns ?nepenHero koHua?. PocT B 3aBMCMMOCTH OT
PUINKO-XMMNYECKMX YCOBUI cpeabl. IHepreTnyeckas npoaykTMBHOCTL napaauTta. Limkn passutma Bdellovibrio: ataka,
nprkpenneHne, BHyTPUKIETOYHOE Pa3MHOXEHME U BbIXOL M3 KNeTKM ? xo3smHa. PakTopsbl, onpeaensiowme
9PhEKTUBHOCTb 3TNX NpoLeccoB. OTNYMUTENbHbIE YepThl MeTabonMama Npu pocTe B KeTkax Xo3amMHa. SKTonapasunTbl:
p-p- Micavibvrio, Ensifer, Vampirococcus, Vampirovibrio. Kpyr xo3sieB. OcobeHHOCTU LLMKNOB pa3suTus. HeobbluHbI
napasuT 13 poaa Kaistia, nposisnstowwmii cnocobHOCTb K 9KTO- 1 3HAOMNAPA3NTU3MA B 3aBUCMMOCTM OT aTaKyeMoii
XepTBbl.

Tema 8. Mukonnasmbl.

Mwukonnasmbl. PunoreHns n TaKCOHOMUSI MUKOMNA3M: TEPMUHONOrMYeCcKre Npobrembl B kKnaccudprkaumm. Funotessl o
MPOVCXOXAEHUN MUKOMa3M. DunoreHeTMHeckne OTHoWeEHNs BHyTpr knacca Mollicutes. OcobeHHoCcTM Mopdbonorum u
cnocobbl pa3MHOXeHNs: BUHAPHOe neneHne, NoYKoBaHme, parmeHTaums. MoHATE 0 MUHMMANbHBIX PENPOAYKTUBHBIX
Tenax. Ckonb3sawas noasmxHocTb Mycoplasma. MexaHn3Mm 1 Tunbl NOABUXHOCTW CNMPONNasm: BpalieHne BAonb
NMPOLONbHOM ocu, conekcmpyrolee asuxeHne u T.n. CTpykTypbl, 06ecneynBatoLme NoaBUXHOCTb 1 ee (PYHKLMOHANBHOE
3HaveHvne. Peotaktndeckoe noseneHne Mycoplasma. Lintonorndeckue ocobeHHOCTV Mukonnasm. CTepuHbl 1
KapoTuHouabl B MeMbpaHax M1KOMNIasm 1 nx goyHkumMmn. OcobeHHOCTY CTPOEHMSI reHoMa: HYKNEOTUAHbIA COCTaB,
pasmepsl. Mnasmuibl. dusmonorus n metabonnam. PocT B 3aBUCUMOCTY OT (PN3NKO-XMMUYECKUX (PaKTOPOB.
MoTpebHOCTM B NTaTenbHbIX BelwecTBax. Crnocobbl NONyYeHns SHeprn. Konorus 1 GMonornieckas ponb M1UKOMIasm B
npupone. PacnpocTtpaHeHune B okpyxatowen cpene. Napa3ntmam. MNatoreHHble Mukonnaambl pogos Mycoplasma,
Ureaplasma. Nyt nepenayn MMKonnasmMeHHbIX nHekumin. PakTopbl natoreHHocTn. [artoreHes. Snngemmnonorus.
MexaHunambl, obecrneurBarowme LANTENbHYIO NEPCUCTEHLIMIO MUKOMA3M B OpraHnu3me xo3suHa. dutonaToreHHble
MUKOMMA3Mbl U MX B3AUMOLENCTBNE C MEMOPAHHBIMU CTPYKTYPaMM KNETOK X0351eB. [epeHocHnKM (ouTonaToreHHbIX
Mukonnasm. Bupycel. CanpodomtHble Mukonnasmel 3 poga Metallogenium. Mopdhonoruyeckne ocobeHHocTr U
passutre. CnocobHOCTb OKMCNSITh ABYXBANEHTHbIE COenMHeHUst Fe n Mn. ®U3nonornyeckunii CMbICH 3TOFO SBNEHUS.

Tema 9. UcTHHHBIE oKcureHHble cpoToTpodoHble 6akTepumn U3 dounel Cyanobacteria. FTennobaktepun

NcTnHHBIE okcureHHble poToTpodoHble BakTepum n3 counbl Cyanobacteria. MUrMeHTbl OKCUreHHbIX MPoKapuoT
(xnopodomnnbl, prkobUnUNpoTenapl, KapoTuHomapl). CTPYKTYpHas OpraHm3aumst OKCUreHHOro OOTOCHMHTE3NPYHOLWErO
annapara: ceetocobumparolme aHTeHHbIE CUCTEMBI, OCHOBHOI CBETOCOBMpalowwmin komnneke, gpotocuctema | u i,
MenaTopbl 3N1EKTPOH-TPAHCMOPTHON Lenu, KUCNOPO, Bbloenaiowmin koMnneke. PoToxmmmyeckue npoueccehl, nexatime
B OCHOBE (POTOCMHTE3a. [[eHepaumsi BOCCTAHOBUTENbHbIX 9KBUBaNEHTOB. LinaHobaktepun. Cuctematumka u ounoreHums.
Kpatkas xapaktepucTuka natu cybcekumin. Mopdponornyeckoe pasHoobpasme n andohepeHumpoBka LnaHobakTepuii.
OLHOKNETOYHbIE, KONOHUANbHbIE MHOFOK/IETOUHbBIE U TPUXOMHbIE POPMbI. FopMoroHun, HaeounThl, FOPMOCMOPDI,
9K30CrMOopbl, akK1HeTbI, retepounctbl. OCOBEHHOCTM LMTONOMUM U XMMUYECKOro CocTaBa KeTok. Yexnbl, knetoyHas
cTeHka S-cnou. Ma3oBble Bakyonu, kapbokCUCOMbI, LIMaHOOULMHOBBIE FpaHyfbl U Apyrue cTpykTypbl. Obwas
opraHmnsaums MemMbpaHHOM cucTeMbl. TUNNAKoUAbI, UX YACNO U PACMONoXeHNe B KneTke. duanonorus n Metabonmnsm.
PocT B 3aB1CMMOCTM OT MHTEHCKMBHOCTM cBeTa. OTHoweHme K To, pH, O2, NaCL. ®oTtoTakcuc, hOoTOKMHE3NC 1
gpoTopobHas peakumun. nasotpochms. PacnpoctpaHeHne B Mpupoae U npakTuieckoe 3HaveHue. Yyactue
unaHobakTepuii B KPYroBopoTe a3oTa B MOYBE U CO3naHUM ee nnogopoausi. Ponb B 3arpsiaHeHU BOAOEMOB.
Bronornyecky akT1BHbIE BeWeCcTBa LmaHobakTepun: TOKCUHbI, OUTOTOKCUHbI, BUTaMUHBbI. LinaHobakTtepumn ? cMMOUOHTHI
rybok, npocTewmx, rpnbos, akTMHOMULETOB, MXOB, BbICWUX pacTeHuid. MpoxnopodouTel. OfHoKNeTo4Hble: Prochloron
didemni ? aKTOCMMBUOHT KOMOHMaNbHbIX acumamnii u Prochlorococcus marinus ? KOMAOHEHT MMKONNaHKTOHA
9hpodoTUHECKO 30HbI OKeaHoB. CBOBOAHOXMBYILME HUTHYATLIE MPECHOBOAHbIE NPoxiopoduTsl _ Prochlorothix
hollandica. CpaBHuTENbHAA XapakTeprucTUKa.

ennobaktepun ? NCTUHHBLIE POTOTPOMOHbIE BakTepumn n3 counbl Firmicutes (p.p. Heliobacillus, Heliobacterium,
Heliophilum n Heliorestis), o6pasytowime 3HLOCNOPbI 1 OCYLWECTBASIOWNE aHOKCUTEHHDBIN POTOCUHTE3. CTPYKTypHast
opraHusauus hoToCUHTE3MpPYOLWEro annapata. Cxema oOToCuHTE3a y rennobakTepuii.

Tema 10. KBasu-cpotorpodoHble a3pobHble 6akTepumn
KBasun-gooToTpodHble asapobHble HakTepmm, CnocobHble K aHOKCUrEHHOMY (DOTOCUMHTE3Y. CpaBHUTENbHAS
XapakTepucTuka cBob0AHOXMBYLLMX KBA3U-GOTOTPOMHbIX BakTepuit n3 poaos Erythrobacter, Roseobacter,

Roseococcus, Acidiphilium, Sandaracinobacter n gp. Ycnosus nHoykumm cmHTe3a ooTOCMHTETMYECKOro annapara.
?dOTOCKHTETMYECKME CUMBMOTMYECKME KNybeHbKkoBbIe? bakTepun Bradyrhizobium sp.

5. MepeueHb yue6HO-MeTOOMYECKOrO 0b6ecneyeHns 41 CaMOCTOSITeNIbHOWU paboTbl 06y4alLLLUXCS MO
AucUUIIMHe (MOAaYIHo)
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CamocTosiTenbHas pabota oby4arolyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeacTBeHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMocTosTeNbHYO paboTy Ha
ayUTOPHBIX 3aHATUSIX U HA BHEAyAUTOPHYIO caMoCcTosiTeNnbHyto paboTy. CamoctoaTenbHas paboTa obydyatowmxcs
BK/OYAET Kak MOMHOCTbI0 CAaMOCTOSITENIbHOE OCBOEHME OTLE/NbHbIX TEM (Pa3fenos) AUCLUNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayauTopHoi paboTel. Bo BpeMsi caMocTosiTenbHoM paboTbl 0byyarowmecst YuTaroT u
KOHCMEKTUPYIOT y4eBbHYI0, Hay4HYHO 1 CMPABOYHYIO MTEPaTypy, BbINONHSAT 3aJaHusi, HanpaBNeHHbIe Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSIO MO AUCLMUMIUHE.

OpraHnsauus caMocTosTenbHO paboTbl 0By4aoIWMXCs PErnaMeHTUPyeTCs HOPMATUBHBIMW LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEpaTypOii U 3NEKTPOHHBIMY 06pa30BaTENbHBIMY PECYPCaMU, BKNOYAS:

Mopsnok opraHM3aummy 1 ocyLecTBIeHNs 0bpa3oBaTenbHON AeaTenbHOCTY No 06pasoBaTefbHbIM NPOorpaMMam BbiCLIEro
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpaMmmam MarucTpatypbl (YTBepXaeH
npvkasom MuHuctepcTBa obpasoBaHust U Hayku Poccuiickoin ®enepauun ot 5 anpens 2017 rona Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin depepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLMM CaMOCTOATENBHOM paboThl CTYAEHTOB BbICLIMX YHEOHbIX 3aBEEHUIA"

YcTaB cheaepanbHOro rocyapcTBEHHOr0 aBTOHOMHOIO 06pasoBaTensHOro yupexaeHuns "KasaHckuin (MprBonxckuii)
doenepanbHblil yHMBepcutet"

MpaBuna BHyTPEHHErO pacnopsaka enepansHOro rocynapCTBEHHORO aBTOHOMHOMO 06pa30BaTENbHOMO YYPEXAEHNS
BbICLWEro npodeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEPCUTET"

JlokanbHble HopMaTMBHbIE akTbl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta

6. POHA, OLLEHOUYHbIX CPEeACTB MO AUCUMUMNIMHE (MOAYNIO)

®DOoHAO OLEHOYHbIX cpencTs no gucunnnnHe (Mo,u,ymo) BKIOYaeT OLUEeHO4YHble MaTepunasbl, HanpaB/lieHHble Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWA, B TOM YMCE 3HAHWIA, yMeHI/II7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKO4YaeT oueHOYHble
cpencTea TeKylwero KoOHTponda 1 oueHo4YHble cpenctea ﬂpOMG)KyTO‘-IHOVI arrectauumn.

B ¢hoHIe OLEeHOYHBIX CPEACTB COAEPXUTCS Creayiolas HpopMaums:

- COOTBETCTBME KOMMETEeHUUI NNaHMpyeMbIM pedynbTatam o0y4eHus o JUcUMnivHe (Moaoynio);

- KPUTEPVM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (DOPMUPOBAHMS OLIEHKM MO AMCUMNAHE (MOAYNIO);

- onucaHve nopsiaka NPUMEHeHUs U NpoLeaypbl OLEHMBAHNS LS KaXA0r0 OLEHOYHOro CPencTBa;
- KpUTEepPWM OLIEHMBAHNS 015 KaXA0r0 OLEeHOYHOro CPeacTBa;

- cogepXaHue OLeHOYHbIX CPeacTB, BKoYas TpeboBaHus, NpeabsaBisemMblie K 0eicTBUSM 00y4atoWwmnxcs,
IEMOHCTPVPYeMbIM peaynbTaTtaMm, 3a1aHns PasnnyHbIX TUMOB.

DOHL OLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoauTcs B MpunoxeHun 1 K nporpamme AUCLUNAUHBI (MOLYNIO).

7. NepeyeHb nuTepatypbl, HEO6XO0AUMMON OIS OCBOEHUS OUCLUNUHBI (MOAynst)

OcBoeHure aucumMnnnHbl (MOoyns) npeanonaraeT U3y4eHne OCHOBHON 1 OONONHUTENbHON y4ebHOW nuTepaTypbl.
NuTepaTypa MOXeT BbiTb BOCTYMHa 0By4aloWUMcs B OAHOM 13 [BYX BApMaHTOB (b0 B 060MX N3 HUX):

- B 9NIEKTPOHHOM BUIE - YEPES ANEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3akntoueHHbIX KDY norosopos ¢
npasoobnanatensimu;

- B NeYaTHoM Buae - B HayuHon 6ubnunoteke um. H.U. Jlobadesckoro. Obyyatowmecs nony4aroT y4ebHyio nutepatypy Ha
aboHeMeHTe Mo yuTaTenbckum buneTam B COOTBETCTBMU C Npasuiamu nonb3osaHus HaydHol 6MbnmoTekoi.

OneKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 NoB0i TOUKM NpW BBEAEHNN 00yHaOLWMMCS CBOETO NOrMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTEME "ONEKTPOHHbIA yHMBEpPCUTET". MpU MCNONb30BaHMM NeYaTHbIX U3LaHWA BMONNOTEUHBIN
POHL [OMXKEH BblTb YKOMMNEKTOBAH MUK U3 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3emnngapa) Kaxnoro U3 n3gaHuini OCHOBHOW NuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nuTepaTypbl Ha Kaxaoro obyyatolerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U NOMONHUTENBHON y4ebHOM nuTepaTtypbl, HEO6XOAMMOI A1 OCBOEHNS AUCLUMAMHBI (MOoYNs),
Haxonmtcs B MNpunoxeHumn 2 k paboyeli nporpamMme AncUMnavHbl. OH NOANEXUT OBHOBEHMIO NPY U3MEHEHUN YCIOBUIA

noroeopos K®Y ¢ npasoobnagatensiMm anekTPoHHbIX U3OAHWA U NPU N3MEHEeHM KOMNEKToBaHUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB MHPOPMALMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLMMNINHBI (MOAYIIs)

Cell structure and function in Bacteria and Archeae -
http://samples.jbpub.com/9780763762582/62582_CH04_097_130.pdf

MicrobeWiki - https://microbewiki.kenyon.edu/index.php/MicrobeWiki
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Mukpoburonorus - - http://www.microbiologu.ru/
Mwukpobbl 1 Yenosek - www.mikrobiki.ru/mikroorganizmy/mikroorganizmy-v-zhizni-cheloveka
CTtpoeHne kneTkn npokapmoT - http://medbiol.ru/medbiol/microbiol/000f9cdf.htm

9. MeTtoguyeckue ykasaHus ons 06y4aloLLLMXcsl N0 OCBOEHUIO AUCLUMIUHBI (MOAYNS)
Bup pabot MeTtoaunueckue pekomeHpauum

nekumu Nekuwns aBNsSieTCS O4HUM U3 OCHOBHbIX BULOB ayAMTOPHON paboTel obyyatowerocs.. B xone nekuuii
npenogaeartenb nanaraeT OCHOBHble, Hanbonee CNoXHbIe MOHSATUS U TEMbI, & TaKXe CBS3aHHbIE C Hell
TeopeTunyeckre n npakTudeckue npobnemol.lNepen Hayanom Kkypca oby4aemomy crnemyet
03HaKoMuTCS ¢ paboyeli NporpaMmon 1 nnaHom nekuuii. Oby4aembiii B Xoae NeKUMOHHOro Kypca
LOMKEH MOMHUTb, YTO KaxAas U3 3TVX NeKUMiA NpeacTaBnseT KOMNIEKC TeopPeTMHeCcKUX Mateprnanos,
BK/IIOYAIOLWMX KpaTKoe onuncaHve npobnemaTiky Kypca 1 He SIBNSIeTCS CYEpPTbIBaloWMM OnMcaHnem
coaepxaHus aucumnauHel. Obydaemble KpaTko KOHCMNEKTMPYIOT NEKLMN U UCMONb3YIOT 3T
KOHCMEKTbI 4Nl fanbHeliwen 6onee pacwmpeHHol CaMoCcToSTeNbHOM paboTbl C peKoMeHAyeMon
nMTepaTypoi U OPYrMMU UCTOYHUKAMU MHGDOPMaLNK

npakTnyeckue | MpakTnyeckme 3aHATUS Kak 1 NEKUMOHHbIE SIBNSIOTCS OCHOBHbBIM BUAOM ayoUTOPHOW paboThi

3aHsATUA 06yyaemoro. Llenb npaktnyeckrx 3aHATA - TOMOYb 0By4atoWmMMCs 3aKpenuTb 1 yrnybuTb 3HaHNA
TeopeTnyeckoro Mmatepuana. NMoMmMo 3akpenneHns U3y4eHHOro MaTepuana, oby4aemble pa3BmBaroT
YMEHUS 1 HaBbIKM B paboTbl C MaTepranamu, NpencTaBneHHbIMY B MICTOYHUKAX.

camocTos- | B xone camocTosTenbHoii paboTbl 0byyatowmecs NpoBoasT npopaboTky TEOPETNHECKUX MaTepuanos

TenbHas MOMyYeHHbIX Ha ayAMTOPHbIX 3aHATUAX. CTyaeHTaM pekOMeHayeTCsl NoCne 3aBepleHnst 3aHATN B

pabota 3TOT Xe AeHb NPOCMaTpMBaTh ¥ aHANM3MPOBAaTh TEKCT NEKLMIA 11 3an1CK C NPaKTUYECKUX 3aHSTUM.
HekoTopble TeMbl, a TakXXe HesiCHble BONpPOCh! TPeBytoT AONONHUTENBHOO CaMOCTOSITENbHOMO
TBOPYECKOro rnowvcka. B HEKOTopbIX Cy4asx HesicHble BOMPOChl cneayeT qoMKCUPOBaTh, YTOObI
Mony4nTb KOHCYNbTauuio y npenogasatens. MNpu NoaroToBke K cneaytowein nekumnm noBTopsiTb
npeabloyLylo C Y4EeTOM 3HaHWUIA 1 HABbLIKOB, MONYYEHHbIX B XO4€ NPaKTUYecKMx 3aHatuin. Cneayet
pEerynsipHo NOBTOPSITb OCHOBHbIE MOHATUS U TEPMUHbBI MO 3a4aHHON TeMe ANs 3dPAEKTUBHOM
MOLrOTOBKM K 3a4eTy.

3ayet 3aueT npeacrasnsieT coboli NPOBEPKY MOMYYEHHBIX B XOAE Kypca 3HaHwi. Moarotoeka obyyatolerocs
K 3a4eTy BK/IIOHYAET CaMoCTOATENbHYO paboTy B TeHEHNE CEMECTPA U HEMOCPELCTBEHHYIO NOAFOTOBKY
B OHW NpenlwecTByolWwme ak3ameHy. Monrotoeky LenecoobpasHo HayaTb ¢ NiaaHMpoBaHus 1 nogbopa
nuTepartypbl. Mpexae BCero cnenyet BHAMATENBHO U3Y4UTb MPOrpamMmy SUCLMUNAUHDI 1
NPeLCTaBNEHHBIE B HEW NMPUMepPHbIE Bonpockl. ChneayeT BolAennTs Hanbonee HEMOHATLIE U HAMMEHEE
3HaKOMbIe NYHKTbI U YAENNTb UM 0coboe BHMaHMWe. [pu NoAroToBke K 3a4eTy He0b6Xx0aAMMO
OCyLLEeCTBUTbL NMOBTOPEHME BCErO Matepuana rno kypcy. Ha a1y paboty Heo6x0aMMo BblAENNTb
Hanbonbluyo YacTb BpeMeHun. Creaylolwen cTaguen sBnseTcs CaMOKOHTPOSb 3HAHUS N3YHEHHOTO
MaTtepuana, KOTopblil 3aK/YaeTcs B YCTHOM OCBELLEHUM pa3HbIX YACTeN MaTeprana nporpammbl.
Lns ycBoeHMsi HcpopMaLmm noMmMo BepbanbHOro MexaHnama LienecoobpasHo 3anericTBOBaTb U
MOTOPHbIE PECYPCHI NaMsiTh, KOraa obyyarowmnecs B MMCbMEHHOM BMAE MO NaAMSTU MbITAOTCA
BOCMPOW3BECTU OCHOBHbIE KOHLIEMLMM Kypca B rpadouydeckom Buae. Obyyatrowmiics nonxeH
LEMOHCTPMPOBATL MOHUMAHNE B3aMMOCBSI31 OCHOBHbIX MOHATAM AUCLMUMAUHBI, MPOLAEMOHCTPUPOBATh
CnocoBHOCTM K aHann3y Npwv UCMonb30BaHNM y4ebHbIX MaTEPUAnoB.

10. NMepeyeHb MHCGPOPMALMOHHBIX TEXHOJIOTMI, UCMOJIb3YEMbIX NMPU OCYLLECTBIIEHUN 06pPa30BaTE/IbHOrO
npouecca no gucuunianHe (Moaynio), BKOUYas nepeyeHb NporpaMMHOro obecneyeHus U MHGOOPMAaLMOHHBIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONb3YEeMbIX NMPU OCYLLECTBNEeHUN 06pa3oBaTebHOro npolecca no
OMCUMNAVHe (MoLynio), BKNoYas nepedeHb NporpaMMHOro obecnedeHns 1 MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHnn 3 k paboyen nporpamMMme AUCLMNNNHBI (MOOYNS).

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

MaTtepuanbHo-TexHM4Yeckoe obecneyeHre obpasoBaTenbHOro npoLecca no AucumniavHe (Moaynio) BkntoyaeT B cebs
cnenyowme KOMMOHEHTbI:

MoMelueHns ons CaMOCTOATENBbHON PaboThbl 0BYYaOLWMXCS, YKOMMNEKTOBAHHbLIE CMELMANN3NPOBaHHOM Mebenbio (CTONbI 1
CTYNbs1) N OCHaLlEHHbIe KOMMbIOTEPHOW TEXHUKOM C BO3MOXHOCTbLIO MOAKNIOYEHNS K ceTn "MIHTepHeT" n obecnedyeHnem
LOCTyNa B 3NEKTPOHHYI0 MHCPOPMaLMOHHO-06pa3oBatenbHyto cpeny KdY.

YyebHble ayanTopun ons KOHTakTHOW paboTbl C MpenonasaTeneM, yKoMNneKkToBaHHble cneumnanianpoBaHHoi Mebenbio
(cTonbl 1 CTYNbSA).

KomnbioTep 1 NpuHTEp ONst pacneyaTky pa3naToyHbiX MaTepuanos.
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MynbTumMeouiiHast ayautopus.

12. CpencrtBa apantaumm npenogaBaHUs GUCLUM/IMHBI K NOTPe6HOCTAM 00y4YaloLLUXcsi MHBaNMA0B U NNL, C
OrpaHUYeHHbIMU BO3MOXHOCTSIMU 34,0POBbSI

I'Ip|/| HeobXooMMOCTU B o6paaoBaTean0M npouecce NpuMeHsaTCa cnegyowme Metonbl U TEXHONOrnn, obneryatouime
BOCMpUATUE UHPopMaLnUm o6yqa+ou1|/|M|/|csa nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHve TEKCTOBOW BeEpCUM NMoBOro HETEKCTOBOMO KOHTEHTA LIS €0 BO3MOXHOro npeobpasoBaHus B
anbTepHaTVBHbIE POPMbI, YO0OHbIe A1 pa3fnYHbIX NONb30BaTenen;

- CO30aHNEe KOHTEHTAa, KOTOprI\/'I MOXHO NpencTaBuUTb B pa3/IndHbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BO3SMOXHOCTb MaCLIJTaél/IpOBaHI/Iﬂ TeKCTa un |/|306pa>KeH|/||7| 6e3 noTtepun Ka4ectea, NpenycMoTpeTb
OOCTYNMHOCTb ynpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- CO3[4aHVe BO3MOXHOCTEW AJis 06y4atoWmXCsl BOCMIPUHUMATL OLHY M Ty XX€ MHPOPMaLMIO U3 PasHbIX NCTOYHIKOB -
HarmpuMmep, Tak, 4Tobbl NMLA C HAPYLWEHNUAMU Cyxa NOMyYani MHGOPMALIMIO BU3YalibHO, C HAPYILEHWSIMU 3PEHUS -
ayananbHo;

- MPUMEHEeHNe NPorpaMMHbIX CpencTs, obecrneynBatoWmx BO3MOXHOCTb OCBOEHMS HAaBbIKOB 1 YMEHUIA, CDOPMUPYEMbIX
OVCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YMCNE BUPTYanbHbIX NabopaTopuin u CUMYNSILUOHHBIX
TEXHONOIIA;

- MPUMEHEHVE OUCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOTUIA AN1s Nepeaayn MHGopMaLum, OpraHn3aunm pasnmnyHbIX
(hOPM MHTEPAKTNBHOM KOHTAKTHOW paboTbl 0ByyarolWerocs ¢ npenonasaTeneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
6bITb MCNONb30BaHbI A1 MPOBELEHNS BUPTYANbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS| BCEX YHACTHUKOB
OUCTAHUMOHHOIO 06y4eHUs!, NPOBELEHUS CEMUHAPOB, BbICTYMNIEHUS C LOKNALAMU U 3aALNTbI BEINOHEHHBIX paboT,
NpPoBeAeHNs! TPEHUHIOB, OPraHU3aLMY KONNEKTUBHON paboThl;

- NPYMEHeHNe AUCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHOMNOIMA NS OpraHM3aummn goopM TEKYILEro 1 NpoMeXyTOYHOro
KOHTPONS;

- YBENNYEHME NPOLOMXKXNTENIbHOCTU caaqm oby4atowyMcst UHBANUOOM UK NINLOM C OrPaHn4YeHHbIMU BO3MOXHOCTSMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTaHOBIEHHOW NMPOAONXUTENBHOCTY UX COAYN:

- NPOAOIXUTENNIbHOCTN COoayn 3a4yéTa nnmn aK3ameHa, nposoaonMoro B NMUCbMEHHOMN oopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNUTENbHOCTM NOAroTOBKM 06y4atollerocs K 0TBeTy Ha 3a4éTe Unn aK3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee 4yeMm Ha 20 MUHYT;

- NPOOOIXNTENBbHOCTU BbICTYNNIEHUA oéyqaromerom npun sawuTe KprOBOI7I paéom - He bonee yem Ha 15 MUHYT.

Mporpamma cocTasneHa B cooTBeTcTBUM ¢ TpeboBaHnamMu GIrOC BO n y4ebHbiM nnaHom no HanpasneHuo 06.04.01
"Buonorus" n maructepckoii nporpamme "Mukpobuonorus u Bupyconorus’”.
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
651.B.01.4 Brnonorns otaensHbIX rpyrn MUKPOOPraHn3MoB

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue noarotosku: 06.04.01 - Buonorus

Mpodpunb nogrotoskm: Mukpobronorus 1 Bupyconorus
KBanucukaums BbinyCKHUKA: MarmcTp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

OcHoBHas nuTeparypa:

1. Mukpoburonorus. Yactb 1. MNpokapuoTtnyeckas knetka [OnekTpoHHbIN pecypc] : y4ebHoe nocobue / H.I'. KypaHoBa,
I".A. Kynatagse. - M. : [pomeTen, 2013. - hitp://www.studmedlib.ru/book/ISBN9785704224594 .html

2. Mukpobuonorusi. Hactb 2. Metabonmam npokapuoT [SnekTpoHHbI pecypc] / KypaHosa H.I". - M. : MpomeTeit, 2017. -
http://www.studmedlib.ru/book/ISBN9785906879110.html

3. MenmunHckas MUKpobronorus, BUpyconorms n ummyHonorus. Tom 1. [9nekTpoHHbiii pecypc] / MNog pean. B.B.
3sepesa, M.H. BoiiyeHko - M. : TOOTAP-Meaua, 2014. - http://www.studmedlib.ru/book/ISBN9785970429143.html

JdononHutenbHaa nuteparypa:

1. 4 - cynepopraHuam! Yenosek 1 ero Mukpobuom [SnekTpoHHbIin pecypc] / TépHu . - M. : Jlabopatopus 3HaHui,
2016. - http://www.studmedlib.ru/book/ISBN9785001014164.htm|

2. MeguumHckasi MUKpobronorusi, BUPyconorus n MMMyHonorus:: B 2 7. Tom 1. [OnekTpoHHbIin pecypc] : y4ebHuk / Mog
pen. B.B. 3sepesa, M.H. boityeHko. - M. : TOOTAP-Meaua, 2016. -
http://www.studmedlib.ru/book/ISBN9785970436417.html

3. MenmumHckasi MUKpobronorusi, BUPYConorus n uMMyHonorusl. B 2 1. Tom 2. [9neKTpoHHbIi pecypc] : y4ebHuk / MNog
pen. B.B. 3sepesa, M.H. BoitdeHko - M. : TOOTAP-Megawa, 2016. -
http://www.studmedlib.ru/book/ISBN9785970436424.html
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Mporpamma ancumnavHbl "Bronorns otTaenbHbIX rpynn MukpoopraHnamos”; 06.04.01 "Buonorns".

lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
651.B.01.4 Brnonorns otaensHbIX rpyrn MUKPOOPraHn3MoB

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

Hanpasnenue nogrotosku: 06.04.01 - Buonorus

Mpodpunb nogrotoskm: Mukpobronorus 1 Bupyconorus
KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

OcBoeHue aucumnauHbl (MOayns) NpeanonaraeT UCMoNb30BaHWE Cleaytolero NporpaMMHoro obecneyeHns u
VNHGOOPMALMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader X| nan Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMueCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYUN B SNIEKTPOHHO-OMBNMOTEUHO cucTeme
"KoHcynbTaHT cTyaeHTa", 4OCTYN K KOTOPOW npenoctasneH obyyatowmmes. MHoronpodounbHbli 06pasoBaTtenbHblii
pecypc "KoHcynbTaHT CTyOeHTa" SBNSETCS 3NeKTPoHHON bubnuoTtedHoi cuctemoit (36C), npenoctasnsatoweli 4ocTyn
yepes ceTb VIHTEpHET K yuebHoM nnTepatype 1 LOMONHWUTENbHBIM Matepuanam, NpMobpeTEHHbIM HA OCHOBAHUM NPSMbIX
[LOroBOPOB C npasoobnanarensmm. MNonHOCTLIO COOTBETCTBYET TPEHOBAHMSAM (oeiepanbHbIX FOCYAaPCTBEHHbIX

06pa3oBaTe/bHbIX CTaHAAPTOB BbiCWEro 06pa3oBaHUs K KOMMIEKTOBAHMIO BBNNOTEK, B TOM YACIE NEKTPOHHbIX, B
4yacTu POPMUPOBAHMS POHLOB OCHOBHOW ¥ OOMONHUTENBHON NMTEepaTypbl.
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