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Mporpamma amcumnnnmHel "Mukpobuonorus, Bupyconoruns”; 31.05.01 JleuebHoe neno; oUeHT, K.H. (BoueHT) 3eneHunxuH M.B.
3asepyownii kadenpon, a.H. (npodpeccop) UnbmHeckasa O.H.

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pe3ynbTaToB 0byyeHust No aucumnInHe (Moaymo), COOTHECEHHBIX C MaHNPyeMbIMU
pesynbTatamy 0CBoeHMsi 06pasoBaTebHOM NPorpamMmel

2. MecTo oMcuUMNnHbI B CTPYKTYpEe OCHOBHOM NpodpeccuoHanbHoi 06pas3oBaTtenbHOM NporpamMmbl Beicluero obpasoBaHus

3. Ob6bem ancumnnnHbl (MOJJ,yJ'IF!) B 3a4eTHbIX eanHnuax Cc ykadaHnem Konmyecrtea 4acoB, BblAeNIeHHbIX HA KOHTakKTHYO
paboTy obyyatowmxcsi ¢ npenoaasatenem (Mo Bugam y4ebHblx 3aHATW) 1 HA CaMOCTOSITENbHYO paboTy 0byHatoWwmnxcs

4. ConepxaHvie OMcUMNvHbl (MOgyns), CTPYKTYPUPOBaHHOE Mo TeMaM (pasgaenam) ¢ ykasaHueM 0TBEAEHHOro Ha HuX
KONMYeCTBa aka4eMNYeckmx YacoB 1 BULOB y4eOHbIX 3aHATUIA

4.1. CTpyKTypa 1 TEMATMYECKUIA NNaH KOHTAKTHOW 1 CAMOCTOSATENbHOM paboTbl MO LUCUUMNAVHE (MOLYIIO)

4.2. CopepxaHvne oUCLUNINHbI

5. MepeyeHb y4ebHO-MeTOANYECKOr0 0BecrneyeHnst 4is CaMOCTOSTENbHOM paboThl 0ByJaOWUXCSA N0 ANCLUMINHE
(Momynio)

6. POHLA OLLEHOYHbIX CPeacTB No ANCUUNANHE (MOLYN0)

6.1. MNepeyeHb KOMNETEHLWIA C yKa3aHNeM 3TarnoB UX (hOpMMPOBaHMS B MPOLIECCEe OCBOEHUSI 06pa3oBaTefbHOM
NPorpammbl 1 POPM KOHTPONS UX OCBOEHUS

6.2. OnucaHune nokasarenem n Kputepunes oueHnBaHUA KOMMEeTEHUMI Ha pas3nuyHbIX aTanax ux goopmMnpoBaHus,
onncaHue wkan oueHnBaHu4

6.3. Tunosble KOHTPONbHbIE 3a4aHNA NN NHble MaTepuanbl, HGOﬁXO,D,I/IMbIe Ans OueHkKu 3HaHI/II7I, YMeHI/II7I, HaBbIKOB U
(unun) onbiTa 0EATENbHOCTU, XapakTepUayoLMX 3Tanbl (POPMNPOBAHNS KOMMETEHUNIA B NPOLECCe OCBOEHNS
06pasoBaTtenbHON NporpamMmbl

6.4. MeTtoounyeckne martepuansbl, onpegendtowmne npouenypbl oLleHnBaHnA 3HaHWN, yMeHVIVI, HaBbIKOB U (I/IJ'II/I) onbiTa
0eaTeNnbHOCTN, XapakTepusyrwmx atansbl PopM1MpoBaHns KOMMeTeHUunmn

7. MNepeyeHb OCHOBHOM 1 JOMONHUTENLHOW y4ebHOW nMTepaTypbl, HEO6X0AMMON AN OCBOEHMS AMCUMUMINHBI (MOLYNS)
7.1. OcHoBHas nutepatypa

7.2. ononHutensHasa nutepatypa

8. MepeyeHb pecypcoB NHOPMALMOHHO-TENEKOMMYHMKALMOHHON ceTn "MIHTEpPHET", HEOBX0ANMBIX LSt OCBOEHUS
AVCUMNNUHBI (MOOyNS)

9. MeToamyeckure ykazaHus ons oby4alowmxcs No OCBOEHNIO ANCLMNANHBI (MOOYNS)

10. MNepeyeHb MHPOPMALMOHHBIX TEXHONOTUIA, UCMONb3YEMbIX NPW OCYLLECTBIEHNN 06pa3oBaTeNbHOr0 NpoLecca no
OUCUMMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns U MHGOPMAaLIMOHHbBIX CMPABOYHBIX CUCTEM (MpU
HeobXxo4MMOoCTK)

11. OnncaHne matepuanbHO-TEXHUYECKOR 6a3bl, HEOOXOAUMON AN OCYyIEeCTBNEHUS 06pa3oBaTeNbHOro npouecca no
aucumnianHe (Moaynio)

12. CpencTBa agantauuv npenogaBaHns AUCLUMNUHBI K NOTPEBHOCTAM 06yyatoWwmxcs MHBANULOB 1 UL, C
OrpaHnyYeHHbIMN BO3MOXHOCTSAMU 340POBbS
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Mporpamma amcumnnnmHel "Mukpobuonorus, Bupyconoruns”; 31.05.01 JleuebHoe neno; oUeHT, K.H. (BoueHT) 3eneHunxuH M.B.

3asepyownii kadenpon, a.H. (npodpeccop) UnbmHeckasa O.H.

Mporpammy omucuunnnHebl paspabotan(a)(1) LOLEHT, K.H. (aoueHT) 3eneHuxuH M.B. (kadenpa mukpobuonoruu, LieHTp
6uonormun n negarormyeckoro obpasosanust), Pavel.Zelenikhin@kpfu.ru ; 3aBeaytowmii kadpenpoi, o.H. (npogoeccop)
WNnbunHckas O.H. (kadpenpa Mukpobronoruu, LieHTp 6uonorum n negarornyeckoro obpasosanus), Olga.llinskaya@kpfu.ru

1. MepeyeHb NnaHUPYEMbIX pe3ynbTaToB 06y4eHUsi MO AUCLMMIINHE (MOLY/I0), COOTHECEHHbBIX C MaHUpPyeMbIMM

pe3ynbTaTaMu 0CBOeHUsi o6pa3oBaresibHON NPOrpaMMmbl

BbII'IyCKHI/IK, OCBOUBLINIA AUncunnianyy, OonXeH obnapatb cnenyrowmMm KOMNeTeHUnAaMin:

LWndop PaclumndppoBka
KOMMeTeHLun npuobpeTaeMor KOMNETEHLUN
OK-1 CMOCOBHOCTBIO K aBCTPaKTHOMY MbILWMEHWIO, aHaNu3y, CUHTE3Y
Orik-7 FOTOBHOCTbIO K MCMOMIb30BAHWNIO OCHOBHbIX (OU3MKO-XMMUYECKUX, MATEMaTUYECKMX U
NHbIX €CTECTBEHHOHAY4YHbIX NMOHATUIA U METOOOB MPU PeWeHnn NpodeccroHanbHbIX
3anad
MK-21 CMOCOBHOCTBIO K yHacTWIO B MPOBEAEHNN HAYYHbIX UCCNELOBaHWI

BbII'IyCKHI/lK, OCBOUBLINIA OUNCUUNNNINHY:

JlonxeH 3HaTb:

- 0COBEeHHOCTN CTPOeHUs BakTepuii, apxei 1 BUPYCOB 1 CPYHKLIUM UX OTLENbHbIX CTPYKTYP,

- nnuiesble I'IOTpeéHOCTI/I MUKPOOPraHnN3moB,

- NpobneMbl TaKCOHOMUYECKOro PacnoNoXEHUs MPOKapUoT U BUPYCOB,
- OCHOBHble HanpaBfeHusi B cucTeMaTiike npokapuoT, NPONCXOXAEHNE BUPYCOB,

- ocobeHHOCTN MeTabonuama bakTepuii, apxei, BUPYCOB,

- POnb NPOKaPMOT U BUPYCOB B 9KOCUCTEMAX 1 Brocgepe B LIeNoM, a TakXe B HAPOAHOM XO3AACTBE U MEAMLIMHE,
- B3aVIMOOTHOLWEHNS NPOKaproT MeXy coboit, C aykapvmoTamu 1 BUpycamu,
- NpaBwna TexHuKy 6e30MacHOCTM 1 NOBELEHNS NPW NPOBEAEHUN MUKPOBUonormieckux pabot B nabopaTopHbIX U

NPOMbILWEHHbIX YCNOBUAX.

JonxeH ymeTtb:

- OPUEHTUPOBATLCS B CNELMaNbHOM Hay4HON 1 METOOUYECKON NMTepaType No Npodounto NOArOTOBKM 1 CMEXHbLIM

Bonpocam,

- aHanM3npoBaTb, OLUEHUBATb U MPUMEHSATb NOSYYEHHbIE 3HAHUS MPU U3YYEeHUU OpYyrux AUCUNMIVH N B
npodpeccroHanbHOM OesaTeNbHOCTH,

- BEeCctn MI/IKpOéI/IOJ'IOFVI‘-ieCKYIO pa60Ty: npurotaenmeatb nuTaTenbHble Cpenbl U PpacTBopblI, GaKTepVIOI'IOFVI‘-IeCKy}O n

XUMWYECKYIO MOCY Y, CTEPUNN30BATb U XPaHUTb,

- MPUMEHATb MeTOo bl CBETOBOM MUKPOCKOMUU, NOCEBA, BblAENEHNSA U NCCNefoBaHNUSA MOPAPONOrMYeckux n
C*.)I/I3I/IOJ'IOFO-6I/IOXI/IMI/ILIGCKVIX CBOWCTB MUKPOOPraHn3MoB, Ky/ibTUBNPOBAHUA, KONMMYECTBEHHOIO y4eTa,

- aHaNM3npoBaTh pesynbTaTbl MUKPOBONOrMYECKNX UCCNE0BaAHMIA.

JonxeH Bnanetb:

- HaBblkaMu NPaKTU4YEeCKon paboThl B MKpoBronornyeckon nabopatopum, BolAENEHNS U KyNbTUBNPOBAHUS
MUKPOOPraHW3MOB, NX MUKPOBMONOrMYeCKOro CCNENOBAHMS.

JonxeH AeMOHCTpUPOBaTb CNOCOBHOCTb U FOTOBHOCTD!

- ICNONb30BATb NMONTy4EHHblE 3HAHNA NPU N3YYEHUN OPYrUX OUCUUNNNH, a TakKXe NMPU BbINOMHEHNW NMPaKTUYeCKnNX

nabopaTopHbIX 3a[1a4, KypcoBbIX U AWMNNOMHbIX paborT,

- UCMNOJIb30BaTb MONyYeHHbIe 3HAaHNSA B HAYYHO-UCCen0BaTENbCKOWN pa60Te, npu pa60Te B MeONUNHCKUX

y4ypexneHunsx, Hay4HbIX UCCnenoBaTenbCKuX LeHTpax, Ha dpapmMakonormyecknx npeanpusaTnsx.

2. MecTO AMCUMNNUHDBI B CTPYKTYpe OCHOBHOW NpodheccroHanbHon o6pa3oBaTenbHON NporpamMbl BbiCLLETO

obpasoBa

HUA

JaHHas yyebHas ancumnnunHa BktoyeHa B pasgen "B1.6.25 OucumnnuHbl (Moaynn)" OCHOBHON NPOddeCCUOHaNbHOM
obpaszoBatenbHoi nporpammbl 31.05.01 "[leyebHoe neno (He NpesycMOTPEHO)" U 0THOCUTCS K Ha30BoiA

(0bwenpodeccuoHanbHo) YacTu.
OcBauBaetcs Ha 2, 3 kypcax B 4, 5 cemecTpax.
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3asepyownii kadenpon, a.H. (npodpeccop) UnbmHeckasa O.H.

3. 06beM gucuMnInHbI (MOAYNS) B 3a4ETHbIX e AUHMLAX C YKa3aHUeM KONMYeCcTBa YacoB, BblOeNleHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHSATUI) U HA CAMOCTOSAITENIbHYIO
paboty obyuaromxcs

Obwas Tpyn0eMKOCTb AUCLMMAUHBI COCTaBNSET 8 3a4eTHbIX(ble) eanHuL(bl) Ha 288 yaca(os).

KoHTtakTHasi paboTa - 156 4aca(oB), B TOM Yucne nekumm - 32 4aca(oB), npakTuyeckune 3aHsTus - 0 Yyaca(os),
nabopaTtopHble paboTbl - 124 yaca(oB), KOHTPONb CaMOCTOSATENbHOM paboThl - 0 Yaca(oB.).

CamocTositenbHas pabota - 114 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 18 yaca(os).
®dopma NPOMEXYTOYHOr0 KOHTPONS ANCLMMNNHBI: 3a4eT B 4 CEMECTPe; 3k3aMeH B 5 cemecTpe.

4. CopepXxaHue OUCLUNNUHbI (MOAYNSA), CTPYKTYPMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KonnyecTtBa akageMnyeckmx yacos v BuaooB y'-leﬁHbIX 3aHATUNA

4.1 CTpyKTypa 1 TematM4yeckuin nnaH KOHTaKTHOM M CaMOCTOSITe/IbHOM PaboTbl N0 AUCUUNANHE (MOOYNI0)

Buabl n yacobl
KOHTaKTHOW paboThbl,

Pasnenbl pucumnanHbl / MX TPy A0EMKOCTb CamocrosiTenbHas
N Moayns Cemectp (B yacax) paborta
MpakTuueckmellabopaTtopHble
Jlekumm 3aHATUA pab6ortbl
Tema 1. Mukpoburonorusi kak Hayka.
OcCHOBHble noapasneneHus
1 Mukpoburonorum. MukpoopraHnambl B 4 5 0 0

" [npupoge. Popma 1 pasmepsbl
npokapuoT. MopgoTWNbI NaToreHHbIX
bakTepuii.

Tema 2. CTpykTypHas opraHusauuns
NPOKaPNOTHOW KNETKN, CPyHKLMM ee
OTLENbHbIX OpraHenn un

2. [koMnapTMeHToB. OTANYUS OT KNeTKK 4 2 0 0 16
aykapwoTt. CTpyKTypHas opraHu3auus
6akTepuii - 0bnuraTHbIX Napas3nToB
yenoseka.

Tema 3. OpraHbl 1 TUMNbl ABUXEHNS
MMKpPOOPraHn3MoB. Munn, Xrytuku,
3. [axcnanbHbie pubpunnbl. Takcucel.

" [FoABMXHOCTb NATOreHHbIX HakTepuii. 4 2 0 0
LBuxeHne cnnpoxet, cnmpunn,
BUOPUMOHOB.
Tema 4. [poncxoxaeHne XnsHu, Mup
4 PHK, BO3HV/KHOBEHME NPOKapUoT 1 4 5 0 0 14

" |aykapuoT. OBONIOLIMS NATOreHHbIX
MUKPOOPraHN3MOB.

Tema 5. buopasHoobpasmne
MMKpoopraHnamoB. CoBpeMeHHas
cuctemarumka npokapuor.

5. [PunoreHeTuyeckasn n kno4esas 4 2 0 0
knaccudpukauuu. MNMpaktnyeckas
cucTtematmka natoreHos. CepoBapbl,
6uoBapbl, harosapsbl.

Tewma 6. NntaHme MMKPOOPraHN3mos.
TpaHcnopT NMTaTenbHbIX BEWECTB.
PocT, passuTne n KynbTMBMpoBaHme
6. |npokapmoT. HekynbTuBmpyembie n 4 4 0 0
nokosunecs opmbl
MUKPOOPraHW3MOB.
MepcncTmpyrowme nHpeKUnm.

Tema 7. Metabonuam
MUKPOOpraHm3MoB. Cnocobbl
7. [nonyveHns sHepruun. ObixaHne un 4 2 0 0 20
6poxeHne. Metabonmam naToreHHbIx
b6akTepuii.

8 Tema 8. O6wue npasuna paboTol B
" [Mmkpobuonoruyeckoi nabopaTtopum.
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Paspenbl AUCLUANINHBI /
Momyns

CemecTp

Buabl un yachbl
KOHTaKTHOW paboThbl,
MX TPYOO0EMKOCTb
(B yacax)

Nlekuunmn

MpakTuyeckme
3aHATUSA

NabopatopHble
paboTbl

CamocrosiTenbHas
paborta

Tema 9. Mukpockonus. lMpenapartbl

" |)XMBbIX MUKPOOPraHn3moB.

0

12

10.

Tema 10. Mopdbonorns pas3nnyHbIx
rpynn NpoKapuoT 1 3yKapuoT.

0

12

11.

Tema 11. dukcnposBaHHbIe
OKpalleHHble npenaparbl.

12

12.

Tema 12. [MoBEPXHOCTHbIE CTPYKTYpPbI
npoKapwoT.

12

13.

Tema 13. BHyTpeHHne CTpyKTypbl
KNeTok Npo- 1 ayKapwor.

10

52

14.

Tema 14. baktepuonoruyeckas
rocyna v ee ctepununsaums.
[MuTatenbHble cpenpl:
NPUroToB/IEHNE, METOLbI X
YMNOTHEHWS, CTEpPUNN3aLNs 1
XpaHeHue.

15.

Tema 15. MeTtonbl nocesa n
KyNbTMBMPOBAHUS MUKPOOPTraHN3MOB.

20

16.

Tema 16. Mukpoburonornyeckuii
aHanu3 06 bEeKTOB OKpyXatoLel
cpenpbl.

36

17.

Tema 17. CaHvntapHas
MuUKpobronorus. YcTpoicTeo
MuKpobronoruyeckoin nabopatopuu.

18.

Tema 18. MeoununHckas
MUKpobuonorus. MNatoreHHble 1
YCNOBHO-NATOreHHbIE
MMKpoopraHnambl. OCHOBHbIE Tpynnbl
naTtoreHoB 4yenoseka.

19.

Tema 19. dakTopbl NATOrEHHOCTM U
BUPYNEHTHOCTb MUKPOOPraHW3MOB.
["OpM30HTaNbHbIN NepPeHoC reHoB B
natoreHese NHeKUmn.

20.

Tema 20. IHdbekumnmn, 0OCHOBHbIE NyTH
nepenaym Hgekuni. lNaroreHHble
MUKPOOPraHn3Mbl Kak NnpuynHa
BO3HWKHOBEHMS aNUAEMUIA.
Bo3byaonTenn u nx pacnpoctpaHeHue
B NPUPOLHbIX pe3epByapax.
3alnTHble MeEXaHN3Mbl OpraHM3ma
yenoseka.

21.

Tema 21. Bupycbl. CtpoeHue,
Knaccmaukaums, XN3HeHHbIA LK.
Bupychbl yenoseka. baktepuodaru un
NX PONb Kak MNOTEHUManbHbIX
aHTnbakTepUanbHbIX areHToB B
Tepanuu. MNMpuoHbl. MproHHbIe
6onesHu.

22.

Tema 22. IHdbekUMOoHHbIe
3ab60neBaHns, BbI3bIBAEMbIE
MUKpomuLieTamu. JlokanbHbie u
CUCTEMHbIE MKO3bI.
PacnpocTpaHeHHOCTb KOXHbIX
MUKO30B. Penikne oopMbl MUKO30B 1
nx BO36yanTENM.

NToro

32

124
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4.2 CopepxaHue AUCLUMIUHDI

Tema 1. Mukpo6uonorus kak Hayka. OCHOBHble noapa3saeneHus MuKpoouonorun. MukpoopraHuambl B Npupoae.
dopma u paamepbl Npokaprot. MopchoTunbl NaToreHHbIX 6akTepui.

Mwukpobuonorusi kak Hayka. Bo3HUKHOBEHUe 1 pa3BuTe MMKPoBMonorim, ee OCHoBHbIE NoapasaeneHus. CoBpeMeHHas
MUKpobuonorusi, ee HanpaeneHus u 3agadu. CounanbHO 3HA4YMMbIE MUKPOOPTaHU3MBbl, MUKPOOPTaHN3Mbl U BUPYCHI -
BO36yauTenv 3abonesaHuii Yenoseka v XMBOTHbIX. MUKpOOpraHnambl B MEAULVHE U HAPOLHOM XO3SIACTBE.
Wcnonb3oBaHne MUKPOOPraHM3MOoB Afst MONy4eHUs BUONOrMYECKU aKTUBHBIX COeAVHEHWA, BUTAMWHOB, aMUHOKUCHOT,
aHTMBVOTVKOB, BENKOBLIX MPENapaToB, OPraHNYeCcKUX KCNOT, OePMEHTOB 1 Ap. COeANHEHWR. PaannyHele MopdboTunbl
bakTepuii.

MecTtoobutaHns 1 aKonormyeckue HuwWK npokapuot. MmkpobHoe cooblecTBo U PakTopbl, ONPELENsoWne ero
passutue. Myt B3anmodencTauns B MUKpobHoM coobuecTae. MNpodyLeHTsl 1 peayLeHThl. [eicTBre XMMNYECKMX U
doM3MYEeCKNx doakTopoB Ha NPOKapUOThbl, MEXaHN3Mbl YCTOMYMBOCTU MUKPOOPTraHN3MOB K OEeNCTBUI0 OU3NKO-XMMNYECKUX
(hakToOpOB. XapakTep B3aMMOOTHOLIEHMW B MUPE NPOKaproT. ACCOLMATMBHBIE OTHOWEHNSA: METABNO3, MyTyanunsm,
CUHTPOOUS, caTTennam, NpoToKooMNepaLns, KOHCOPLUMU, KOMMeHcan3M. KOHKYPEHTHbIE OTHOWEHWS. AHTUONOTIKN 1
6aKkTeproLVHbI; MexaHn3M 1x OerncTBus. YHuBepcanbHas cuctema "Quorum sensing”, npy MEXBUAOBbLIX KOMMYHUKALINSX
y 6akTtepuit. Mepexon natoreHHbIX 6akTepuii B HEKYNbTUBUPYEMOE COCTOSIHME. Ponb MEXKNETOYHOW BULOBOWA
KOMMYHMKaLMKW B Xn3HK npokapmoT. ObpasoBaHne HMONNEHOK MKPOOPTraHU3MOB 1 3HAYEHWE 3TOro npoLecca Ans
MeONLVHBbI.

dopma 1 pasmepbl NPOKAPMOT. DK30- U FHOOCKENET MUKPOOHOR KNeTkW. XapakTepHble 06 beANHEHNS KNETOK.
"IN'mrantckmne" n "kapnukoeble" opraHn3mbl. DakTopbl, onpegensowmne pasmepbl 1 oopmy Knetkun. Mprumepsb
MOPCPOTUMOB NATOreHHbIX BaKTEPWIA: AUNNOKOKKM, CTPENTOKOKKU, CTACOUNOKOKKN, NaNIO4KOBUAHBIE, M3BUTLIE DOPMbI -
BUOPUOHBI, CNUPWNSBI, CNnpoxeThl. BakTepuu 6e3 kNeToYHo cTeHkn. Mukonnaamel.

Tema 2. CTpyKkTypHasi opraH13aLus NPOKapuoTHON KNeTKU, PyHKLIUK ee OTAeNbHbIX OpraHenn u
KOMMapTMeHTOB. OTINUMS OT K/IeTKU 3yKapuoT. CTpyKTypHasi opraHu3auus 6aktepuit - o6nuMratHbix napasutoB
yenoBeka.

BHelwHWe cTpyKTypbl MpoKapuoTHoi knetku. KnetouHble cteHkn 6aktepuii. MypeunH-TeinxoeBblin cakkynyc
rpamnonoXunTenbHbix 6akTepuit. HapyxHas membpaHa, nepunnasmaTmieckoe NpPoCTPaHCTBO Y rpaMoTpuLaTenbHbIX
6akTepuii. Mapakpuctanimyeckuii NOBEPXHOCTHbIA S-croii. MpoTonnacTel, cdpeponnacTbl U L-dpopMbl BakTepuii.
Okpacka npokapuoT no 'pamy: coBpemMeHHasi oLeHka. BHyTpeHHMe CTPyKTypbl MPOKaPUOTHOM KNeTku. MokpoBbi
NMPOKaPVOTHOW KNETKM: Kancynbl, CIM3NCTbIE CNOU, YEX/bl; UX CTPOEHUE U XMMUYECKUiA cocTas. MNoBEpPXHOCTHbIE
opraHennsl. CneuvanvanpoBaHHble opraHensibl CO CMeLaHHo lokanuaaumen: Xrytuku, douMmbpun. Knaccrdprkaums un
YHKUMK domrmbpuia. Limtonnasmatudeckne membpaHsl 6aktepuii. MembpaHHble nunuabl. Mopdoonorusi n MonekynsipHoe
CTpoeHne reHoMoB 6akTepuin. Paamepel, Tononorusi n 4ynucno xpomocoM. HK-cessbiBatowme 6enkn. BHexpoMocoMHas
IOHK. Ponb KOMNoOHEHTOB 6akTepuarnbHbIX KNETOK B pasBUTUM NaToforMyeckmx nNpoLeccoB Npu MHADEKLUSX.
O6nuratHble BHYTPUKIETOYHbIE NapasnThbl YenoBeka: Xnamuonum, pUKKeTcuun.

Tema 3. OpraHbl ¥ TUMbI ABUXEHUS MUKPOOPraHU3MoB. Munu, XryTuku, akcuanbHble doubpunnbl. Takcuchl.
MoaBUXHOCTb NaToreHHbIX 6akTepuit. [ BUXEHUE CNMPOXET, CIMPUNIN, BUGPMOHOB.

MoOBMXHOCTb M TaKCUChl MUKPOOPraHU3MOB. AKTUBHAS U NAacCUBHAS NMOABUXHOCTb. [iBUXeHne HakTepuii npu NoMoLLm
XryTUKOB (NnaBaHue, poeHune, ABMXeHne cnupoxeT). OCHOBHbIE TWMbl XIYTUKOBaHWS NOABUMXHbIX 6aKTEPUA. TBUTUMHS Y
naToreHHbIx 6akTepuii (nunu IV Trna). [BrXeHWe No TUMY CKOMbXeHust (MKkcobakTepum, MUKonnaambl 1 ap.).
BHyTpukneTouHas NoABMXHOCTb, OCHOBAHHAS Ha NonMMepusaumm akTuHa. MoaBnXHOCTb NaToreHHbIX 6akTepuii: Thnbl
MOABUXHOCTUN, 3HAYEHME ONS PasBUTUS MHGDEKLIMOHHOMO npouecca. MNoeeneHne 6akTepuii ((pOTOTaKCUC, aspoTakcue,
XEMOTaKCUC, ranbBaHOTaKCKC, MarHeToTakcuc 1 gp.).

Tewma 4. lNMpoucxoxaeHne XusHu, mup PHK, BO3HUKHOBEHME NPOKapUOT U 3yKapuoT. DBONIOLUS NaToOreHHbIX
MUKPOOpPraHM3MoB.

dDurnoreHns opraHNY4eckoro Mmpa - Tpy IMHUK 3BOAIOLIAN, TPU OOPMbI XIN3HU, TpK AoMmeHa: Archaeae, Bacteria,
Eukarya. BaxHenme otnnumTenbHble NpU3Hakm aykapuoT 1 NpokapmoT. HayyHble Teopun NPONCXOXAEHNS XUSHN.
MpuHUMN 6MOXMMNYECKOro eMHCTBA, ero cneacTems. Teopun naHcnepMun 1 camosapoxaeHus. 'KoauepsatHas'
Teopus OnapuHa-XongerHa, ee gokasatenbcTsa, AOCTOMHCTBA U HegocTatku. Teopus 'Mnpa PHK'. XapakTtepuctuka
nporeHoTa. [NosBneHne MHOrOKNETOUYHbIX 3yKapuoT. BToprnyHas agantaums MMKpPOOPraHnM3mMoB K napasmTnyeckomy
06pasy Xun3Hu. PakynbTaTUBHBIA U 06NMraTHbIA NapasnTU3M B MMPeE NPoKapuorT.

Tema 5. BuopasHoo6pa3me MMKpoopraHuamoB. CoBpeMeHHasi cuctematuka npokapuor. dunoreHetTuyeckas u
KnioueBas knaccucpmukaumm. NMpakTuyeckas cucreMaTtvuka nartoreHos. CepoBapbl, 6MoBapbi, oaroBapbl.

HanpasneHus B cuctematmke npokapmot. PeHoTunuyeckmin nogxon. Nepapxmyeckne takcoHbl. PunoreHeTnyeckas u
KntoueBas knaccmgoukaumu. F'eHocnctemartmka. CukeeHc-aHanun3 reHa 16SPHK B cuctematuke. JomeH Bacteria.
AKTyanuctumyeckue n runoretnyeckme comnymol. [lomeH Archaeae. CxoacTBO 1 pasnnyne apxen ¢ aykapusimm um
b6akTepusmMu. Ceoeobpasne akonormieckmx HuW. XnM3Hb Npy Temnepatype Bollle TOYKM KUMNeHMst BoAbl. DKCTpeManbHas
aungochunmsa n ranopunus. Knaccugpukaums natoreHHbIX MUKPOOPraHM3MOB Ha OCHOBE NX TUHKTOPUanbHbIX,
B1OXMMNYECKIMX, UIMMYHONOMMYECKMX, NaTOreHHbIX CBONCTB. YyBCTBUTENBHOCTbL NaToreHHblx 6akTepuii B 6akteprodbaram
Kak OCHOBa Ons parotepanuun n sppagmkauumn NatoreHoB B NOMEWEHUSX KINHKK.

Tewma 6. NMutaHue MUKPOOpPraHU3MmoB. TpchnopT nuTaTtenbHbIX Bew,ecTs. PocT, pa3BuTne n KynbtmuBupoBaHue
npoKapwuorT. HEKyanVIBVIPVEMbIe n nokosilmecsi hopMbl MUKPOOPraHN3MOB. I'Iepcucmpyrou.l.ue UHpeKuUn.
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MuweBble NOTPeBHOCTY MUKPOOPTraHU3MOB. ICTOYHMKM yrnepona, SHEPri 1 BOCCTAHOBUTENbHbBIX 3KBUBANEHTOB A/t
MUKPOOPraHnaMoB. MoTpebHOCTb MUKPOOPraHW3MOB B Makpo- U MUKpO3neMeHTax. TpaHCMopT BELLECTB B KeTKY.
AyKCOTPOgbI M MPOTOTPOMLI. YHacTe (PEPMEHTOB MUKPOOPraHN3MOB B 06ecrneyeHnm nx nutaTensHbIMU BelecTBamu.
MprHLMMBI cocTaBneHns nutatenbHbix cped. OCHOBHbIE TWMbI CPEL U UX NMOApPa3aeNieHne: No cocTaBy, (PU3NYECKOMY
COCTOSIHMIO, Ha3Ha4eHuto. KynbTuerpoBaHue 1 pocT. HakonutenbHble 1 YncTble KynbTypbl. KynbTvBUpoBaHe aspobHbIX
1 aHaspoObHbIX NpokapuoT. MNeproanyeckoe KynbTrBMpoBaHne. CUHXPOHHbIE KyNbTypbl. POCT MUKPOOPraHMa3MoB B
CMeLlaHHbIX KyNbTypax.

CocTosiHMe nokos u knetovHas audpdpepeHumposka. CtaumoHapHble NPonMgIepaTNBHO NOKOSWMECS KNETKMN.
CneuvannsmpoBaHHble Nokoswmecs gopmbl. dHaocnopsl. CTaanm cnopoobpasosaHus. 3penas sHOocrnopa u ee
cTpoeHve. CTaamm 1 NycKOBOW MexaHn3M npopactaHns sHpocnop. PedpaktepHble kneTky Hecnopoobpasytowwmx
6akTepuii. Ponb Nokosimxcs coCTosHMIA B n3beraHnm natoreHHbIMM MKPOOPraHu3Mamuy ¢oakTopoB aHTaroHnama
opraHuama-xossiHa. lNepcuctupylowme nHeKUMM y BbiCcNX aykapunoT. NHekumun Ha ooHe BpeMEHHbIX
VMMYyHOLEOULINTOB.

Tema 7. Metabonuam MukpoopraHmamoB. Cnoco6bl nonyyeHus aHepruun. ObixaHue n 6poxeHue. Metabonuam
naToreHHbIx 6akTepui.

MoHsTME TEPMMHOB: MeTaboNM3M (3HepreTuyeckmnii MeTabonnam, KOHCTPYKTUBHbINA, FreHepanbHbIi,
cneuvannampoBaHHblin). AMcpmbonnam. AHabonuam. SHepreTudeckuii Metabonnam Buapl sHeprum, BOCTyrHblE Ans
npokapuoT. AT® - yHnBepcanbHbI nepeHocymk aHeprum. Nyt cuHtesa AT® B kneTke. Tunbl ObixaHWS
MUKPOOPraHnM3MoB. A3pobHOE AbixaHne C UCMONb30BAHNEM BbICOKOMONEKYNSIPHBIX OPraHUYECKMX BEWECTB B KAYECTBE
WCTOYHUKOB 3HEPrun (apixatenbHas XeMoopraHoTpodums). SNeKTPOHTPaHCHOPTHbIE Lenu. KpaTkas xapaktepuctuka
NepeHOCYMKOB 3NEKTPOHOB. POPMbl aCCUMUNSALIMN SHEPTUMN NPU AbIXaTeNbHOW OpraHoTpoun. SHeprus
TpaHCMeMBOPaHHOro ANEKTPOXMMMNYECKOrO NoTeHUmana katuoHos H+ n Na+. BpoxeHue. VicxooHble cybecTparthl 1
aKLLENTOPbl 3NEKTPOHOB B npouecce 6poxeHuns. KoHeuHble npoaykTbl 6poxeHus. Mytu cbpaxmsaHns yrnesonos. Tunbl
6pOoXeHNIA: CMIMPTOBOE, MACNSIHOKMCIIOE, MONIOYHOKUCIOE FOMO- U reTepOodIEPMEHTATUBHOE W AP. XapakTepucTrka
MUKPOOPraHW3MOB, Bbi3bIBAIOWMX Pa3nnyHbie TUMNbl BpoxeHui. FeTepoTpodouns kak BruoxmMmyeckas OCHOBa pa3BUTUS
natoreHoB. ABTOTPOMbI Kak NPOAyLEHTbl TOKCUHOB.

Tema 8. O6wme npaBuna paboTbl B MMKpo6uonornyeckon naboparopumm.

Obwwme npasuna paboTsl B Mkpobronornyeckoin nabopatopun. TexHuka 6e3onacHocTy npu paboTe ¢ OTKPbIThIM
nnameHeM, KynbTypamm MMKPOOPTraHN3MOB, CO LWenoYyamu, KUCNoTaMu, pacTBOPUTENAMM, CNIMPTOM. TexHuKa
6e3onacHocTy npu paboTe ¢ anekTpoobopynoBaHMEM, KOTOPOE MPUMEHSIETCS B MUKPOBOMONOrMYECKMX NCCen0BaHNSX.
O6opynoBaHue MMKpobronornyeckon nabopatopun 1 npasuna padoTbl C HUM.

Tema 9. Mukpockonus. lNMpenapartbl XUBbIX MUKPOOPraHU3MOB.

Mukpockonusi. [puroToBneHne npenapaTos XMBbIX MUKPOOPraHn3mMoB. MUKPOCKOMNKWSi B CBETIIOM (POHE: YyCTPONCTBO
MUKPOCKOMa, ocBeTUTENS. YcTaHoBka ceeTa no Kennepy. TemMHononbHas 1 onyopecLeHTHash MUKPOCKOMKSI.
MpuroToBneHne NpenapaTos XUBbIX MAKPOOPraHN3MOB Ha NMPUMeEPe MOLENbHOW KynbTypbl: "pa3aaBneHHas kanns'",

"BUcCa4ad kanng", "orneyarok”.
Tema 10. Mopdbonorusi pasnnyHbIX rpynn npokapuoT 1 3yKapuor.

Mopdbonormsa pasnuyHbIX rpynn NPoKapuoT 1 3yKapuoT Ha NprMepe KOMMepYeckmnx prKCMpoBaHHbIX Mpenaparos:
kokkoB (Micrococcus, Sarcina, Streptococcus), nanoykosunoHbix 6aktepuii (Pseudomonas, Bacillus), BeTBsiwumxcs u
UMeloLLMX TEHOEHUMIO K BETBNEHMIO (Streptomyces, Arthrobacter), HuTyatbix (UnaHobakTepmn). MpocMoTp, MUKPOCKOMNKS
1 3apucoska. MayyeHme Mukpockonuyeckux rpmbos. MpocMoTp, MUKPOCKOMNWS NpenapaTtoB MUKPOMULIETOB
(Trichoderma, Aspergillus, Penicillium, Fusarium, Chaetonium).

Tema 11. ®dukcupoBaHHble OKpalleHHble npenaparbl.

MpuroToBneHne OUKCMPOBAHHBIX OKpaLleHHbIX npenapaTtoB. Cnocobbl domkcaumm npenapaTos: TEPMUYECKM,
xummyeckmin. OCHOBHbIE U KUCTbIE KPACWUTENN, UX MPUMEHEHUe B Mrkpobuonornyeckoin npaktuke. Okpacka
MUKpoopraHnamos no pammy. Mpaktuka paboTbl C MIMMEPCUOHHOW cucTeMoii. OnpeneneHne TMHKTOPUabHbIX
0COBEHHOCTEN MUKPOOPraHN3MOB.

Tema 12. lMoBepXHOCTHbIE CTPYKTYpPbl MPOKapPUOT.

[MoBEpPXHOCTHbLIE CTPYKTYpPbI MPOKapUOT. Vicnonb3oBaHne MeTo4a HEraTMBHONO KOHTPACTUPOBaHWA ANS OnpeneneHms
Kancyn y MmkpoopraHnamoB. [1pnrotoeneHune npenapaTos Ans xapakrepucTtuku kancyn. OnpegeneHeHune Kkancyn y
Azotobacter no metony OmensHckoro. Cnocobbl onpeneneHns XMMMYECKOro coctaea Kancyn MMKpoopraHu3mosB,
oKpacka KOMMNOHEHTOB Kancysn.

Tema 13. BHyTpeHHUe CTPYKTYpbl KNETOK NMpo- U 3yKapuoT.

BHyTpeHHMe CTPYKTYpbl KNETOK Npo- 1 aykapmoT. Okpacka BKAKOYEHWI FNKOreHa B KneTkax opoxxkern n3 poga
Saccharomyces. Okpacka BontoTuHa (nonndgpoccparos) no metogy OMensHCKOro. 3HaKOMCTBO C BHYTPUKNETOYHBIMU
BK/IIOYEHMSAMM NMPOKapKOT (rpaHynamu 3anacHbix BEWEeCTB, 9HA0CMOPaMn) C NCMONb30BaHNEM (DMKCMPOBAHHbIX
KOMMepPYeCKNX npenapaTos.

Tema 14. BaK'repmonoruqecxaﬂ nocypa u ee ctepunnusauus. MurarenbHble cpeapbl: npurotosneHne, Mmetoabl nx
YMNOTHEeHUs, cTepunnsaumusa n XxpaHeHue.
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BakTtepuonoruyeckas nocyna. HassaHve ee oToenbHbIX BUAOB M NOArOTOBKA K cTepunuaaumm. O3HakoMeHne ¢
paboToit aBTOKNaBa, CywunnbHoro wkadga. Ctepunnaaumnst CTEKNSIHHOM Nocyabl U METaNNNYECKMX NHCTPYMEHTOB,
HeobxoauMbIX B MUKpobuonormnyeckoi npaktuke. MutatenoHole cpeabl (MIMA, KIA, cpena Mayse, cpena Yaneka,
andbpepeHumnanbHoO-anarHoctTudeckne cpeabl 1 ap.). NMpuHUMibl COCTaBnEHUS NUTaTeNbHbIX cpen ans
KyNbTUBMPOBAHNS MUKPOOPraHM3MoB. [1pnurotoBneHmne nutaTenbHbIX Cpef, MeToabl UX YNAOTHEHUS, CTepunmMsauns n
XpaHeHue.

Tema 15. MeToabl NoceBa U KyIbTUBUPOBAHUS MUKPOOPraHU3MOB.

MeToapbl nocesa MUKPOOPraHnM3MoB. MoBEPXHOCTHbIN NOCEB, rMyGUHHbIN MOCEB, NOCEB WTPUXOM. VCTowatowmnii WTpwX.
Moces v onpeneneHne OMY MeToIOM NpeaenbHbIX pasBeaeHU Ha MOAENbHON CUCTEME C UCMONb30BaHNEM [POXXKEN.
Cnocobbl onpeneneHnst obLero KonMyecTsa PasnyHbIX rpymnn MUKPOOPraHM3MOB Ha TBEPObIX U XUAKMUX NUTATEeNbHbIX
cpepax.

Tema 16. Mukpo6uonornyeckuint aHanua o6bEKTOB OKpYXakLuen cpeabl.

Mukpobronoruyecknii aHanna o6 EKTOB OKpyKatoLei cpebl U NPoAyKTOB NUTaHUS. XapakTepuctuka
MUKPOOPraHW3MOoB BOAbI U NUILK. AHANN3 COAEPXaHUS MOMIOYHOKUCTIbIX 6aKTepUuii B MONOYHOKMCION NPOLAYKLINN.
MpyHUMNBI BBISBNEHWS CaHUTapPHO-NOKa3aTebHbIX MUKPOOPraHU3MOB Ha AnddoepeHLmManbHO-AMarHocTMYeckmx cpeaax
(9HIo, IleBmHa).

Tema 17. CaHuTapHas MUKpobuonorus. YcTpoicTBo MUKpobuonorunyeckon naboparopum.

MpeaMeT 1 ncTopus caHMTapHOM MMKpobuonoruu. 3anaqmn caHnTapHo Mukpobronorun. OCHOBHbIE METOAbI
caHuTapHoi Mukpobuonoruu. MpuHUMMNbBI caHUTapHOR MUKpobuonorun. CaHnTapHo-nokasaTeNibHble MAKPOOPraHnambl U
cnocobbl X naeHTUdukaummn. HopMbl cogepXaHnsi MUKPOOPraHM3MoB B PasfivyHbIX UCTOYHMKaX (Boae (BKoYas
NWTbEBYIO), MPOAYKTax NUTaHNS, okpyXarowwen cpene). MpuHUMnbl opraHmaaumnm Mrukpobronorunyeckoin nabopartopun.
YucTas v rpssHas 3oHbl. [eanHdekumnsi. besonacHocte paboTel B nabopatopun. JIMKBMAALUS aBapuiiHbIX CUTYaLIWA.

Tema 18. MeanumHckas MMKpOGVIOHOFWil. MaToreHHble n yCNnoBHO-NatoreHHbie MUKPOOpPraHN3mbl. OCHOBHblE
rpynnbl natoreHoOB 4YyesioBeka.

XWn3HeHHble cTpaTermm NPoKapuoT B X B3aMMOOTHOILEHNSAX C XUBOTHbIMU. B3aMOOTHOLIEHNS MPOKaPUOT C YENOBEKOM.
HopmanbHas Mukpodpniopa opraHnama Yenoseka. KayecTBeHHbI U KONMYECTBEHHBIV COCTaB HOPManbHOW MUKPOGRNOPHI
1 daKTopbl, ero perynvpylolme. 3HadeHne HopManbHOM MUKPOGRNopbl. MNaToreHHble MUKPOOPraHn3Mbl 1 KX
pasHoobpasue. YCnoBHO-NaToreHHble MUKPoOopraHnaMbl. OCHOBHbIE XapaKTepUCTUKK BO30yOUTENein NHOEKLUMOHHbIX
3aboneBaHuit: YyMbl, Xonepsbl, Tybepkynesa, cudpunuca u ap. NMpeobnanatlume KuledyHble MHAEKUMN Yenoseka. Ponb
KULLIEYHOro MUKPOOMOMa B HEVHODEKLIMOHHBIX 3aboneBaHusx. Ocb "KMWEYHUK - Mo3r". [aToreHHble 6akTepun, BUPYCHI,
MUKPOMULIETHI.

Tema 19. dakTOpbI NATOreHHOCTU U BUPYNEHTHOCTb MUKPOOPraHU3MoB. FOpU30OHTaNbHbIN NEepeHoC reHoB B
natoreHese NH(EKLUNA.

CBoiicTBa NaTOreHHbIX MUKPOOPraHM3MOB: CNeLMgUYHOCTb, OPraHOTPOMHOCTb, NATOreHHOCTb, BUPYNEHTHOCTb.
dakTopbl NATOrEHHOCTW U BUPYNEHTHOCTU MX 0COOEHHOCTU Y Pa3HbIX rPYmM NatoreHHbIX MUKPOOPraHn3MoB. SK30- 1
SHOOTOKCUHbI 6akTepuii. Brioxumnyeckas npupona 3HO0- U 9K30TOKCMHOB. [loMeHHas CTPyKTypa 9K30TOKCUHOB 1
MEXaHN3M UX OeiCTBUS. AHTUreHHas CTPYKTypa natoreHHbIX 6akTepuit. . Fopn3oHTanbHbIA NepeHoc reHoB B natoreHese
nHgekuuii. Mepenaya pakTopoB BUPYNEHTHOCTM U PE3UCTEHTHOCTU K aHTUOMOTMKaM. OCHOBbI paLMoHanbHoOM
aHTUbMoTUKOTEPanUN. AHTUMUKPOBHbIE CPecTBa U NpaBua UX NPUMeHeHMs.

Tema 20. UHcpekLMn, OCHOBHbIE NMYTU Nepeaayn MHpeKumin. NMaToreHHble MMKPOOpPraHM3mbl Kak NpUYMHa
BO3HUKHOBEHUs anuaemuii. Bo3byautenu n ux pacnpoctpaHeHue B NPUPOAHbIX pe3epByapax. 3alLuTHbIe
MeXaHM3Mbl OpraHM3ma 4Yenoseka.

MoHsTME 06 NHAEKLMM, MHJDEKLIMOHHOM NpoLecce, MHJEKUMOHHOM 6oneaHn. OCHOBHbIE MyTW NepeHoca
WNHOPEKLMOHHbIX areHToB, UX xapaktepucTtuka. MNyTi nepenaqv nHdpekuuii. dnuaeMun, naHaeMun, cnopaanyeckme
MHJPEeKUMOHHbIe 3abonesanust. MNprpoaHble pe3epByapbl BO30yanTenein onacHbX MHGEKUMIA: NoYea, Boaa, X1Bble
OpraHnambl. HOEMUYHbIe MHGEKUMW. OCHOBHbIE NPOTMBO3NULEMUYECKME MEPONPUSTHUS.

Tema 21. Bupychl. CTpoeHue, knaccudomkaums, XusHeHHbIN LUKn. Bupycbl yenoeeka. bakrepuocparu u ux ponb
KaK NoTeHumanbHbIX aHTU6aKTepuanbHbIX areHToB B Tepanuu. MpuoHbl. MpuoHHbIe 60ne3Hu.

MecTo BMpycOnoruv B psisy eCTeCTBEHHbIX HayK. 3Ha4YeHWe BUPYCONOrMn ANsi pa3BUTUS MELMLIMHBI U MONEKYNSIPHON
6vonorun. CTpoeHne BUPYCOB. APXUTEKTYpa BUPYCOB. TWMbl CUMMETPUM BUPYCHBIX YacTuu. Benku Bupycos. Obwue
cBoicTBa 6enkoBori 060104KM BUPYCOB. HyknenHoBble KMCNOTbl BUPYCOB. MexaHn3Mbl pennmkaumy HyKnenHoBbIX KUCIOT
BUpYycoB. CHTE3 BUPYCHbIX 6enkoB. PopMUpOBaHME 3pEenblX BUPYCHbBIX YACTULL U BbIXOL UX U3 KNETKU. Tunbl BbIXo4a
BMpPYCa M3 KNETKU N MEXaHN3M BbIXOAa, 3aBepLIeHe NPOAYKTUBHOIO MyTU PasBuUTUS BUPYCHOM MHADEKLMU. OHKOreHHble
BUpYcCbl. Banmonericteue ¢ knetkorn JHK-coaepxalmx OHKOreHHbIX BUPYCOB. B3auMoaeicTame ¢ KneTkoi
PHK-conepxalumx oHKoreHHbIX BUpycoB. Bupychl yenoseka. OCcTpble BUPYCHble MHAPEKLMW. XPOHUYECKUE BUPYCHbBIE
VHdpekUMN. MeaneHHble MHIPEKLMN, Bbi3biBAEMbIE BUPyCaMu 1 BUPYyCcONoLoOHbIMY areHTamu. MyTalvoHHbIi npouecc y
BUPYCOB. /I3MeHeHne aHTUreHHbIX CTPYKTYp. MNMpodounaktrka BUpYyCHbIX MHgekuuid. MpuoHbl. MN'ybuartas sHuedanonatus.
MonekynsipHblii MEXaH13M MPUOHHbBIX NHADEKLIWIA.

Tema 22. MH(peKLIMOHHbIe 3a60neBa|-|m|, Bbi3biBaeéMblieé MUKpOMMLU ETaMU. NokanbHble U CUCTEMHbIE MUKO3bI.
PaCHPOCTpaHeHHOCTb KOXHbIX MUKO30B. Pepkue hbopMbl MMKO30B U UX Boaﬁyp,vn'enu.

3AEKTPOHHELBH
Bl YHHBEPCHTET
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Llapcteo Fungi. Mopdhonorus rpmbos. MuuenuanbHble, 4POXXenonobHble 1 AMMOpPgHbIe rpubbl. prbkoBbie
3aboneBaHns YenoBeka, Ux PacnpPoOCTPAHEHHOCTb. JIoKanbHbIE M CUCTEMHbIE MUKO3bI. [1yTn 3apaxeHus. TpuxoguTns,
kaHoupo3s, acneprunnes. Knaccngukaums MUKO30B. 3apaxeHne MUKPOCKONMYECKMU rpubamu. SnuaeMnonorns un
natoreHes. [Mpotusorpubkosslie cpenctea. MexaHn3Mbl LeACTBUS aHTUMUKOTUKOB. [1CEBAOMUKO3bI, Bbl3bIBAEMbIE
akTuHobakTepuamn. Peakune popMbl MMKO30B 1 X BO3OyaMTenu. Mukossl npu MMMYHOLE(ULNTHBIX COCTOSHUSX.

5. MepeyeHb yue6HO-MeTOOMYECKOrO 0becnevyeHns A1 CaMOCTOSITeNIbHOW paboTbl 06yyaloLLLUXCS NO
AucuMnInHe (MOAyIHo)

CamocTosiTenbHas pabota oby4alolyxcs BeIMOMHSETCS Mo 3a4aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMocTosITeNbHYO paboTy Ha
ayUTOPHBIX 3aHATUSIX U HA BHEAyAUTOPHYIO caMocTosiTenbHyto paboTy. CamocToaTenbHas paboTa obyyatowmxcst
BK/OYAET Kak MOMHOCTbIO CAaMOCTOSITENIbHOE OCBOEHME OTLEMNbHbIX TEM (Pa3fenos) AUCLUMMNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayanTopHol paboTel. Bo BpeMsi caMocTosiTeNnbHOM paboTbl 0Byyatowmecst YnuTaroT u
KOHCMEKTUPYIOT y4ebHY0, Hay4YHYIO 1 CMPaBOYHYIO TMTEpaTypy, BbINONHSAOT 3a1aHusi, HanpaBNeHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKy YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSO MO AUCLUMIUHE.

OpraHnsauus caMocTosTenbHOM paboTbl 0ByHaoWMXCH PErNaMEHTUPYETCS HOPMATUBHBIMW LOKYMEHTaMu,
y4ebHO-METOANYECKON NMTEPATYPO U SNEKTPOHHBIMY 06Pa30BaTENbHBIMU PECYPCAMU, BKNIOYAS:

Mopsaok opraHM3aLmm 1 ocyLecTBIeHNs 06pas3oBaTenbHON AeaTenbHOCTH No 06pasoBaTefibHbIM NPOrpaMMam BbICLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmam crieuuanuteTa, nporpaMmmam MarucTpatypbl (YyTBepXaeH
npvkasom MuHuctepcTea obpasoBaHusi U Hayku Poccuiickoin @enepauum ot 5 anpenst 2017 roga Ne301).

MucbMo MuHucTepcTea obpasosaHus Poccuiickoi depepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTVBM3aLMN CaMOCTOATENBbHOW paboThl CTYAEHTOB BbICWMX yHeOHbIX 3aBeAeHNA".

MonoxeHwue ot 29 nekabps 2018 r. Ne 0.1.1.67-08/328 "O nopsiake NpoBefeHNs TEKYLWEro KOHTPOMS YyCNeBaeMocTu 1
NPOMEXYTOYHOI aTTecTaunm obyyaowwmxcs dpefepanbHoro rocyjapcTBeHHOro aBTOHOMHOro 06pasoBaTensbHOro
yupexaeHus Bolclero obpasosaHus "KasaHckuii (MprBonxXckuiz) coeiepanbHblil yHuBepcuteT".

MonoxeHne Ne 0.1.1.67-06/241/15 o1 14 nekabps 2015 r. "O dpopMrpoBaHUM POHLA OLEHOUHbBIX CPEACTB A4St
NMpoBeAeHNs TEKYLLEW, MPOMEXYTOYHOM U NTOrOBOW atTectauun obyyarowmnxcs henepansHOro rocyiapCTBEHHOMO
ABTOHOMHOro 06Pa30BaTENBHOIO YUpeXAeHUs Boiclwero obpasoBaHus "KasaHckuii (MpuBonXcknin) doenepanbHbii

yHuBepcutet"".

MonoxeHwue Ne 0.1.1.56-06/54/11 o1 26 okTs6ps 2011 r. "O6 anekTpoHHbLIX 06pasoBaTeNbHbIX pecypcax goenepanbHOro
rocynapcTBEHHOro aBTOHOMHOIO 06pPa30BaTENLHOIO YY4PEXLEHUS BbICIIEr0 NPOtECCMOHaNLHOro 06pasoBaHuns

"KasaHckun (Mpusonxckuin) chegepanbHbii yHUBEpcuTeT™.

PernameHT Ne 0.1.1.67-06/66/16 ot 30 mapTa 2016 r. "PaspaboTtku, pernctpaunm, NoAroTOBKM K MCMOb30BaHMIO B
y4yebHOM npouecce U1 yoaneHns anekTPoHHbIX 06pa3oBaTeNbHbIX PECYPCOB B CUCTEME 3NIEKTPOHHOMO 06y4HeHns
henepanbHOro rocyapCTBEHHOrO aBTOHOMHOrO 06pa3oBaTeNbHOMO yupeXxaeHns Boicwero 06pasosarus "KasaHckui

(MpwBOMXCKMIA) dhepepanbHbli yHuBepcutet™.

PernameHT Ne 0.1.1.67-06/11/16 oT 25 siHBaps 2016 r. "O 6annbHO-PEeATUHIOBON CUCTEME OLIEHKM 3HaHW obyyatowmxcst
B heliepanbHOM rocyaapcTBEeHHOM aBTOHOMHOM 06pa3oBaTenibHOM yYypexaeHun Boiclero obpasosaHus "KasaHckui

(MpuBonxckuin) henepanbHblil yHUBEPCUTET™.

PernameHT Ne 0.1.1.67-06/91/13 o1 21 mioHst 2013 r. "O nopsiake pa3paboTky v Beinycka y4ebHbIX n3naHuii B
henepanbHOM rocyJapCTBEHHOM aBTOHOMHOM 06pa30BaTENbHOM YYPEXAEHNN BbICWErO NPOECCUOHANBHOMO

06pasoaHus "KazaHckuit (MprBonxcknit) dpeaepansHblli yHuBepcnuTeT™.

6. DOHA OLEHOYHbIX CPeACcTB MO AUCUUNIUHe (MOLYNI0)

6.1 MepeyeHb KOMMNETEHLMUI C YKa3zaHUEM 3TanoB MX popMupoBaHus B NpoLiecce 0CBoeHUsi o6pa3oBaTtefibHOMN
nporpaMmMbl U POPM KOHTPONS X OCBOEHUS

dopMa KOHTpons OueHunBaeMblie
KOMMeTeHUun

dran TeMmbl (pa3penbl) AUCLUNIUHBI

CemecTp 4
TeKyLLMIt KOHTPO/Tb

1. Mukpobronorus kak Hayka. OCHOBHble noapasneneHuns
Mukpobuonorun. MukpoopraHmamel B npupoae. dopma un
OMNK-6 . OMK-7 . OFK-g . [Pa3Mepbi npokapuoT. MopehoTunbl NaToreHHbIx HakTepuii.

’ : *|2. CTpykTypHas opraHvW3auusi TpoKapuoTHOMN KNeTKK, oyHKLUN ee
OTAENbHbIX OpraHenn u KoMnapTMeHToB. OTANYUS OT KNETKN
aykapwoT. CTpyKTypHas opraHvaaumns 6aktepuii - obnuraTHbIx
napasuToB YenoBeka.

3. OpraHbl 1 TUMbI OBUXEHWNS MUKPOOPraHM3MOB. [unu, XryTuku,
akcmanbHble prbpunnbl. Takcucbl. [OABMXHOCTb NATOrEHHbIX

2 |Konnokeuym OriK-7, NK-20 H6akTepuii. [IBUXeEHVE CNMPOXET, CNINPWI, BUBPVOHOB.

4. MNpowncxoxaeHne xu3nn, mup PHK, BO3HNKHOBEHME NpoKapuoT
1 3yKapuoT. DBOMIOLMS NATOr€HHbIX MUKPOOPTraHN3MOB.

1 KoHTponbHas
paboTa OK-1

PernctpaumoHHbiin HoMep 8494144119 iy PAEEKETPOHHEB H
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bopma KoHTponss |OueHMBaeMble

PTan KOMMNeTeHuun

Tembl (pa3nenbl) AUCLUMUHDI

5. BuopasHoobpasve MukpoopraHuaMoB. CoBpeMeHHas
cucTemaTika npokapuot. dunoreHeTuyeckas u kKnoyesas
knaccudpmkaumm. MpakTnyeckas cuctemaTka natoreHos.
Ceposapbl, 61oBapbl, oarosapsi.
K 6. MutaHne MrkpoopraHnamoB. TpaHCMOPT NUTATENbHbIX BEWECTB.
3 OHTPONBHAA OrnkK-7 , Orik-8 PocT, passuTtue n KynbTnem

pa6ota , e y poBaHve NPoKapwoT.

HekynbTuBMpyeMble 1 MOKOSILLMECS (POPMbl MUKPOOPFaHN3MOB.

MepcucTrpyrowme HEKLNN.
7. Metabonmam MyukpoopraHnamos. Cnocobbl MOAYYEHNS SHEPTUN.
ObixaHve n 6poxeHne. Metabonmam natoreHHbIx 6akTepuii.

8. Obwwe npasuna paboTbl B MMKpOBronornyeckoin naboparopmu.
9. Mukpockonus. lNMpenapatbl XUBbIX MUKPOOPraHN3MOB.
) ) i 10. Mopdponoruns pasnuyHbIX rpyrnn NpokapuoT 1 3yKapuoT.
4 |YcTHbI onpoc OrK-6 , OrK-7,, TIK-5, 11. dukcrMpoBaHHblEe OKpalleHHble npenaparbl.
MnK-20, NK-21
12. [NoBEpPXHOCTHbIE CTPYKTYPbl NMPOKapuoT.
13. BHyTpeHHMe CTPYKTYpbl KNETOK NPo- 1 9yKapuorT.

3auer OK-1, OlK-7, MNK-21

CemecTp 5
TeKyLLMI KOHTPO/Tb

14. BakTepuonorunyeckas nocyna v ee ctepunmaaums.
MuTtatenbHble cpenbl: NPUroTOBAEHNE, METOAbI UX YINOTHEHNS,
OK-1, OlK-6, lMNK-5, cTepunm3aumns n xpaHeHuve.

MK-20 , NK-21 15. MeTtobl nocesa 1 KyNnbTUBMPOBAHNSA MUKPOOPraHN3MOB.

16. Mukpobuonornyeckunin aHanna 06 beKTOB OKpyXatoLel cpebl.

1 [Otyer

17. CaHutapHasi MUKpobuonorusi. YCTponcTeo
MUKpobronoruyeckomn nabopaTopuu.

18. MegunumHckas Mukpobuonorus. MNatoreHHble u
_ OriK-9, nK-1, MfK-5,
2 |YcTHbIV onpoc AK-20 . NK-21 YCNOBHO-NATOre€HHblE MUKPOOPraHn3mMbl. OCHOBHbIE rpymnnbl

’ naToreHoB 4Yenoseka.

19. dakTOpbl NATOrEHHOCTU Y BUPYNEHTHOCTb MUKPOOPTraHN3MOB.
["OpU30OHTa/bHbIA NEPEHOC FEHOB B NaToreHese MHAQEKLMA.

20. NHbekumn, OCHOBHbIE NYTK Nepefayy MHAPEKLUNIA.

MaToreHHble MUKPOOPraHU3Mbl Kak NpUYnMHa BO3HUKHOBEHNS

anuaemunii. BosbyouTtenu n ux pacnpocTpaHeHne B NpupoaHbIX

pesepByapax. 3awmTHbIE MEXaHN3Mbl OpraHn3Ma YenoBeka.

21. Bupycbl. CTpoeHue, knaccngomkaums, XM3HEHHbIA LIMKN.

3 KoHTponbHas Or1K-7, OlK-8 , OrK-9 , |Bupycsl yenoseka. Baktepuodoaru n nx ponb Kak noTeHUnanbHbIX
pabota MK-1 aHTnbakTepuanbHbiX areHToB B Tepanuu. MproHsl. MNproHHble

6onesHu.

22. IHdbekumoHHble 3a60neBaHusl, BbI3blBAEMbIE MUKPOMULETAMU.

INokanbHble N CUCTEMHbIE MUKO3bI. PacnpocTpaHEeHHOCTb KOXHbIX

MUKO30B. Pefikme (hopMbl MUKO30B 1 UX BO3BYAUTENN.

SKk3aMeH OK-1, OlK-7, MNK-21

6.2 OnucaHne nokasaTteneun n Kputepues oueHuBaHus KOMMeTeHUM i Ha pa3nuyHbIX 3Tanax ux coopMmpoBaHus,
onucaHue wkKan oueHnsaHuns

Kputepum
®Popma OL,€HNBaHUs 3ran
KOHTpons
OTnn4YHO XopoLuo Y nosn. Heyn.
CemecTp 4
TekyLUi KOHTPONb
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TeMbl. OTBET XOPOLWO
CTPYKTYPUPOBaH.
MNMpekpacHo ocsoeH
NOHATUIHBIA annapar.
lMpooemoHcTpupoBaH
BbICOKWU YPOBEHb
NoHUMaHua Matepuana.
MNpeBocxonHoe ymeHve
goopMynMpoBaTb CBOU
MbICnn, 0bcyXaaTb

CTtpykTypa oTBeTa B
LilenioM afeksartHa Teme.
Xopolo ocBoeH
NOHATUIAHLIV annapar.
lMpoaemMoHcTpuposaH
XOPOLLUNIA ypOBEHb
NoHUMaHMsa mMatepuana.
Xopouee ymeHune
bopmynupoBatb CBOU
Mbicnu, obcyxaaTb

CTPYKTYpUpPOBaH.
MoHATUAHBIA annapat
OCBOEH YaCTUYHO.
lMoHnMaHmne oTaeNbHbIX
MONOXEHN N3
maTtepuana rno Teme.

Y noBNeTBOPUTENBHOE
yMeHne
doopMynMpoBaTb CBOU
Mbicnn, obcyxaaTtb

OCBOEH
HeyAnoBNEeTBOPUTENBHO.
lMoHumaHue matepuana
pparmeHTapHoe nnu
oTCcyTCTBYeT. HeymeHue
gbopMynnpoBaTb CBOU
Mbicnu, obcyxaaTb
ONCKYCCUOHHbIE
MONOXEHUS.

dopma Kputepum Oran
KOHTpOnsi OLeHMBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.

KoHTponbHasg ([MpaBunbHO BbiNonHeHbI [[1paBuibHO BbINONHEHA (3a8aHus BbIMONHEHbI  |3anaHns BbIMOMHEHDI

pabota BCE 3a4aHus. 6onblas yacTb 6onee 4eM HaMONOBMHY. |[MEHEE YeM HaMoNoBuHY.| 1
[MpooemMoHCTpUpoBaH  |3agaHuii. MpucytcTaytoT [MpooemMoHcTpupoBaH
BbICOKUI YPOBEHb MpucyTtcTeylOT cepbésHble oWwmnbKy. HeyoOBNeTBOPUTENbHbIA| 3
BNnafeHns MatepmanoMm. |HesHauymTenbHbIe lMpooemMoHCTpUpoBaH |ypOBEHb BNageHUs
MposiBneHsbl ownbKu. YyOOBNETBOPUTENbHbIA  [MaTepuanom.
npeBocxoAHble [MpooeMoHCTpUpoBaH |ypOBEHb BNageHns [MposiBneHsbl
cnocobHoCTM XOPOLMNIA YPOBEHb maTtepuanom. HeOoCTaToO4Hble
NPUMEHSTb 3HaHUSA U [BNageHus matepuanoM. |lpossneHbl HU3kue cnocobHocTM
YMEHMs K BblNoNHeHWo |MposiBneHbl cpefHne  [cnocobHocTm NPUMEHATD 3HAHNS U
KOHKPETHbIX 3a4aHuii.  [cnocobHoCTM NPVMEHSATb 3HAHMA U |[YMEHUS K BbINOMHEHNIO

NMPUMEHSTb 3HAHUSA U [YMEHWS K BbINMOMHEHWIO |KOHKPETHbIX 3a4aHN.
YMEHUS K BbINOMHEHNIO [KOHKPETHbBIX 3a8aHui.
KOHKPETHbIX 3a4aHuIA.

Konnoksuym Bbicokuii ypoBeHb CpenHwuii ypoBeHb Huakuin ypoBeHb HeynoeneTtsopuTenbHbIA
BMafeHnsa MmatepmanoM |BnafeHus MmatepuanoM |BrafneHus MatepmnanoMm |ypoBeHb BnageHus 2
no teme. MNMpesocxonHoe|no Teme. Xopollee no Teme. MaTepvasnoMm ro Teme.
yMeHve yMeHve YnoenetsoputenoHoe [HeymeHue
bopmMynmpoBaTb CBOM |POpPMynMpoBaTb CBOU  [yMEHne hopmMynmposaTb CBOU
MbiCnv, 0bcyxaaTtb MbiCnn, obcyxaaTtb hopMynmMpoBaTb CBOM  |MbicnK, 0bcyXaaThb
IVCKYCCUOHHblE ONCKYCCUOHHbIE Mbicnun, obcyxaaTtb INCKYCCUOHHbIE
nonoxeHus. MpekpacHo|NoNoXeHNs. XOpowWwo  [OUCKYCCUOHHbIE MONOXEHNS.

OCBOEH MOHATUAHBIN OCBOEH MOHATUNHbIN MONOXEHUS. MoHaTWIAHbIA annapat
annapar. annapar. MoHATWIAHBIA annapaTt  [He OCBOEH.
MpooemoHcTpupoBaH  |[1pOAEMOHCTPUPOBAH  |OCBOEH YACTUYHO. [MpooemoHcTpupoBaH
BbICOKMIA YpPOBEHb CcpenHuin ypoBeHb MNpooeMoHCTpypoBaH |HeynoBneTBOPUTENbHbIN
NOHUMaHWA Mateprana. [MoHMMaHus maTepuana. [yooBneTBOPUTENbHbIA  |ypOBEHb NOHUMAHNS
YPOBEHb NOHMMAaHNA MaTepuana.
maTepvana.

YCTHbIV onpoc B oTBeTe kayecTBeHHO |OCHOBHbIE BOMPOCHI Tema yacTnyHo Tema He packpbiTa.

packpbITO codepXaHue [TeMbl packpbiTbl. packpbita. OtBeT cnabo [MoHsTWAHLIA annapaTt 4

ONCKYCCUOHHbIE ONCKYCCUOHHbIEe ONCKYCCUOHHbIE
MONOXEHUA. NMONOXeHns. MONOXEHUA.
3auteHo He 3auteHo
3auer O6yyatowumitics 0bHapyXun 3HaHWe ocHoBHoro  |OByyatowmincsl oBHapyXunn aHadnTeNbHble
yuyebHO-nporpaMMHoOro Matepuana B o6beme, npobenbl B 3HAHMSIX OCHOBHOMO
Heobx0aMMOM NS fanbHelwein yuebbl 1 y4ebHO-NporpaMMHoOro matepmana, fonyctun
npencTosiein paboTbl MO CRELUANbHOCTY, NPUHUMNANbHBLIE OWMOKU B BbINOMHEHUN
CnpasuncCs C BbINOMIHEHVEM 3a0aHNIA, npeaycMOTPEHHbIX NPOrpamMMon 3agaHnin n He
NpenyCMOTPEHHbIX MPOrpamMoi JUCLUMMANHBL.  |cnocobeH NPOoONXUTL 0ByYeHne nnu
NPMCTYNUTb MO OKOHYaHWK YHMBEPCUTETA K
npogoeccroHanbHom oesTenbHocTn 6es
JONOSHNTESbHbBIX 3aHATU MO COOTBETCTBYIOLIEN
LNCUMMNINHE.
Cemectp 5

TeKyL i KOHTPONb

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

A 5 (1,
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lMpooemoHcTpupoBaH
BbICOKWU YPOBEHb
BNafeHvns matepuanom.
MposiBneHsbl
npeBoCcxoAHble
cnocobHOCTM
NPUMEHSTb 3HAHNS 1
YMEHUS K BbINOMHEHNIO
KOHKPEeTHbIX 3a8aHui.

3ajaHun.
MpucyTtcTeytOT
He3HaunTenbHble
ownbKu.
lMpoaemMoHcTpuposaH
XOPOLLINIA ypOBEHb
BrafeHus Matepuasnom.
MposiBneHbl cpenHve
cnocobHocTy
NMPUMEHSITb 3HaHUS 1
YMEHUS K BbINOMHEHNIO
KOHKPETHbIX 3a0aHWIA.

MpucytcTtaytOT
cepbésHble owmnbKy.
MpooemoHcTpUpoBaH
yOOBNETBOPUTENbHbIN
YPOBEHb BNageHns
maTepuanom.
lMposiBneHbl HU3Kue
CnocobHOCTM
NPUMEHSATb 3HAHNS 1
YMEHMS K BbINOMHEHNIO
KOHKPETHbIX 3a8aHui.

MpoaemoHcTpupoBaH
HeyOBNETBOPUTENbHbIN
YpOBEHb BnafeHns
marepuanom.
[MposiBneHsbl
HefoCTaTouHbIe
cnocobHoCTM
MPVUMEHSTb 3HAHUS 1
YMEHWNS K BbINOMHEHNIO
KOHKpPEeTHbIX 3a4aHWIA.

dopma Kputepum dran
KOHTpOnsi OLeHMBaHUS

OTnN4YHO Xopoluo Y nosn. Heyn.

Otyer MpoaemoHcTpupoBaH  [[ponemoHcTpupoBaH  |[pogeMoHcTpypoBaH  |[poaeMOHCTpMpoBaH
BbICOKMI YPOBEHb CPEeLHUiA ypOBEHb YIOBNETBOPUTENbHLIA  [HEYLOBNETBOPUTENbHbLIN| 1
BNafeHns MatepranoMm. |BnageHuns matepuanom. [ypoBeHb BNageHums YPOBEHb BnaneHns
Vcnonb3oBaHbl Vicnonb3oBaHbl MaTepuanom. mMarepuanom.
Hagnexauwmue Hagnexawme Vcnonb3oBaHHbIe Vcnonb3oBaHHbIE
WCTOYHUKN B HYXXHOM  |UCTOYHMKM. CTPYKTypa [MCTOYHUKW, CTPYKTYpa |MCTOYHMKM, CTPYKTypa
konnyectee. CTpykTypa |pabothbl v paboTbl 1 paboTbl 1
paboTbl 1 NPVUMEHEHHbIE METOLbI [NPUMEHEHHbIE METOAb! |MPUMEHEHHbIE METOLbI
NPVMEHEHHbIE METObI  |B OCHOBHOM 4acTUYHO He COOTBETCTBYIOT
COOTBETCTBYIOT COOTBETCTBYIOT COOTBETCTBYIOT nocTaBNeHHbIM
NOCTaBNIEHHbIM NnocTaBNEHHbIM NOCTaBMEHHBIM 3agadam.
3agayam. 3apayam. 3apayam.

YcTHbI onpoc |B oTBeTe kavyecTBeHHO |(OCHOBHbIE BONPOCHI Tema yacTnyHo Tema He packpbiTa.
packpbITO cogepXaHue |TeMbl PacKpbIThl. packpbita. OtBeT cnabo [[MoHATWAHLIA annapart 2
Tembl. OtBeT xopowo  |CTpykTypa oTBeTa B CTPYKTYPUPOBAH. OCBOEH
CTPYKTYPUPOBAH. uenom ageksartHa Teme. [[IoHATUAHbLIA annapaT  |Hey4OBNETBOPUTENBHO.
MpekpacHo ocBoeH Xopowwo 0cBoOeH OCBOEH YaCTUNYHO. lMoHumaHvne matepuana
MOHATUAHLIA annapaTt. |MOHATWIAHbIA annapat. ([ToHMMaHue oTaenbHbIX |doparMeHTapHoe Mnu
MpooemoHcTpypoBaH  [[pooeMOHCTPUPOBaH  |MONOXEHWI 13 oTcyTcTByeT. HeymeHue
BbICOKMI YPOBEHb XOPOLLWI YPOBEHb matepuana no Teme. goopmynupoBaTb CBOU
NOHMMaHNa MaTepuana. [noHumaHus matepuana. |Y4OBNeTBOPUTENLHOE  [MbICK, 06CyXAaTh
MNpeBocxonHoe ymeHne [Xopowee ymeHuve yMeHune INCKYCCUOHHblE
oopmynmpoBaTtb CBOV  ((OOPMYNMPOBAaTb CBOU  ([(DOPMYNMPOBATb CBOU  |MOJIOXEHUS.
MbiCnv, 0bcyxaaTb Mbicnv, obcyxaaTtb Mbicnun, obcyxaaTtb
INCKYCCUOHHblE IVCKYCCUOHHbIE INCKYCCUOHHblE
NONoOXeHMS. MONOXEHUSI. NONoXeHMs.

KOHTpOﬂbHaFI I'IpaanbHo BbIMONHEHDI I'IpanmbHo BbIMO/THEHA 3a,uaHv|;| BbIMONMHEHDI Ba,ﬂ,aHVIﬂ BbIMO/THEHbI

pabota BCE 3a4aHus. 6onblwas YacTb 6onee 4eM HanNoONOBKHY. [MEHEE YEM HAMOMOBUHY.| 3
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dopma Kputepum dran
KOHTpoOns OLLeHMBaHMS
OTnN4YHO Xopoluo Y nosn. Heyn.

Ok3ameH O6yyatowwuniics Obyyatowmiicst O6yuatolwwuniics Obyuyatowmiicst
obHapyxmn obHapyxun nonHoe obHapyXun aHaHue obHapyxmn
BCECTOPOHHE®, 3HaHue OCHOBHOrO 3HauYuUTenbHble Npobenbl
cucTeMaTnyeckoe u y4eBHO-NPOrpaMMHOro  |y4ebHO-NPOrpaMMHOro  |B 3HAHWNSX OCHOBHOMO
rny6okoe 3HaHue maTtepuana, ycnewHo |vatepuana B obbeme, [y4ebHO-NporpamMmMHOro
y4eOHO-NPOrpaMMHOro  |BbINOMHWA HeobxoAMMOM NS MmaTtepwvana, LonycTun
martepuana, ymeHme npeLyCMOTPEHHbIe nanbHerwen y4ebbl U [NMpuHUMNnanbHble
cBOOOHO BBIMOMHSATE  |MpOrpaMMon 3aaaHns, |npeacTosiwei paboTel  |oWnOKW B BbINMONHEHWN
3ajaHus, YCBOW/ OCHOBHY!HO no npodpeccun, npenyCMOTPEHHbIX
npenycMoTpeHHbIe nuteparypy, crnpaswuncs ¢ Nporpammoii 3afaHui n
NnporpamMoi, yceoun  [pekoMeHOoBaHHyHo BbINO/IHEHNEM 3aAaHuit, [He cnocobeH
OCHOBHYIO NUTepaTypy 1|nporpammori npemnycMOTPEHHbIX NPOLOMXUTL 0ByYeHue
3HaKoM C OMCUWMNVHBI, NoKasan |NporpamMmoli, 3HakoM € |Mnn NpUCTYNUTL Mo
LOMONHUTENbHOM crcTeMaTnyeckuii OCHOBHOW NTepaTypo, |oKOHYaHUK
nuTeparypo, XapakTep 3HaHWM No0  |PEKOMEHA0BAHHO yHMBEpcUuTeTa K
pekoMeHa0BaHHOM OMCUUNVHE 1 nporpammoii NPOgECCMOHANbHOM
nporpammoi cnocobeH K ux OVCUMNVHBI, AONYCTUN |OesTensHoCTM 6e3
OUCUMNVHBI, YCBOUA  |CaMOCTOSATENIbHOMY MOrpewWwHOCTA B OTBETE [OONONHUTENbHBIX
B3aMMOCBSI3b OCHOBHbIX [MONONHEHMIO 1 Ha aK3aMeHe ¥ npu 3aHSATUI Mo
NOHATUI ANCLUMMNINHBI B [0BHOBNEHWIO B XO4€ BbIMNONHEHUN COOTBETCTBYIOLWEN
NX 3Ha4YeHUN OJist LanbHelwen yyebHOW  |9K3aMeHaUMOHHbIX OMCUMNVHE.
npuobpeTtaemoit paboTbl 1 3afaHuii, Ho obnapaert
npodgpeccuun, Nposisun  [npodoeccrmoHanbHowm HeobXoaMMbIMU
TBOpYecKme LesTenbHOCTU. 3HaHVSIMW ONS UX
cnocobHocTy B ycTpaHeHus nofg
NOHMUMAHWK, N3NOXEHNUN PYKOBOLACTBOM
1 MCMNONb30BaHU npenogaeaTensi.
y4e6HO-NPOrpaMMHOro
martepuana.

6.3 TunoBble KOHTPONbHbIE 3a8aHUs UK UHble MaTepualbl, He00XoaMMbie OIS OLLEHKWN 3HaHUW, YMEHUNA,
HaBbIKOB U (MW1M) onbiTa AeATeNbHOCTU, XapakTepu3yloL X atanbl joopMUpoBaHUA KOMNETEHLUN B npoLiecce
0CBOeHUs 06pa3oBaTeNbHON NPOrpamMmbl

CemecTp 4

TekyLwWUin KOHTPONb

1. KoHTponbHas pabota

Tembl 1, 2

. CTpOEHWE KNETOYHOM CTEHKM FPAMMONOXMTENbHBIX BakTepUiA.

. CTpoeHue mypenHa

. Cneumndprka MyperHa y rpamrnonoXxmTenbHblx 6akTepuli

. XrMmnyeckas CTpykTypa TENXOEBbIX, TMMOTENXOEBLIX U TENXYPOHOBBIX KACNOT Y FPaMronoXuTenbHbix 6aktepuit
. Mepeuncnute OyHKUMN TERXOEBbIX, MMOTENXOEBbIX N TEMXYPOHOBBIX KUCNOT Y FPaMMON0XMTENbHBIX BakTepuii
. XuMnyeckuii cocTaB KNeTOYHbIX CTEHOK rpamoTpuuaTenbHbiX 6akTepuii.

. CTpoeHmne KNeTo4YHO CTEHKM rpaMoTpuuatesibHbix 6akTepuin?

. DYHKLUM HapyXXHO MeMBpaHbl KNETOYHON CTEHKM FpaMoTpuLaTENnbHbIX BakTepuii

. PyHKUMM NepunnasMaTm4ecKoro NpocTpaHcTea

10. Paznnuus B ctpoeHun LINM n HM rpamoTpuuaTensHbix 6akTepuii.

11. Pa3annums B CTPOEHNUM KNETOYHbBIX CTEHOK rpaMoTpULATENbHbIX Y FPaMmoNoXnUTeNbHbIX BakTepuii

12. DYHKLUUM KNETOYHOW CTEHKU BakTepuii.

13. CTpoeHne n goyHKUMmn S-cnoes HGakTepuit

14. Kancynbl, CnM3nCTble CNOW, YeXNbl X XMMUYECKMIA COCTaB U (PYHKLUNN.

15. MNoBepXHOCTHbIE OpraHen bl NPOKapUOTUHECKON KNETKM, NX OCHOBHbIE (PYHKLUMW, XMMUYECKWIA COCTaB U CTPOEHNE.
2. Konnoksuym

Tewmbl 3, 4

1. Tunbl ABUXEHNS NPOKapuoT

2. [1BnXeHne npokapmoT B XNAKON cpeae v rno Teepaor NoBepXHOCTH

3. Tvnbl XryTMkoBaHMs NPOKapuoT, NpeacTaBuTeN MUKPOOPraHN3MOB C PasHbIMA TUMaMU XIYTUKOBAHNS.

4. CTpoeHue XryTtunka

5. [1BnxxeHune cnnpoxet

6. [1Bn>XeHune npu nomowm nunewn
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7. CkonbxeHune

8. [1Bn>XeHne npm nomowm nonuMepunsaunm akTuHa

9. Takcucobl npokapuoT

10. OTAnYMsa NPOo- U 3yKapuoTNHECKOW KNeTKN

11. CywWwHOCTb NprHUMNAa BUOXMMNYECKOrO €ANHCTBA

12. ABMOreHHbI CUHTE3 OPraHMYecKrX BELLECTB

13. Teopus naHcnepMun, ee fokasarenbCTBa U OrpaHNYeHns

14. Teopus OnapuHa-XongenHa, ee nokasartenbCcTBa N OrpaHUYeHns

15. Teopus ?mupa PHK?

3. KoHTponbHas pabora

Tembl 5, 6, 7

. MoHsATUS HOMEHKNaTypbl, Knaccudrkaumm, nAeHTMgUKaLnm, TakCOHOMUN 1 CUCTEMATUKK NPOKapUoT
. MpusHakn, ncnonbaylowmecs B cucteMaTmke NnpokapuoT

. OCHOBHOW NPUHLMN HYMEPUYECKON TaKCOHOMMWK, 3Tanbl HYMEPUYECKOro aHanuaa, ero JOCTOMHCTBA U HEAOCTaTKM
. TakCoOHOMMYeCcKre Mapkepbl, MCMONb3yeMble B XEMOCUCTEMATMKE

. OCHOBHbIE TUMbI NUTATENbHBLIX CPEn, NCMONb3YEMbIX ANS KyNbTUBUPOBAHNS NPOKApMOT
. OcobeHHOCTU NEPNOANYECKOTrO KYNbTUBMPOBAHNS MUKPOOPraHN3MOB

. Pasbl pocTa KynbTypbl Npy NP1 NEPUOLNHECKOM KYNbTUBMPOBAHMN

. Buobl naccmMBHOro 1 akTMBHOrO KNETOYHOrO TpaHCNopTa U MEXaHU3Mbl UX peanusaumm
. KOHCTpYKTUBHbI 1 3HEpreTuyeckuniin Tunsl Metabonuama

10. Tvnbl NUTaHMsa npokapuoT

11. Tunbl ObixaHUs MUKPOPraHm3amoB. AspobHoe 1 aHaspobHoe ObixaHue

12. CTpoeHne aneKTPOHTPAHCMOPHbIX Lenei

13. bpoxeHue y NpokapuoT 1 ero Tunbl

14. OcobeHHoCTM 0b6pasoBaHns AT npu 6poxeHun

15. T'oMogoepMeHTaTUBHOE MONIOYHOKCNOE BpoXeHue

4. YCTHbIN onpoc

Temb 8,9, 10, 11,12, 13

1. Obwme npasuna paboTtbl B MUKPOBMONOrmieckoin nabopartopun.

2. TexHvka 6e3onacHocT Npy paboTe C OTKPbITLIM NiaMeHeM, KyNibTypamn MUKPOOPraHM3MOB, CO LenoYamu, KUCnotamm,
pacTBOPUTENSIMU, CIINPTOM.

3. ObopynoBaHve Mykpobuonornyeckor nabopartopum 1 npasuna paboTbl C HUM.
4. Mukpockonus. Mukpockonusi B CBETIIOM (POHE: YCTPOCTBO MUKPOCKOMa, OCBETUTENS. YCTaHoBka ceeTa no Kennepy.
5. TemHononbHas MuKpockonusi. Paz3oBo-KOHTPACTHAS MUKPOCKOMKS.

6. MpurotoBneHne NpenapaTos XMBbIX MUKPOOPraHN3MOB: ?pa3fiasneHHas kanns?, ?Bucsyas kanns?, 20tnevarok? Ha
npuMepe KneTok xnebonekapHbIX LPOXXKEN.

7. Mopdgohonorus kokkos (Micrococcus, Sarcina, Streptococcus) Ha npyMepe OMKCNPOBaHHBIX KOMMEPYECKNX
npenaparos,

8. Mopdponorust nanoykoBmaHbix 6aktepuin (Pseudomonas, Bacillus), BeTBAWMXCS 1 UMEOWMX TEHAEHLUMIO K BETBNEHMIO
(Streptomyces, Arthrobacter) Ha npumMepe omkcrMpoBaHHbIX KOMMEPYECKMX Npenaparos,

9. Mopdponorust HUTYaTbIX (UnaHobakTepum) Ha NpMMepe OUKCUPOBAHHbLIX KOMMEPYECKMX NPEenapaTos.

10. Mopdponorusi Mukpockonuyeckmx rpubos. (Trichoderma, Aspergillus, Penicillium, Fusarium, Chaetonium) Ha npumepe
PUKCUPOBaHHBLIX KOMMEPYECKMX Npenaparos.

11. MpurotoBneHne oMKCUMPOBAHHBIX OKPaLleHHbIX NpenapaTtoB. Cnocobbl domkcaummy NpenapaTos; TePMUHECKUIA,
XUMUYECKNIA.

12. OcHoBHble 1 kucnble kpacutenu. Okpacka MUkpoopraHmamos no 'pammy (Ha npumepe Lactobacillus).
13. lNoBepxHOCTHbIE CTPYKTYpbl NpokapnoT. Okpacka kancyn y Azotobacter no metony OMensiHCKOro.

14. BHyTpeHHWe CTPYKTYpbl KNEeToK Npo- 1 aykapmoT. Okpacka BKAKOYEHWA FNKOreHa B KneTkax Apoxxken n3 pona
Saccharomyces.

15. Okpacka BontoTrHa (nonudpocgoatos) no metoay OmensHckoro. Okpacka sHpocnop Bacillus megaterium no metoay
Luns.

3auert

Bonpochl k 3a4eTy:

. MpeameT n 3apayn mukpobuonorun. ictopusi pasemTus MUKpobronorunu.
. PopMbl 1 pa3mepbl NPOKapPMOT. DKI0CKENET U 9HAOCKENET NPOKapmoT.

. KnetouyHble cTeHKM rpamMnonoXnTesnbHbix BakTepuil.

. KneTouHble cTeHku rpamoTpuLaTenbHbix 6akTepuii.

. Mapakpucrannmyeckme NOBEPXHOCTHbIE S-Cow.

. MpoTtonnacTel, cgpeponnacTbl U L-coopMbl 6akTepuii.

. Pasnnuus npo- n aykaprnoTny4eckoin knetku.

. [okpoBbl NPOKAPWMOTHOR KNETKM (Kancynbl, Y€Xnbl, CAM3UCTbIE CNOW).
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9. Llenntonocombl, rMaponncoMbl, WKMbl, SKCTPALENIONSPHbIE Fra30Bble HannoHbI.

10. XryTuku, nx cTpoeHue.

11. duMBpun rnaBHOro 1 anbTepPHaATUBHOMO TUMOB.

12. Lintonnasmatnyeckas Membpana 6aktepuii. Jinnunabl. CTpoeHue.

13. Lintonnasmartnyeckas membpaHa apxei. Jiunnabl. CTpoeHue.

14. eHOM NPOKapUOTHON KNETKN.

15. Cnocobbl NonyYeHns sHeprm MrukpoopraHuamamu. Popmel KNETOUHOW SHePrK; Nyt ee 06pa3oBaHms.
16. BpoxeHue. MyTu cbpaxmBaHns yrnesonos. Tunbl 6poXeHus.

17. AapobHoe [ibixaHue C UCMONb30BaHNEM BbICOKOMONEKYNSIPHBIX OPraHN4YeCKMX BELLECTB B KA4eCTBE MCTOYHIKOB
SHeprum.

18. ONEeKTPOHTPAHCMOPTHbIE LENn 1 X 0COBEHHOCTM y NPOKapPUOT.

19. AHaspobHoe apbixaHue. JoHOpbI 1 aKLENTOPbl 3NEKTPOHOB. TyMnbl aHA3POBOHOIO AbIXaHUS.

20. CneunanmampoBaHHble NOKOSAWMNEeCs hOPMbl MUKPOOPraHN3MOoB. SHOO0CMOPHI..

21. [leficTBUE XMMUYECKNX U (Pr3NYECKUX (DAKTOPOB HA MPOKAPMOTbI, MEXaHU3Mbl YCTONYMBOCTY MUKPOOPTraHN3MOB K
DEeNCTBUIO PUIUKO-XMMNYECKMX (PaKTOPOB.

22. Oblwee nNpencTaBneHNe 0 CUHTE3€ OCHOBHbIX 61ONONMMEPOB MUKPOBHOMN KNEeTKM.

23. Perynsiuns metabonmama y npokapuoT.

24. MpaBuna n TepMNHbI HOMEHKNATYPBbI.

25. HanpaBneHus B cuctematumke npokapuor.

26. deHOTMNMYECKMIA NOAX0A N HYMepUYeckas cucTemaTuka.

27. [eHocucTeMatuka n xemocmctemarmka.

28. duNoreHeTMYeCcKUn NOAXo4 B CUCTEMATUKE.

29. dunoreHns opraHnyeckoro mupa: Tpym gomeHa - Archaea, Eucarya, Bacteria.

30. Teoprn NPONCXOXOEHNN XUSHW.

Cemectp 5

TeKyLlUin KOHTPONb

1. Otyer

Tembl 14,15, 16

OT4eT [ONXEH oTpaxatb X0 NPoAenaHHok paboThl, MCNONb30BaHME OCBOEHHbIX METOAOB. B pamkax npakTtuyeckoi
paboTbl 06yyaroWwmincs NPON3BOAUT OLIEHKY CAHUTAPHO-MUKPOBMONOrMYECKoro COCTOSIHUSE 06EKTOB OKpyXatoLlei cpeabl
1 NPOLYKTOB NUTaHWS 1 AenaeT BoiBog 06 nx 6e30nacHOCTW ANst 3L0P0BbS U CAHUTAPHO-TUTMEHNYECKOM COCTOSIHUN
2. YCTHbIN onpoc

Tembl 17,18, 19

. OCHOBHblE MeTOAbl CAHUTAPHO-MUKPOBMONOrMYECKMX NCCNELOBAHUIA

. NoHATUS anNOXTOHHOM U aBTOXTOHHON MUKPOMNIOPHI

. 30HbI canpobHOCTV BOLOEMOB

. CaHuTapHo-nokasarenbHble MUKPOOPraHn3Mbl, Onpenensemble Npu UCCNeA0BaHUN BO3aoyxa
. CylHOCTb acnunpaTopHbIX METOAOB aHanMsa

. CaHuTapHble MMKPOOpPraHn3Mbl, onpenensiemble Npy onpeaeneHnn Ka4ectsa nuwm

. [pynnbl doakToOpOB NaTOreHHOCTN MUKPOOPraHM3MOB

. PakTopbl aaresuu

. NMoHsaTNE BUPYNEHTHOCTH

10. Ka4eCTBEHHbIN U KONMUMYECTBEHHbIV COCTAB HOPMalbHOW MUKPOMONOpbI YenoBeka

11. YcnoBHO-NaToreHHble MMKPOOpPraHnambl

12. XapakTtepucTuka Bo3byamtenst xonepsol

13. Xapaktepuctuka Bo3byanTens Yyymbl

14. XapakTepuctuka Bo3byaunTens cudounmca

15. XapakTtepuctmka Bo3byautens tybepkynesa

3. KoHTponbHas pabora

Tembl 20, 21, 22

. MoHATMe nHdekumn

. AsporeHHbIli NyTb Nepefadm UHgeKUnm

. KoHTakTHBIV NyTb Nepenayn nHekumm

. TpaHCMNCCUBHBIV NyTb Nepefayn nHgekLmmn

. BepTukanbHbi nyTb Nnepenayv nHdekumnm

. [eMOKOHTaKkTHbIV NyTb Nepeaayn nHgekLmn

. MNonosoi nyTb Nnepenayn nHdekumnn

. CTpyKTypHas opraHnsaums BUPYCHbIX YacTuL,

. Tvinbl cCMMMETPUK BMPYCOB, CBA3b CTPYKTYPHOW OpraHM3auny BUPYCHbIX YacTuLl, C CUMMETpUel Bmpyca
10. MNepBryHas 1 BTOPUYHAA CTPYKTypa reHOMHbIX HYKIENMHOBbLIX KMCNOT BUPYCOB

11. JInzoreHus n ymepeHHole goaru

O©CooNOOOGThA~wWN =

©CooNOoOOOh~wWN =

BAE
il YHH

A 5 (1,

PerncrtpaumnoHHblin Homep 8494144119 z
Crpanuua 15 13 20. F

A

KETPOHHBH

EPCHTET

AHATTAMECKAR CrCTEMA KPY



Mporpamma amcumnnnmHel "Mukpobuonorus, Bupyconoruns”; 31.05.01 JleuebHoe neno; oUeHT, K.H. (BoueHT) 3eneHunxuH M.B.
3asepyownii kadenpon, a.H. (npodpeccop) UnbmHeckasa O.H.

12. OHkoreHHble IHK-conepxawme snpychbl
13. Tvnbl B3aUMOeACTBMS BUpYCa 1 OpraHn3ma B 3aBMCUMOCTU OT ANMTENbHOCTU NpebblBaHUS BUPYCaA B OPraHN3Me U B
3aBUCMMOCTM OT MCX0Aa B3aMMOLENCTBUSA C KNETKOWA

14. MexaHu3Mbl LUTOTOKCUYECKOrO OENCTBUS BUPYCOB

15. MexaHuambl Hecneumnnyeckoin 1 cneundn4eckor NPOTUBOBUPYCHOW 3aWwmnTbl
9K3ameH

Bonpochbl kK aKk3ameHy:

1.MlaToreHHoCTb U BUPYNEHTHOCTb.

2. [Nyt nepenayn nHpeKUnK.

3. CTpoeHMe BNPYCHbIX YacTul

4. MexaHn3Mmbl LUTOTOKCMYECKOrO OENCTBUS BUPYCOB.

5. CaHuTapHo-nokasarenbHble MUKPOOPraHn3Mbl 1 METObI MX onpeaeneHuns

6. CaHNTapHO-M1KPOBUONOrMYECKUIA aHANU3 NULLEBbLIX MPOOYKTOB.

7. Muwesble NoTpebHOCTN NPOKapPMOT.

8. MNuTtatenbHble cpenbl, ONs KyNbTUBUPOBAHNS NPOKapPUOT.

9. KynbTuBmpoBaHve (neprnognyeckoe, HenpepbiBHOE) U POCT NPOKapuoT.

10. TpaHcnopT NUTaTENbHbIX BELLECTB B MUKPOOHYIO KNETKY.

11. XapaktepucTika Tunos metabonmama npokapmor.

12. Cnocobbl M METOAbLI CTEPUNN3ALNN.

13. JInzoreHus n ymepeHHsole doaru.

14. OHKOreHHble BUPYChI.

15. MNpuOoHBbI.

16. CoBpeMeHHas knaccudpmkauus npokapuot. [omeH Archaea.

17. CoBpeMeHHas knaccudpmkauus npokapuot. JomeH Bacteria.

18. XapaktepucTtunka oTAeNbHbIX FPYnn MUKPOCKOMUYECKMX 3YKapmnoT.

19. CneumannanposBaHHbIe NOKoSWmMecs OPMbl MPOKapUOT.

20. SHpocnopa, ctanmu ee obpasoBaHUs.

21. KayeCTBEHHbIV 1 KONMYECTBEHHbBIA COCTaB HOPManbHON MUKPONOPLI U GPaKTOPbI, ero perynupyowme.
22. Porb KUIWEYHOro Mrkpobroma B HEMHADEKLIMOHHbBIX 3a60neBaHnsX.

23. CoricTBa NaToreHHbIX MUKPOOPraHW3MOoB: CNELMGPUYHOCTb, OPraHOTPOOHOCTb, MATOreHHOCTb, BUPYNEHTHOCTb.
24. dakTopbl NATOrEHHOCTU Y BUPYNEHTHOCTU UX OCOBEHHOCTM Y Pa3HbIX FPYMM NaTOreHHbIX MUKPOOPTraHN3MOB.
25. ['opM30HTaNbHbIA NEPEHOC reHOB B NaTtoreHe3e MHQEKUNNA.

26. OCHOBHble NyTW NepeHoca NHAEKLMOHHbIX areHTOB, UX XapakTepucTuka.

27. 9nupemun, naHgemMun, Cnopannyeckme NHEKLMOoHHble 3aboneBaHms.

28. XvMmnyeckoe CTpOeHme BUPYCOB.

29. OcTpble BUPYCHbIe MHAEKUMW. XpOHMYeckue BUpYCHble MHdpekumn. MeaneHHble MHAEKLUW, Bbi3blBaeMble BUpyCaMmit
1 BUPYCONOOOOHLIMM areHTamu.

30. MpunbkoBble 3aboneBaHns HYeNoBeKa, X PACNPOCTPAHEHHOCTb. JTIoKanbHbIE N CUCTEMHbIE MUKO3bI.

6.4 Metoaouyeckue marepuansl, onpegensoLwime npouenypbl oLeHMBaHUA 3HaHUNA, YMEeHUIN, HaBbIKOB U (UNK)
onbiTa fesATeNIbHOCTU, XapaKkTepu3yroLLLMX 3Tanbl oopMMpPOBaHUA KOMMNETEeHLUI

B K®Y pelictByeT 6annbHo-peiTUHroBas cucteMa oLeHKN 3HaHuii obydatowmxcst. CyMMapHo no aucumninHe (Moaynio)
MOXHO Nony4ntb Makcumym 100 6annoB 3a CEMeCTp, U3 HUX Tekylas paboTta oueHunsaetcs B 50 6annos, ntorosas
goopma KoHTpons - B 50 6annos.

[ng 3ayéra:

56 6annos 1 bonee - "3a4TeHO".

55 6annos 1 MeHee - "He 3a4TeHo".

Ins ak3ameHa:

86 H6annos v 6onee - "OTANYHO".

71-85 6anno. - "xopolo".

56-70 6annos - "yooBNETBOPUTENBHO".

55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBHO".

dopma Mpouenypa oueHUBaHUSI 3HAHUN, YMEHUN, HaBbIKOB U (W) onbiTa Ortan | Konnyectso
KOHTpoOnsi OesiTeNibHOCTU, XapaKTepu3yoLLLMX aTanbl hOpMUPOBaHUSA KOMMETEHLUN 6annos
CemecTp 4
TeKkyLLUA KOHTPONb

KETPOHHBH
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dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepu3yoLLLMX aTtanbl opMUpPOBaHNA KOMMNETeHL U 6annos
KoHTponbHas  [KoHTponbHas pabota NpoBOAWTCS B Yackl ayaMTopHoi paboTbl. Obyvatowmecs
paboTa nonyyaroT 3afaHns Onsi NPOBEpPKU YCBOEHUS NpoiiaeHHoro Mmatepuana. PaboTa 1 10
BbINOMHAETCA B MMCbMEHHOM BuAe 1 coaérca npenogasarento. OueHnsaloTcs
BnafLeHne maTepranom no Teme paboTbl, aHANUTUYECKME CNOCOBHOCTK, BNageHne| 3 10

MeTonamun, yMeHnsa U HaBblKW, HGOﬁXO,EI,I/IMbIe 05 BbINONHEHNS 3a4aHUN.

Konnokenym  [Ha 3aHsiTum oby4arolwmecs BbICTYNatoT C OTBETAMM, OTBEYAIOT HA BOMPOCHI
npenogaeartens, 06cyX4atT BOMNPOCh! MO M3y4eHHOMy Matepuany. OueHvBatotesa | 2 15
YPOBEHb MOArOTOBKM MO TEME, CNOCOBHOCTb CUCTEMHO U NIOFMYHO M3naratb
MaTtepwvan, aHanmanpoeaTtb, POPMyNMpPoBaTb COOCTBEHHYIO MO3MLIMIO, OTBEYATb
Ha [OMOMHUTENbHbBIE BOMPOCHI.

YCTHbIA onpoc |YCTHbIM ONpOC NPOBOAMTCS Ha NPaKTUYeCKmX 3aHsATusx. Obyyatowmecs
BbICTYNaloT C Aoknafamul, COOBWEHNAMN, AOMONHEHNSIMU, YHACTBYIOT B 4 15
AMCKyccun, 0TBEYatoT Ha Bonpockl npenogasatens. OueHnsBaeTcs ypoBeHb
LlOMallHel NoAroTOBKM MO TeMe, CNOCOBHOCTb CUCTEMHO M NOMMYHO U3naratb
MmaTtepuvan, aHanM3nposaTtb, POPMyNupPoBaTb COBCTBEHHYIO MNO3MLMIO, OTBEYATb
Ha OOMONHUTENbHbIE BOMPOCHI.

3auer 3a4éT HaueneH Ha KOMMIEKCHYHO NPOBEPKY OCBOEHUS ONCLMUMIINHGI. 50
Ob6yuatowmitica nony4aeT Bonpoc (Bonpockl) nnmbo 3anaHue (3afaHuns) n Bpems Ha
noaroToBky. 3a4€T NPOBOAUTCS B YCTHOM, MMCbMEHHOM NN KOMMNbIOTEPHOA
gopme. OueHrBaeTCs BNafeHMe MateprasnoMm, ero CUCTEMHOE OCBOEHME,
CNOCOBHOCTb MPUMEHSITb HYXXHble 3HaHMSI, HAaBbIKU 1 YMEHWS Mpu aHanuae
NPOBNEMHBIX CUTYaLUIA 1 PELLEHUN NPAKTUYECKNX 3a0aHWiA.

CemecTp 5
TekyLLUA KOHTPONb
Otyer O6yyalowwnincst MUWET OTHET, B KOTOPOM OTPAXAaET BbINONHEHWE UM, B

COOTBETCTBUM C NONMYyYEHHbIM 3aAaHNEM, ONPeaenéHHbIX BUOOB paboT, 1 30
HaLEeNneHHbIX Ha POPMMPOBaHME NPOPECCUOHANBHBLIX YMEHWUIA 1 HABBIKOB.
OueHMBalOTCA LOCTUrHYTbIE PE3yNbTaThl, MPOSIBNEHHbIE 3HAHUS, YMEHUS 1
HaBbIKM, & TaKX€e COOTBETCTBME OTYETA NPELbSABNSAEMbIM TPEOOBAHNSIM.

YCTHbIN onpoc |YCTHbIV ONpoc NPOBOAMTCS Ha NpakTuieckmx 3aHsTuax. Obyyatowmecs
BbICTYMaloT C Aoknagamui, COOBWEHNSAMN, AOTONHEHNSIMU, YHacTBYIOT B 2 10
IMCKYyCCWK, OTBEYAloT Ha Bonpockl npenogaeatensi. OLeHNBaeTCs YpOBEHb
JoMallHel NoAroTOBKM Mo TemMe, CroCOBHOCTb CUCTEMHO M IOTMYHO U3naratb
MmaTtepuvan, aHanM3npoeaTtb, OPMyNMpPoBaTb COOCTBEHHYIO MO3MLIMIO, OTBEYATb
Ha [OMOMHUTENbHbIE BOMPOCHI.

KoHTponbHas |KoHTponbHas pabota npoBOANTCS B Yackl ayantopHoi pabotbl. Obyyatowmecs
paboTa nonyyaroT 3afaHns Onsi NpoOBEpPKU YCBOEHUS MpoiaeHHoro Matepuana. PaboTa 3 10
BbINOSIHAETCS B MUCbMEHHOM BUAe n coaétcs npenogasartento. OueHnBalTcs
BrafeHne matepuanom no teme paboTbl, aHANUTUYECKME CMOCOBHOCTY, BNaaeHne
MEeToaMu, yMEeHMsl U HaBblKW, HeOOX0AUMbIE AN BbINOMHEHWS 3a0aHWiA.

dk3ameH 9Kk3aMeH HaueneH Ha KOMMNEKCHYH0 NPOBEpPKY OCBOEHMS AUCUMMNIVHBI. DK3aMeH 50
MPOBOAUTCS B YCTHOM UM NMUCbMEHHON doopMe no BuneTtam, B KOTOPbIX
coaepxarcsi Bonpochl (3anaHns) no Bcem Temam kypca. Obyvyatowemycs naércs
BpeMsi Ha noarotosky. OLeHVBaeTcs BNafeHue Matepunanom, ero CUCTeMHoe
0CBOEHUE, CMOCOBHOCTb NMPUMEHSITb HYXXHbIE 3HAHWSI, HABLIKW 1 YMEHUS Npu
aHanuae NpobneMHbIX CUTyaunii U peleH NPakTUYecKnx 3aaaHuni.

7. NepeyeHb OCHOBHOW U [ONONHUTENBLHOM Y4eOHOW NUTepaTypbl, HEO6XOAUMOW ANt OCBOEHUS AUCLUMINHDI
(momyns)

7.1 OcHoBHas nuTeparypa:

1. ManHanosa P.T., Mukpobuonorusi u ummyHonorus. MNpakTrukym [OnekTpoHHbIin pecypc] : yueb. nocobue / P. T.
ManHanosa - M. : T'OOTAP-Megua, 2013. - 544 c. - ISBN 978-5-9704-2750-7 - Pexum goctyna:
http://www.studmedlib.ru/book/ISBN9785970427507 .html

2. 3eepes B.B., MenunumHckas Mukpobronorus, BUpyconorus n ummyHonorus. Tom 1. [OnekTpoHHbIii pecypc] / Mog peg.
B.B. 3sepesa, M.H. BoityeHko - M. : TOOTAP-Meawa, 2014. - 448 c. - ISBN 978-5-9704-2914-3 - Pexum goctyna:
http://www.studmedlib.ru/book/ISBN9785970429143.html

3. 3Bepesa B.B., MennuuHckas MMkpobronorus, BUpyconorns n uMMmyHonorus. B 2 1. Tom 2. [9nekTpoHHbIA pecypc] :
yuyebHuk / Mopn pen. B.B. 3sepesa, M.H. boliyeHko - M. : TOOTAP-Meaua, 2014. - 480 c. - ISBN 978-5-9704-2915-0 -
Pexum poctyna: http://www.studmedlib.ru/book/ISBN9785970429150.html
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7.2. [lononHuTenbHas nuTepartypa:

1. Kyparosa H.I"., Mukpobuonorusi. Yactb 1. MNpokapuoTtndeckas knetka [9nekTpoHHbI pecypc] : yyebHoe nocobue /
H.I". KypaHoBa, I.A. Kynatagae. - M. : [pomeTeit, 2013. - 108 c. - ISBN 978-5-7042-2459-4 - Pexum pocTtyna:
http://www.studmedlib.ru/book/ISBN9785704224594 .html

2. KypaHosa H.I"., Mukpobuonorus. Yacte 2. MeTtabonuam npokapuoT [OnekTpoHHbI pecypc] / KypaHoea H.I". - M. :
MpomeTeir, 2017. - 100 c. - ISBN 978-5-906879-11-0 - Pexwum goctyna:
http://www.studmedlib.ru/book/ISBN9785906879110.html

8. NepeyeHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", HeoOX0,AUMbIX ONSA
OCBOEHUS OUCLUMNUHBI (MOOYNS)

Cell structure and function in Bacteria and Archeae -
http://samples.jopub.com/9780763762582/62582_CHO04_097_130.pdf

BO3/MHdpekumoHHble HonesHn - www.who.int/topics/infections_diseases/ru
Mukpoburonorus - http://www.microbiologu.ru/

Mwukpobbl 1 Yenosek - www.mikrobiki.ru/mikroorganizmy/mikroorganizmy-v-zhizni-cheloveka
CTtpoeHune kneTkn npokapmoT - http://medbiol.ru/medbiol/microbiol/000f9cdf.htm

9. MeTtoguyeckue ykasaHus ons 06y4aloLLLMXCsl MO OCBOEHUIO AUCLUMAUHBI (MOAYNS)
Bup pabot MeTtoaunueckue pekomeHpauum

nekuummn B xone 4teHus nekuuni npenonaeare/ib paccka3biBaeT 06 OCHOBHbIX MOHATUSIX 1 TepMUNHONOIrM4eCcKnx
0CcO0BEeHHOCTSIX martepumana Kypca, a Takxe CBA3aHHbIX C HUM TeOpPETUYHECKNX N NPAKTUHECKUX
np06neM, naet pekoMeHgauunm no nposeneHuo CaMOCTOATENbHOM pa60TbI n caMononroToBke.
J1eKUMOHHbIA KYPC NO3BOMMUT CTyOeHTaM NOoNy4nuTb OCHOBHYIO MHGpoOpMaLUIo No OaHHOW oucumnanHe

nabopatopHble| JlabopaTopHble paboThbl BLINONHAOTCS COrNacHo rpadouky y4ebHOro npouecca no gucumnivie. Mpu

paboTbl BbINOMHEHNM NabopaTopHbIx paboT cobnogaeTcs NPVHLUM MHAVBUAYANBbHOMO BbIMOAHEHNS paboT. K
nabopatopHbIM paboTam obyyalolnincs AoNycKaeTcs TONbKO NMOCNE MHCTPYKTaXa no TEXHUKE
6e3onacHocTu. B xome BbiNonHeHNs nabopatopHol paboTel 06y4atoWmncs BbIMONHSAET Ha3HAYEHHYH0
npenofaeatenem nNpakTMYeckyto 3a4aqy Y OPOPMIISIET XOL BbINONHEHUS U Pe3ynbTathl
aKcrnepuMeHTanbHoM paboTbl B paboueli TeTpaau.

camocTos- | B xone camocTosTensHoii paboTel 0byyatowmecs NpoBoasT npopaboTky TEOPETUHECKMX MaTepuanos

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

pabota 3TOT XXe AeHb NPOCMaTpuMBaTh ¥ aHANM3MPOBATh TEKCT NEKLMIA 11 3anncK C NPaKTUYECKUX 3aHSTUR.
HekoTopble TeMbl, a TakXXe HesiCHble BONpPOCh! TPeBytoT AONONHUTENbHOTO CaMOCTOSTENbHOIO
TBOPYECKOro rnowvcka. B HEKOTOpbIX Cyyasx HesicHble BOMPOChl cneayeT GoMKCUPOBaTh, YTOObI
Mony4nTb KOHCYNbTauuio y npenogasatens. MNpu NoaroToBke K cneaytowein nekumnm noBTopsiTb
npeabloyLyio C Y4EeTOM 3HaHWUIA 1 HABbLIKOB, MONYYEHHbIX B XO4€ NPaKTU4YecKMx 3aHatuin. Cneayet
PEerynsipHo NOBTOPSITb OCHOBHbIE MOHATUS M TEPMUHbBI MO 3a4aHHON TeMe ANs 3dAEKTUBHOM
MOLrOTOBKM K 3a4eTy.

KOHTponbHas | Mpy NoAroToBKe K KOHTPONbHON paboTe HEOBX0LMMO UCMONb30BaTh NEKLMOHHbIN MaTepuan,
pabota PEKOMEHOOBAHHYIO NMTEPATYPyY, MaTepuanbl NPakTUYECKMX 3aHATWA U OPUEHTMPOBATLCS HAa CMIMCOK

KOHTPONbHbIX BONpPocoB. KoHTponbHas pabota npoBoaUTCS B Hachl ayauTopHON paboTol.

O6yuatowwpmecs nonyyaroT 3a4aHus A5 IPOBEPKU YCBOEHUS MPOMAEHHOr0 MaTepmana.

KONNokBuyM | Bo BpeMsi KonnoksuyMa obydatoliemMycs npeanaraeTcs NnpeacTaBuTb pasBepHyThii OTBET B paMKax
TeM, pasobpaHHbIX Ha Npedblaylmx 3aHATUAX. 1 ycnewHoro npoxoxXaeHust KonnokBmyMoB
pPeKoMeHOyeTCs perynsipHo NoBTOPSTb Matepuan Nekunin 1 NpakTUYeckmx 3aHATUR, n3ydaTb
PEKOMEHO0BaHHYIO OCHOBHYO 1 OOMOMHUTENbHYIO NUTepaTtypy.

YCTHBbIA onpoc | Bo Bpems ycTHoro Bonpoca obyyatolemycs npeanaraeTcsl npeacTaBnTb ONpeneneHnst OCHOBHbIX
TEPMWHOB ¥ MOHATUIA, pa30bpaHHbIX HA NPenblayWyX 3aHATUSX. [Ins yCnewHoro npoxoxXaeHns
YCTHBIX OMPOCOB PEKOMEHLYETCS PErYNSPHO NOBTOPSATH MaTepran NekLumuii U NPakTUYECKNX 3aHATUI,
M3y4aTb PEKOMEHOBAHHYIO OCHOBHYHIO W AOMONHWUTENbHYIO TMTEPATYPY.
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Bup pabot MeTtoaunyeckue pekomeHaauum

3ayet 3aveT npeacraensieT coboli NPoBepKy NofyYeHHbIX B XO4e Kypca 3HaHwi. Moarotoeka obyyatowerocs
K 3a4eTy BK/IOYaeT CaMoCToATeNbHYO paboTy B TeHEHNE CEMEeCTPa WU HEMOCPEACTBEHHYIO MOArOTOBKY
B OHU NpenlwecTBytowme ak3ameHy. Moarotoeky LenecoobpasHo HavaTb ¢ NiaaHMpoBaHns 1 nonbopa
nuTepartypbl. MNpexae Bcero cneayeT BHAMATENbHO M3Yy4nUTb NporpamMMy AUCUMNANHLI U
NpeLCcTaBNeHHbIE B Hel NpuMepHbie Bonpochkl. ChneayeT BolAeNnTs Hanbonee HeMoHATbIE U HAMMEHee
3HaKOoMbIe NMYHKTbI U yAennTb UM ocoboe BHMaHue. MNpu NoAroToBke K 3a4eTy HeobxoanMo
OCyLLeCTBUTbL NMOBTOPEHMNE BCEro Matepuana rno kypcy. Ha a1y paboty Heo6xoaMMo BblAENNTb
Hanbonbluyo YacTb BpemeHun. Cneayrolwen ctaguen SBnsieTcs CaMOKOHTPOSb 3HAHUS N3YYEHHOTOo
MaTtepuana, KOTopbli 3aK/o4aeTcsl B YCTHOM OCBELEHUM pasHbiX YacTelr MaTeprana nporpammbl.
Lns ycBoeHusi nHpopMaLmm noMmMo BepbanbHOro MexaHnama LenecoobpasHo 3anericTBOBaThb U
MOTOPHbIE PEcypchl NamMsiTu, Koraa obyyatrowmnecst B MMCbMEHHOM BMAE MO NaMSTX MblTAOTCS
BOCMPOW3BECTU OCHOBHbIE KOHLIENUMW Kypca B rpadouydeckom Bune. Obyvyatowmincst nonxeH
IIEMOHCTPUPOBATb NOHUMAaHUE B3aMMOCBSA3M OCHOBHbIX MOHATWIA OUCLUMUMVHBI, NPOAEMOHCTPMPOBATb
CnocobHOCTY K aHanuay npwv UCMob30BaHUM y4ebHbIX MaTepuanos.

oTyeT O6yyalowmincs NUWeT OTYET, B KOTOPOM OTPAXAET BbINONHEHWE UM, B COOTBETCTBUW C NONYYEHHBLIM
3a4aHveM, onpenenéHHbix BUAoB paboT, HaLENEeHHbIX Ha (DOPMUPOBaHME NPOCECCUOHANBHbIX
yMEHUIA 1 HaBblkoB. OLEHNBAKOTCA OOCTUMHYTbE PE3Y/bTaThl, NPOSIBNEHHbIE 3HAHWS, YMEHUS 1
HaBbIKM, & TAKXEe COOTBETCTBME OTYETA NPELbABNSAEMbIM TPEOOBAHNSM.

9K3aMeH Ok3ameH npoxognT B Tpa,D,I/ILI,I/IOHHOI7I hopme, KaxObliA 9K3aMeHaLNOHHbIA buneTt cooepXxut oea
BOMpoca no gucumnnmHe U3 cnmcka sk3aMeHauMOoHHbIX BOMPOCOB. OK3aMeH SIBNSIeTCS HEOTbEMIIEMOW
4acTbio yqe6Horo npouecca 1 Nnpn3eaH OUEHUTb, 3aKpennTb 1N ynopsano4inTb 3HaHUA CTyOEHTa,
nony4YeHHble Ha 3aHATUAX U CaAMOCTOATE IbHO. I'Ip|/| NnoAroToBkKe K 3Kk3aMeHy HeobxoaMMO onnpartbCH,
npexne Bcero, Ha nekunny, a Takxke Ha NCTOYHUKK, KOTOpble pa36|/|pan|/|0b Ha NPakTU4eCKnx
3aHATUAX B TeHeHne cemecTpa. MoaroToeka K 9K3aMeHYy BK/lo4aeT B cebs: - npopa60TKy OCHOBHBbIX
BOMPOCOB Kypca; - YHTeHne OCHOBHOW W OOMONHUTENBHOMN nmtepartypbl N0 TeMaM Kypca,; - I'IO,EI,60p
npuMepoB N3 NPaKTUKN, NIJTIOCTPUPYIOLWNX TeopeTVIl-IeCKI/IIZ maTtepuan Kypca; cmncremMatn3auuio mn
KOHKpPeTn3auuno OCHOBHbIX MOHATUIA ONCUMMNNNHBI; - COCTaBIEHNE NnpuUMEepPHOro niaaHa oTeeTa Ha
39K3aMeHalOHHble BOMNPOChHI.

10. MepeuyeHb MHGOPMALLMOHHBIX TEXHOJOIMIM, UCMOJb3YeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniauHe (Mooyno), BKJaouYas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHDIX
CcnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

OcBoeHue gucumnnuHbl "Mukpobuonorus, Bupyconorns” npegnonaraeT UCNonb30BaHUE CNELYIOWEro NPOrPamMMHOro
obecneyeHuns 1 MHPOPMALIMOHHO-CNPABOYHBIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows Professional 7 Russian

MakeT odoucHoro nporpammHoro obecnedveHusi Microsoft Office 2010 Professional Plus Russian
Bpaysep Google Chrome

Adobe Reader XI

YyebHo-MeToan4eckas nutepatypa oas JaHHOW AUCUMMINHBI UIMEETCS B HANMYMK B 3NIEKTPOHHO-6MBNMOTEYHON cucTeme
"KoHCynbTaHT cTydeHTa", DOCTYN K KOTOPOM npenocTasneH obyyatowmnmest. MHoronpodunbHbIn obpasoBaTenbHblii
pecypc "KoHCynbTaHT cTyoeHTa" SBNSeTCs 3aNEeKTPOHHOM 6ubnmoTtedHol cuctemoli (9bC), npegocTaBnsioweit gocTyn
yepes ceTb VIHTepHeT k y4ebHo nntepatype 1 OOMNONHUTENbHBIM MaTtepuanam, NpuobpeTeHHbIM Ha OCHOBaHUM NMPAMbIX
[OroBOPOB ¢ npasoobnagatensiMu. MonHOCTbIO COOTBETCTBYET TPeHOoBaHMSIM (oeepanbHbIX FoCyAapCTBEHHbIX
obpasoBaTenbHbIX CTaHOAPTOB BbiCWEro 06pa3oBaHns K KOMMNEKTOBaHNIO BUONNOTEK, B TOM YUCE SNEKTPOHHBIX, B
4yacTn OOPMMPOBAHNSA (DOHLOB OCHOBHOW M LOMONHUTENBbHOW NNTEpPATYpbI.

11. OnucaHue MatepuanbHO-TeXHMYecKon 6a3bl, He06X0AMMOW AN OCyLUeCcTBNeHusi o6pa3oBaTefibHOro
npouecca no aucuunnuHe (Moayno)

OcBoeHue gucumnnuHbl "Mukpobuonorus, Bupyconorvsa” npeanonaraet NCNonb30BaHNE CNeNyOWEro
MaTepranbHO-TEXHUYECKOro 06ecneyeHus:

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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MynbTMeouiitHas ayautopusi, BMECTUMOCTbIO Bonee 60 Yenosek. MynbTMeauiiHas ayantopus COCTOUT 13
WHTErPUPOBaHHbIX MHXEHEPHbIX CUCTEM C €OMHOW CUCTEMOW YNPaBAEHUs, OCHALLEHHas COBPEMEHHbLIMU CPELACTBAMM
BOCMPOW3BEAEHNS 1 BU3yanm3auum noboi Buaeo u ayano nHpopMaLmm, NonyyeHnst U nepenadm anekTpoHHbIX
[OKyMEHTOB. TrvnoBas KoMnaekTaums MynbTUMENAHON ayaAUTOPMU COCTOUT M3: MybTUMEOUAHOMO NPOEKTopa,
ABTOMATU3MPOBAHHOMO NMPOEKLMOHHOMO 9KpaHa, aKyCTUYECKOW CUCTEMbI, @ TakXe MHTEPaKTUBHOM TPUOYHbI
npenonasaTens, BKAoYaWen Ta4-CKpH MOHUTOP C AMaroHanbio He MeHee 22 Ai0MOB, NEePCOHaNbHbIN KOMMbIOTEP (C
TEXHMYECKMMU XapakTepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb), koHdepeHL-MNKpOdOoH,
6ecnpoBOAHON MUKPOGIOH, Bnok ynpasneHns obopynoBaHneM, nHTepdoeiicol noakntoveHus: USB,audio, HDMI.
NHTepakTmBHas TpmbyHa npenonasaTens sSBNSAeTCS KNOYEBLIM 3NIEMEHTOM yNpaBneHNs, 06 beANHSIOWMUM BCE YCTPOMCTBA
B €LIMHYIO CUCTEMY, U CNY>XUT NONHOLEHHbIM paboynM MecToM npenonasatens. Mpenonaeatens UMeeT BO3MOXHOCTb
NIErko ynpaensiTb BCEW CUCTEMOW, HE OTX0AS OT TPUOYHbI, 4TO MO3BONSET NPOBOAUTL NEKLIMU, NPAKTUYECKNE 3aHSATNS,
npe3eHTauum, BebrHapbl, KOHPEPEHLMN 1 Apyrve BUAbl ayAUTOPHO Harpyskim obydatolmxcs B yAo6HOR 1 [OCTYMHOM
LNsl HUX (OOPME C MPUMEHEHUEM COBPEMEHHbIX MHTEPAKTUBHBIX CPEACTB 00Y4YEHMs, B TOM YAC/E C UCNONb30BAHNEM B
npoLiecce 0byyeHns BCEX KOPMOPaTMBHbIX pecypcoB. MynbTuMeonitHas ayiMTopus TakXe OCHaLLeHa WMPOKOMONOCHbIM
JLOCTYMNOM B CETb UHTEPHET. KOoMNbloTepHOE 060pyi0BAHMEM UMEET COOTBETCTBYIOWEE NULIEH3MOHHOE NPOrPaMMHOE
obecneyeHue.

CneuvannsmposaHHas nabopatopusi ocHaleHa obopynoBaHneM, Heo6XxoaNMbIM N5 NPoBeAeHNs nabopatopHbix pabor,
npakTn4eckmnx 3aHSATUA U CaMOCTOATENbHOWN pa607b| no otAenbHbIM guCUMNINHaM, a TakXxke NpakTuk n
Hay4YHO-MCCenoBaTenbekoi paboTol obyvatowwumxcs. Jlabopatopust paccyntaHa Ha 0AHOBPEMEHHYO paboTy
06yyatowwmxcs akafeMnyeckor rpynnbl AiMbo noarpynnbl. 3aHATAS NPOBOLAATCS MOA4 PYKOBOLCTBOM COTPYAHMKA
YHVUBEpCUTETa, KOHTPONMPYIOLLErO BbIMOSHEHME BMAOB y4ebHoi paboTbl 1 cobntogeHne npasun TexHUKK 6esonacHocTy.
KauecTBEHHbIN 1 KONNMYECTBEHHDBIN COCTaB 0O0PYAOBAHUS 1 PACXOAHBIX MaTEPManoB ONpenensieTcs crneumdmrkon
06pasoBaTenbHbIX NPOrpaMM.

12. Cpe.n,cma ajantauumv npenogasaHus ouCcUNNIUHbI K ﬂOTpeﬁHOCTﬂM 06yl-|a|ou.|,ux09| UHBaNUAOoOB U nNuuy C
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPOBbSA

Mpw HeobxoomMMocTK B 06pa3oBaTe/ibHOM NMPOLECCE NMPUMEHSIOTCS creaytowme MeToabl 1 TeXHonorum, obneryarowme
BOCMpUsSATHE NHpopMaLMK 0By4YaoWwmMMNCs MHBAIMAAMY U INLAMW C OFPaHN4YEHHBbIMU BO3MOXHOCTSIMU 300PO0BbS:

- cOo3aaHne TEKCTOBOW BepCumn ntoboro HETEKCTOBOrO KOHTEHTA [/l ero BO3MOXHOIo npeo6pasoBava B
anbTepHaTnBHbIE POPMBI, y,D,OGHbIe ONS pas3nnyHbIX Nob30BaTeNnen;

- CO3[aH1e KOHTEHTA, KOTOPbI MOXHO NPeLCTaBUTb B Pa3NnYHbIX BuLax 6€3 noTepn AaHHbIX UNu CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwTabupoBaHus TekcTa U n3obpaxeHuii 6e3 noTepm kayecTea, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNEHUSI KOHTEHTOM C KNaBmaTypbl;

- co3aaHne BO3MOXHOCTEN ans 06yqa+ouw|xc9| BOCMPUHUMATb OLHY U TY Xe MHpopMaumio U3 pasHbiX MICTOYHUKOB -
Hanpumep, Tak, y106bI NULA C HapyweHnaMmu cnyxa nony4anm MHOPMaLnio BU3yanbHO, C HAPYLLEHNAMU 3PEHUS -
ayananbHOo;

- NPVMEHEeHNe NPOrpaMMHbIX CPEACTB, 06ecneyMBatoLmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OVCLUUMNIMHON, 3a CHET aNlbTepPHATUBHbIX CNOCOOO0B, B TOM YMC/e BUPTYyasibHbIX nabopaTopuii U CUMYNSLIMOHHBIX
TEXHONOIA;

- NPVYMEHeHre AUCTaHUMOHHbIX 0B6pas3oBaTenbHbIX TEXHONOIWI Ans nepenadn MHOPMaLUK, OpraHn3auun pasnnyHbIx
POPM UHTEPAKTUBHOW KOHTaKTHOW paboThl obydatollerocs ¢ npenoaasatenem, B TOM Ynicne Be6GUHapOoB, KOTOpble MOryT
ObITb UCMONb30BaHbl ANS NPOBEAEHUS BUPTYaNbHbIX NEKLIMA C BO3MOXHOCTbIO B3aUMOIEACTBUS BCEX Y4ACTHNKOB
IMCTaHUMOHHOro 06y4yeHms, NpoBeieHNs CEMUHAPOB, BbICTYMNNEHNS C AOKNaaamn 1 3aWuTbl BbIMONHEHHbIX paboT,
NpoBeIeHNs TPEHVUHIOB, OpraHM3aLmmn KONNeKTUBHOW paboThbl;

- NPVMEHEeHNe ONCTAaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMIA Osi OpraHM3aummn GOOPM TEKYILEro 1 NMPOMEXYTOYHOMO
KOHTPONS;

- YBENNYEHMe NPOOONXUTENbHOCTY caaym oby4atolyMMcs UHBANUOOM UK NINLOM C OrPaHNYeHHbIMU BOSMOXHOCTSMU
3[10p0Bbs DOPM NPOMEXYTOYHOR aTTECTALIMMN MO OTHOLWEHWIO K YCTaHOBNEHHOW NPOAONXUTENBHOCTU UX CAAYN:

- NPOOMXWTENbHOCTU caa4m 3a4éta Unm sK3aMeHa, MPOBOAUMOro B MMCbMEHHON chopMme, - He Bonee 4eM Ha 90 MUHYT;
- NPOAONXNTENbHOCTM NOAroTOBKM 06yyatollerocs K oTBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee 4eM Ha 20 MUHYT;

- NMPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatoLerocs npu 3awmnTte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnamm dFOC BO n yyebHbiM nnaHom no crneumanbHoctu: 31.05.01
"IleyebHoe neno" 1 cneunanmaaumm He NPeayCcMOTPEHO .
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