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Mporpamma omcumnnmHel "Mukpobuonorus, Bupyconoruns”; 30.05.03 MeanumHckas KnbepHeTuka; AOUEHT, K.H. (oueHT) 3eneHnxuH MN.B. ,
BEOyLWWIA HAy4HbI COTPYOHMK, O.H. (Mpodeccop) NnbmnHekas 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 omcumnnmHel "Mukpobuonorus, Bupyconoruns”; 30.05.03 MeanumHckas KnbepHeTuka; AOUEHT, K.H. (oueHT) 3eneHnxuH MN.B. ,
BEOyLWWIA HAy4HbI COTPYOHMK, O.H. (Mpodeccop) NnbmnHekas O.H.

Mporpammy nucuunnmHebl paspabotan(a)(n) LOLEHT, K.H. (aoueHT) 3eneHuxuH N.B. (kadenpa mukpobuonorun MOMub,
oToeneHvne oyHnameHTanbHom meamuuHbl), Pavel.Zelenikhin@kpfu.ru ; 3aBemytowmin kadbenpon, o.H. (npodeccop)
WnbumHckasa O.H. (kadenpa mukpobronormu NOMub, otoeneHve oyHLaMEHTaNbHOW MEANLUHDI),
Olga.llinskaya@kpfu.ru

1. MepeyeHb NnaHUPYEMbIX pe3ynbTaToB 06y4eHUsi MO AUCLMMIINHE (MOLY/I0), COOTHECEHHbBIX C MaHUpPyeMbIMM
pe3ynbrataMym ocBoeHUsi o6pa3oBaTesibHOW NPOorpamMMbi

BbII'IyCKHI/IK, OCBOUBLINIA OUnCcunnianyy, OonXeH obnapatb cnenyrowmMm KOMNeTeHUNAMIn:

LLncpp komMneTeHLUN PacwumndppoBka
npuobpeTtaeMoi KOMNETEHLUN
OK-1 CNOCOBHOCTbIO K aBCTPaKTHOMY MbILWEHMWIO, aHANU3y, CUHTESY
OrK-1 rOTOBHOCTbIO pelarb CTaH4apTHble 3a8a4m NpogoecCnoHaibHOM

NesTenbHOCTU C UCMONb30BAHUEM MHADOPMALIMOHHbBIX, Brbnrorpadguyeckmx
pecypcoB, MeaNKO-61ONOrMieckolr TEPMUHONOTUN,
MHZPOPMALVIOHHO-KOMMYHMKALMOHHbIX TEXHOMOT WA 1 Y4ETOM OCHOBHbIX
TpeboBaHUii MHCPOPMAaLMOHHOK 6e3onacHOCTM

OriK-3 CMOCOBHOCTBIO M FOTOBHOCTBIO aHaNN3MPOoBaTh Pe3ynbTaThl COBCTBEHHON
esTenbHOCTU AN NPeoTBPalleHNs NPOECCUOHANBHbBIX OWMBOK

OriK-4 rOTOBHOCTbIO K BEEHWNIO MeAULIMHCKON AOKYMEeHTauum

OriK-5 FOTOBHOCTbIO K MCMOMb30BAHMIO OCHOBHbIX (OU3NKO-XMMNYECKUX,

MaTeMaTUYECKMX M MHbIX ECTECTBEHHOHAYYHbIX MOHATUIA 1 METOLOB NPW
peleHnn NpodpeccnoHanbHbIX 3aaau

OriK-7 CMOCOBHOCTBIO K OLEHKE MOPXPOPYHKLIMOHANBHBIX, (OU3UONOrMYECKUX
COCTOSIHMIA U NaTONOrM4ecknx NpoLLeCCoB B OpraHn3Me YenoBeka asist
peLeHnst NpodeccroHanbHbIX 3a4ay

OriK-9 FOTOBHOCTbIO K MPUMEHEHMIO CNELANn3MpoBaHHOro 060pynoBaHuns u
MeOVLMHCKMX N3AenniA, NPenyCMOTPEHHbIX O UCNONb30BaHMS B
npodpeccuoHanbHom cgepe

MK-1 CNOCOBHOCTBIO U FOTOBHOCTbLIO K OCYLWECTBIEHWIO KOMeKCca MeponpusiTuii,
HanpaBneHHbIX Ha COXPaHeHMe 1 yKpenneHne 300P0Bbs 1 BKIKOYatOWWMX B
cebs hopMMpoBaHMe 300POBOro 06pasa XusHu, npenynpexaeHve
BO3HUKHOBEHWS 1 (UNM) pacnpocTpaHeHUs 3a60NeBaHui, UX PaHHIO
[INarHOCTVKY, BbISIBNIEHWNE NMPUYMH U YCNOBWIA UX BO3HUKHOBEHWS U
pa3BMTUSA, @ TaKXXe HanpaBleHHbIX Ha YCTPaHeHNe BPeaHOro BAUSHUS Ha
300P0BbE YenoBeka PakTopoB cpeabl ero obutaHus

MnK-14 FOTOBHOCTbIO K OPraHn3aLmu U OCYyILECTBAEHMIO NMPUKIALHbIX 1
NPakTUYECKMX NMPOEKTOB M NHbIX MEPOMPUSTIA NO U3YHEHUIO W
MOLENMPOBAHUIO PUINKO-XMMUYECKUX, BUOXUMUYECKIX, (ON3NONOTNHECKUX
MPOLLECCOB 1 SBNEHUIA, MPOUCXOASWMX B KNETKE YenoBeka

nK-17 CNOCOBHOCTBIO K OpraHu3aLuy U NPOBEAEHUIO Hay4YHbIX NCCNELOBAHUIA,
BKNtOYas BLIOOP Lienn 1 oOpMynMpPOBKY 3aaad, nnaHuposaHue, nonbop
afekBaTHbIX METOLOB, cbop, 06paboTky, aHaNU3 AaHHbIX U NyONMYHOE 1X
npencTasneHune ¢ yyetom TpeboBaHunii MHpopMaLMoHHOM 6e3onacHoOCTM

NnK-4 FOTOBHOCTbIO K OLEHKE pe3y/bTaToB NabopaTopHbIX, MHCTPYMEHTANbHBIX,
NnaToNnoro-aHaAaTOMMNYeCKMxX N NHbIX I/ICCJ'Ie,EI,OBaHVII7I B Lensax paCI'IO3HaBaHI/IF|
COCTOAHNA Nnn yCTaHOBﬂeHI/IFI cpaKTa Hanndna nnn OTCyTCTBVIFI
3abonesaHns

MK-8 FOTOBHOCTbIO K CO340aHNI0 MateMaTtnyecknx n aBpncTtn4eckmnx mMoaenemn
pU3nonorn4yecknx cucTem ang nccnenosaHus CBOWCTB 1 NOBEAEHUS
CUCTEM OpraHmna3ma, BHe4peHnd nx B aBToMaTtn3npoBaHHbIX CUCTEMaX
CnexeHus, aHannsa MexaHu3ma 0encreus neKapCTBeHHbIX CpencTB n
HeMeaNKaMeHTO3HbIX crnocobos nevyeHuns, sKCNepTHbIX CUCTEM, pelleHns
3a4a4 naeHTngKaunm napaMeTpoB No 3KCNepUMeHTanbHbIM U
KNMMHNYECKUM OaHHbIM, BbiFBNIEHUSA NHGOOPMATUBHbIX MPU3HAKOB Mpwu
yCTaHOBKE OAnarHo3a 1 nporH03npoBaHnin Te4eHns 3abonesaHuii
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Mporpamma omcumnnmHel "Mukpobuonorus, Bupyconoruns”; 30.05.03 MeanumHckas KnbepHeTuka; AOUEHT, K.H. (oueHT) 3eneHnxuH MN.B. ,
BEOyLWWIA HAy4HbI COTPYOHMK, O.H. (Mpodeccop) NnbmnHekas O.H.

LLinchbp komMneteHuUn Pacwuucpposka
npuobpeTtaemMon KOMNeTeHL N

MK-9 rOTOBHOCTbIO pa3pa6aTb|BaTb 1 BHEOpATb COBPEMEHHble NHJPOPMALIMOHHbIE
TEeXHONOornn B 34paBooxpaHeHn, NpuMeHATb MaTeMaTtn4eCckme MetTonbl 1
COBPEMEHHDbIE NpuKnagHble nporpaMmmMmHble cpencrtea ans O6pa6OTKI/I
BKCNepuMeHTanbHbIX N KNMHUKO-ONArHOCTUYECKUX OaHHbIX, MOOENNPOBAHNA
Mennko-6rnonornyecknx npoueccos

BbinycKHVK, OCBOMBIUWIA LUCLUMNHY:

JonxeH 3HaTb:

- 0coBeHHOCTM CTpoeHUs BakTepuii, apxei 1 BUPYCOB 1 COYHKLUM UX OTAENbHBIX CTPYKTYP,

- NnLLEeBble NOTPEBHOCTM MUKPOOPraHN3MOB,

- NpobneMbl TaKCOHOMUYECKOro PAaCcnoNOXEHUS MPOKApUOT U BUPYCOB,

- OCHOBHbIE HaMpaBNeHUsi B CUCTEMATVKE NPOKaproT, NPONCXOXAEHNE BUPYCOB,

- ocobeHHocTn MeTabonuama bakTepuii, apxei, BUPYCOB,

- POfib NMPOKaPVOT 1 BUPYCOB B 3KOCUCTEMAX U Brocdoepe B LieNIOM, a TakXe B HapO4HOM XO34ACTBE U MeAULMHE,
- B3aVIMOOTHOLWEHNS NPOKaproT Mexay coboii, C aykapmoTamu 1 Bupycamu,

- NpaBwna TexHuky 6e30MacHOCTM 1 MOBELEHNS NPV NPOBeAeHUN MUKpobuonornieckux pabot B nabopaTopHbIX U
MPOMBILNIEHHBIX YCNIOBUSIX.

JonxeH ymeTb:

- OPUEHTUPOBATLCA B CrieLnanbHOM Hay4HOM Y METOQNYECKON NuTepaTtype no Npodouio NOAroTOBKM 1 CMEXHbIM
BOMpocam,

- aHann3npoBaTb, OLEHNBATb U NPUMEHSATb MONYYEHHblE 3HAHUS NPU N3Y4EeHUN OPYrnX OUCUUMNIVH U B
NPOgPECCUOHANTbHOW OeATEeNbHOCTMH,

- Bectn MI/IKpOéI/IOJ'IOFI/I‘-IeCKle pa60Ty: npuroTaenmeaTb nNnTaTenbHble Cpenbl N pacTBOpbI, 6aKTepVIOHOFI/ILIeCKle n
XNMUNYeCKyro nocyay, Ctepmunn3oBatb U XpaHUTb,

- NPMMEHATb METOAbl CBETOBOW MUKPOCKOMNUMW, MOCEBA, BblAENEHNSA N UCCnenoBaHus MoOpddONorniyeckux m
C*)VI3VIOI'IOFO-6VIOXI/IMI/IHGCKVIX CBOWCTB MUKPOOPraHn3MoB, KyNbTUBUPOBAHUSA, KONNYECTBEHHOIO y4eTa,

- aHanM3npoBaTtb pe3ynbTathbl MI/IKpO6I/IOJ'IOFI/I‘-IeCKVIX nccnenoBaHuin.

JlonxeH BnaneTb:

- HaBblkaMu I'IpaKTI/ll-IeCKOIZ paGOTbI B MI/IKpOGI/IOJ'IOFI/I‘-IGCKOVI naéopaTopMM, BblOoeneHna n KynbtnesnpoBaHmMA
MUKPOOPraHnM3moB, nx MI/IKpO6I/IOJ'IOFI/I‘-IeCKOFO nccnenosaHus.

JonxeH OEeMOHCTpMpoBaTb CMoCOBHOCTb M FOTOBHOCTb:

- UCMONb30BaTh MOMYYEHHBIE 3HAHWS MPU N3YYEHUN OPYTUX OUCLUMNWH, @ TAKXe NPU BbINMONHEHUN NPAKTUYECKINX
nabopaTtopHbIx 3a4a4, KypCoBbIX U LUMNOMHbIX pabor,

- Mcnonb3oBaTb Nony4eHHble 3HaHNA B Hay‘JHO-MCCﬂe,D,OBaTeﬂbCKOVI pa60Te, npu pa60Te B MEOUNLIMHCKUNX
yqypexneHnsax, Hay4HblX nCCnengoBatenbCKMX LeHTpax, Ha cpapmaKonormquKmx npeanpuaTmnax.

2. MecTo aucUMNNUHBI B CTPYKTYpPEe OCHOBHOW NpodbeccuoHanbHOU 06pa3oBaTe/ibHOMN NporpaMmbl BbICLLErO
obpa3oBaHus

DaHHas yyebHas ancumnnmHa BkoyeHa B pasgen "b1.6.41 OucumnnuHbl (Mogynn)" OCHOBHOM NPOGIECCUOHANBHOM
obpaszoBartenbHoit nporpammel 30.05.03 "MeanumHckas kubepHeTuka (He NpeayCMOTPEHO)" 1 OTHoCUTCS K 6a30BOiA
(obwwenpodreccroHanbHo) YacTu.

OcBauBaetcs Ha 2, 3 kypcax B 4, 5 cemecTpax.

3. O6beM AUCUMNMJIUHDI (MO,IJ,ynSl) B 3a4eTHbIX eAuHULLaxX ¢ yKa3aHMeM KoJinyecTtBa 4acoB, BblaeJIeHHbIX Ha
KOHTaKTHyI0 paboTy obyualoLmxcs ¢ npenogasarenem (Mo BUoaMm yd4ebHbIX 3aHATUN) U Ha CaMOCTOSITENbHYIO
paboty obyuaromxcs

O6was Tpyn0eMKOCTb AUCLIMIMINHBI COCTABASIET 7 3a4eTHbIX(ble) eauHuML(bl) Ha 252 yaca(oB).

KoHTakTHas paboTta - 144 yaca(oB), B TOM yucrne nekumm - 36 4aca(oB), npaktuieckue 3aHatus - 0 yaca(os),
nabopatopHble paboTbl - 108 Yaca(oB), KOHTPOSIb CaMOCTOsITENbHOW paboThl - 0 yaca(os).

CamocTositenbHas paboTta - 99 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 9 yaca(os).
®dopma NPOMEXYTOYHOr0 KOHTPONS AUCLUMNANHBI: 3a4eT B 4 CEMECTPE; 9K3aMeH B 5 cemecTpe.
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Mporpamma omcumnnmHel "Mukpobuonorus, Bupyconoruns”; 30.05.03 MeanumHckas KnbepHeTuka; AOUEHT, K.H. (oueHT) 3eneHnxuH MN.B. ,
BEOyLWWIA HAy4HbI COTPYOHMK, O.H. (Mpodeccop) NnbmnHekas O.H.

4. CopepXxaHue aucUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONMYecTBa akageMUYecKnx 4acoB U BUOOB y4eOHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nnaH KOHTaKTHOW M CaMOCTOSITENbHON paboThl MO AUCLMNNIMHE (MOAYNIO)

Bupobl n yachbl
KOHTaKTHOW paboThbl,

Paspenbl oucuunnavHbl / X TPYyAOEMKOCTb CamocrositenbHas
N moayns Cemectp (B yacax) pa6ota
MpakTnueckue/laboparopHoble
Jlekumn 3aHATUSA paboTbl

Tema 1. Mukpoburonorus kak Hayka.
OcHoBHble NnogpasaenexHns

1 Mukpoburonorun. MukpoopraHnambl B 4 5 0 0
" |npupogne. dopma u pasmepsl
npokapnoT. MopgoTumnbl NaToreHHbIX
bakTepuii.

Tema 2. CTpyKTypHas opraHu3aumns
NPOKAPUOTHOW KNEeTKN, OYHKLMMN ee
OTHeNbHbIX OpraHens n

2. |koMnapTMeHToB. OTANYMS OT KNeTku 4 2 0 0 16
aykapwoTt. CTpyKTypHas opraHu3auus
6akTepuii - obnuraTHbIX Napas3uToB
yenoseka.

Tema 3. OpraHbl 1 TUNbl ABUXEHNS
MMKPOOPraHmn3MoB. Mnunn, Xrytuku,
3 [akcranbHble ubpunnbl. Takcucel. 4 5 0 0

" |NMoaABUXHOCTb NaTOreHHbIX 6akTepuii.
LBuxeHne cnupoxeTt, cnupunn,
BUOPUMOHOB.

Tema 4. lMponcxoxaeHne XnusHu, Mup

4 PHK, BO3HVKHOBEHUE MPOKAPUOT U 4 > 0 0 14
" laykaproT. SBONOLUS NaTOreHHbIX

MUKPOOPraHW3moB.

Tema 5. buopasHoobpasme
MUKpoopraHnamoB. CoBpeMeHHas
cucTeMaTtmka npokKapmor.

5. [PunoreHeTuveckas n Kno4esas 4 2 0 0
knaccugpukaumu. Mpaktnyeckas
cuctematmka natoreHos. CepoBapbl,
6roBapbl, harosapsbi.

Tewma 6. [MnTaHme MMKPOOPraHN3MoB.
TpaHcnopT NMTaTenbHbIX BELWECTB.
PocrT, passuTne n KynbTMBMpoBaHue
6. |npokapnoT. HekynbTusmpyemble u 4 4 0 0
nokosimnecs goopmbl
MUKPOOPraHW3MOB.
MepcucTupyrowme nHeKLUn.

Tema 7. MeTtabonuam
MUKpoopraHnamos. Crnocobbl

7. [nonyveHns sHepruun. ObixaHne un 4 4 0 0 10
bpoxeHne. MeTabonmam naToreHHbIx
b6akTepuii.

8 Tema 8. O6wwe npasuna paboTol B 4 0 0 4

" [Mmkpobuonoruyeckoi nabopartopuu.

Tema 9. Mukpockonus. lNMpenapartbl

9 XXMBbIX MUKPOOPraHW3MOB. 4 0 0 10
Tema 10. Mopdpbonorns pasnnyHbix

10. rpynn NpoKapuoT 1 3yKapwoT. 4 0 0 12
Tema 11. dukcmpoBaHHble

1. OKpalleHHble npenaparbl. 4 0 0 12
Tema 12. [NoBEPXHOCTHbIE CTPYKTYPbI

12'r|p0|<apv|0T. 4 0 0 12

13 Tema 13. BHyTpeHHMe CTpyKTYypbl 4 0 0 10 26

‘|KneTokK npo- 1 aykapuor.
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Mporpamma omcumnnmHel "Mukpobuonorus, Bupyconoruns”; 30.05.03 MeanumHckas KnbepHeTuka; AOUEHT, K.H. (oueHT) 3eneHnxuH MN.B. ,
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Paspenbl AUCLUANINHBI /
Momyns

CemecTp

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

Nlekuunmn

MpakTuyeckme
3aHATUSA

NabopatopHble
paboTbl

CamocrosiTenbHas
paborta

14.

Tema 14. BakTtepuonornyeckas
nocyga v ee ctepunnsaums.
lMutaTtenbHble cpenbl:
NPUroToBIEHNE, METOLbI UX
YNOTHEHMWS, CTEpMAN3aumns un
XpaHeHue.

15.

Tema 15. MeTtonbl nocesa u
KybTMBMPOBAHUS MUKPOOPTraHN3MOB.

16

16.

Tema 16. Mukpobuonoruyeckuii
aHann3 o6beKTOB OKpYyXatowel
cpenbl.

26

15

17.

Tema 17. CaHntapHas
MUKpobronorus. YCTpomncTeo
MUKPOBMONOrmyeckoin nabopartopun.

18.

Tema 18. MenuuunHckas
MUKpobronorus. MNatoreHHble 1
YCNOBHO-NATOrEHHblE
MUKpoopraHuambl. OCHOBHbIE rpynmbl
naToreHoB Yenoseka.

19.

Tema 19. dakTopbl NATOrEeHHOCTN U
BUPYNEHTHOCTb MUKPOOPTraHN3MOB.
["lopu30oHTanbHbIA NepeHoC reHos B
naroreHese MHQeKUni.

20.

Tema 20. IHdbekummn, OCHOBHbIE NyTH
nepenayv uHdekuuii. MatoreHHble
MUKPOOPraHM3Mmbl Kak npuymnHa
BO3HWKHOBEHWNS aNUAEMUNA.
Bo3byaonTenu u nx pacnpocTpaHeHue
B MPUPOAHbIX pe3epsyapax.
3alnTHble MeXaHM3Mbl OpraHM3ma
yenoseka.

21.

Tema 21. Bupycbl. CtpoeHue,
Knaccugukaums, XN3HEeHHbIA LUKI.
Bupycbl yenoseka. baktepuodaru un
NX POJb Kak NoTeHumanbHbIX
aHTMbakTepuanbHbIX areHToB B
Tepanuu. [MproHsbl. MproHHbIE
6onesHu.

22.

Tema 22. IHdbeKLMOoHHbIe
3aboneBaHusl, Bbl3blBAEMbIE
MUKpomumLeTamu. JlokanbHble n
CVCTEMHbIE MUKO3bI.
PacnpocTpaHeHHOCTb KOXHbIX
MUKO30B. Penkne oopMbl MKO30B 1
nx BO3ByanTenu.

12

Ntoro

36

108

99

4.2 CopepxaHue AUCLUMIUHDI

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

Mwukpobuonorusi kak Hayka. Bo3HUKHOBEHUe 1 pa3BuTe MMKPOoBMonorim, ee OCHOBHbIE NoapasaeneHus. CoBpeMeHHas
MUKpobuonorus, ee HanpaeneHus u 3agadu. CounanbHO 3HA4YMMbIE MUKPOOPTaHU3MBbl, MUKPOOPTaHN3Mbl U BUPYCHI -
BO36yauTenv 3abonesaHuii Yenoseka v XMBOTHbIX. MUKpoOOpraHuambl B MEAULMHE U HAPOOHOM XO3SICTBE.
Wcnonb3oBaHne MUKPOOPraHM3MOB Anst MONYy4eHUs BUONOrMYECKU aKTUBHBIX COeAVHEHWA, BUTAMVWHOB, aMUHOKUCHOT,
aHTMOVOTVKOB, BENKOBLIX NPENapaToB, OPraHNYeCckuX KCNoT, OePMEHTOB 1 Ap. COeANHEHWA. PaannyHelie MopdboTUnbl
bakTepuii.

PerncrtpaumnoHHblin Homep 8494143219
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Mporpamma omcumnnmHel "Mukpobuonorus, Bupyconoruns”; 30.05.03 MeanumHckas KnbepHeTuka; AOUEHT, K.H. (oueHT) 3eneHnxuH MN.B. ,
BEOyLWWIA HAy4HbI COTPYOHMK, O.H. (Mpodeccop) NnbmnHekas O.H.

MecToobutaHns 1 sKonormdeckue Huwm npokapuot. MukpobHoe coobLiecTBo U (oakTopbl, ONpPenensiowme ero
passutue. MyTn B3anmoaencTaus B MMKpobHoM coobuwecTse. MNpoayLeHTsl 1 peayLeHThl. [eicTBre XUMUYECKUX 1
PU3MYECKUNX DAKTOPOB Ha MPOKAPUOThI, MEXaHW3Mbl YCTOMYMBOCTY MAKPOOPTraHM3MOB K LECTBUIO (PU3NKO-XUMNHECKUX
(pakToOpOB. XapakTep B3aMMOOTHOLEHW B MUPE NPOKaproT. ACCOLIMATVBHbIE OTHOWEHUS: METAbMO3, MyTyanusm,
CUHTpPOOUS, caTTennam, NpoToKoonepauns, KOHCOPLUMU, KOMMeHCanaM. KOHKYPEHTHbIE OTHOWEHWS. AHTMONOTIKA 1
HaKTeproLVHbI; MexaHU3M 1x OeAcTBUS. YHMBepcanbHas cuctema "Quorum sensing", npy MEXBUAOBbLIX KOMMYHUKALINSX
y 6akTtepuit. Mepexon natoreHHbIx 6akTepuii B HEKYNbTUBUPYEMOE COCTOSIHME. PoNb MEXKNETOYHON BUOOBOA
KOMMYHMKaLMW B Xn3H1 npokapuoT. O6pasoBaHne H1ONNeHok MIKPOOPraHU3MOoB 1 3HaYeHVe 3TOoro npolecca ans
MELMLMHBI.

dopma 1 pasmMepbl IPOKAPUOT. DK30- U SHA0CKENET MUKPOBHOI KNeTkn. XapakTepHble 06 beAMHEHUS KNETOK.
"I'MraHTckme" 1 "KapnmkoBsble" opraHnambl. DakTopsbl, onpeaensiowme pasmepbl 1 opmy knetku. MNprmepsbl
MOPCDOTMMOB NATOrEHHbIX BaKTEPUiA: ANNNOKOKKU, CTPENTOKOKKM, CTAgUNOKOKKM, Mano4KOBULHbIE, N3BUTbIE (DOPMbI -
BUBPWOHBI, CNNPUAbI, CNIMPOXeThl. BakTepun 6e3 kneTouYHol cTeHkU. Mukonnasmbi.

Tema 2. CTpyKTypHas opraH1M3aums NpoKapuoTHON KNeTKU, (PyHKLUUN ee OTAENbHbIX OpraHena u
KOMMapPTMEHTOB. OTNINYMS OT KNeTKM 3yKapuoT. CTPyKTypHasi opraHu3auus 6aktepum - 06nuratHbIx napa3mToBs
yenoseka.

BHelwHWe cTpyKTypbl MpoKapuoTHoi knetku. KnetouHble cteHkn 6aktepuii. MypenH-TenxoeBblin cakkynyc
rpamnonoxunTenbHbix 6akTepuit. HapyxHas membpaHa, nepunnasmaTmyeckoe NPOCTPaHCTBO Y FpaMoTpuLaTenbHbIX
6akTepuii. Mapakpuctannmyeckuii MOBEPXHOCTHBIA S-crnoli. MpoTonnacTel, cdpeponnacTbl U L-popmbl BakTepuii.
Okpacka npokapwvoT no ["pamy: coBpemMeHHas oLeHka. BHyTpeHHue CTpyKTypbl MpoKapuoTHOW KneTku. Mokposbl
NPOKaPWMOTHOM KNETKW: Kancynbl, CAU3NCTbIE CNOW, YeX/bl; UX CTPOEHWE N XUMUYECKUiA cocTas. [1oBEpXHOCTHbIe
opraHennbl. CreunanManpoBaHHble OpraHen bl CO CMeLaHHOoW nokanusaumein: Xrytnku, oumbpun. Knaccudpmkaums un
yHKUMY hrmbpuia. Limtonnasmatuyeckne membpaHsl 6aktepuii. MembpaHHble nunuabl. Mopdponorust n MonekynsipHoe
CTpoeHue reHoMoB BakTepuii. Pasmepbl, Tononorust u Yucno xpomocoM. HK-ceasbiBatowme 6enkn. BHexpomocomHas
IOHK. Ponb KOMNOHEHTOB BakTepuarnbHbIX KNETOK B Pa3BUTUM NATONOMMYECKMX NPOLLECCOB NMPU UHADEKLUSX.
ObnuratHble BHYTPUKIETOUYHbIE NAPA3UThI YENOBEKA: XNaMULNN, PUKKETCUN.

Tema 3. OpraHbl U TUMNbI ABUXEHUS MUKPOOPraHM3MoB. Munu, Xrytukn, akcuanbHble ¢oubpunnbl. Takcuchbl.
MopBuXHOCTb NaToreHHbIX 6akTepuin. [ BMXEHUEe CNMpPOXeT, CNUPW, BUOPMOHOB.

MoABUXHOCTb U TAKCUCHI MUKPOOPraHN3MoB. AKTVBHAS U NacCvBHAS NOABUXHOCTb. [BuXxeHue 6aktepuit npy noMoLLm
XryTUKOB (NnaBaHue, POeHne, ABNXeHNE cnupoxeT). OCHOBHBIE TWMbl XIYTUKOBAHUS MOABUXHbIX 6aKTepuid. TBUTUUHT Y
natoreHHbix 6aktepuid (nunu IV trna). JBunXeHre no TUMy CKONbXeHUs (MUKCOBakTepum, MAKONNasmbl 1 ap.).
BHyTpMKneTo4Has NOABMXHOCTb, OCHOBAHHAs Ha NonnmMepuaauuy akTiHa. MoaBnXHOCTb NAaToreHHbIX 6akTepuii: TUMbI
MOABWMXHOCTU, 3HAYEHWE AJ1S Pa3BUTUS MHADEKLMOHHOIO npoLecca. MNoseneHve Haktepuii (hoTOTAKCMC, aspoTakcuc,
XeMOTaKCUC, ranbBaHOTAKCUC, MarHeToTakcue u ap.).

Tema 4. NMpoucxoxaeHue XusHu, mup PHK, BO3HUKHOBEHME NMPOKAPUOT U 3YKapuoT. OBONIOLMSA NaTOreHHbIX
MUKPOOPraHM3MoB.

DunoreHns OpraHM4ecKoro Mmpa - Tpy IMHUK 3BONIOLUK, TP OOPMbI XXN3HKU, TpU AoMeHa: Archaeae, Bacteria,
Eukarya. BaxHenwune otTanyntenbHble NPU3HaKku aykapmoT U NpoKapuoT. Hay4Hble Teoprn NPOUCXOXOEHNS XU3HU.
MpuHUMN 6MOXMMUYECKOrO eOMHCTBA, ero CneacTeusl. Teopumn naHcnepMmMmn 1 camosapoxaeHus. 'KoauepeaTtHast'
Teopus OnapuHa-XongenHa, ee gokasaTenbCcTBa, LOCTOMHCTBA U HepocTatku. Teopus 'Mupa PHK'. Xapaktepuctuka
nporeHoTa. [osiBneHme MHOroOKNeTO4HbIX 3yKapunoT. BropryHas agantauuns MUKPOOPraHnM3MoB K NapasnTnyeckomy
06pasy xun3Hu. PakynbTaTUBHbIA U 0ONMraTHBIA NapasnT3M B MPE NMPOKaPKOT.

Tema 5. BuopasHoob6pasue MUKpoopraHnamoB. CoBpeMeHHasi cuctematmka npokapuot. dunoreHeTnueckas u
KnouyeBasi knaccudomukauumun. NMpakTnyeckas cuctemaTvka natoreHoB. CepoBapbl, 6uoBapbl, harosapbl.

HanpaBsneHus B cuctematmke npokapmot. deHoTmnuyeckmin nogxon. Nepapxmyeckne takcoHbl. PunoreHeTnyeckas um
KntoyeBas knaccmdgukaumu. N'eHocnctematmka. CrukeeHc-aHanmn3 reHa 16SPHK B cuctematuke. JomeH Bacteria.
AkTyanuctuyeckue n runoretnyeckme comnymbl. [lomeH Archaeae. CxoAcCTBO M pasnuyne apxen ¢ aykapusimm u
6akTepusimu. CBoeobpasne aKkonormyeckmx HUW. XnsHb Npy TEMAEPAType Bbille TOYKM KMMEHUS BOAbl. DKCTpeManbHast
aungodounms n ranocpmnus. Knaccngumkaums natoreHHbIX MUKPOOPraHM3MOB Ha OCHOBE MX TUHKTOPUAaNbHbIX,
B6VOXUMUNYECKIMX, UMMYHONOFMYECKMX, NATOreHHbIX CBOMCTB. YyBCTBUTENBHOCTb NATOrEHHbIX 6akTepuii B 6akTeprodaram
Kak OCHOBa ons harotepanvv u appagmkaumy NatoreHoB B MOMELWeHMAX KIMHUK.

Tewma 6. NMuTaHMe MUKpoopraHN3MoB. TpaHCNOPT NUTaTeNbHbIX BellecTB. POCT, pa3Butue v KynbTMBupoBaHue
npokapuort. HekynbTuBMpyeMble U nokosLwuecs coopmbl MUKpoopraHusmos. lNMepcuctupyrowme MHdeKL .

MuweBble NOTPEBHOCTM MUKPOOPTraHU3MOB. VICTOYHMKM yrnepona, SHEPrM 1 BOCCTAHOBUTENbHbBIX 3KBUBANEHTOB A/1st
MUKPOOPraHnM3MoB. MoTpebHOCTb MUKPOOPraHM3MOB B Makpo- U MUKPO3NieMeHTax. TPaHCMOPT BELLECTB B KETKY.
AyKCOTPOMbI M MPOTOTPOMLI. YHacTe (PEPMEHTOB MUKPOOPraH3MOB B 0BecrnedeHnm nx nutaTenbHbIMU BeWeCcTBaMu.
MprHLMMBI cocTaBneHns nutatenbHbix cpefd. OCHOBHbIE TWMbI CPEL U UX NMOAPA3AENEHNE: MO COCTaBy, (PU3NHECKOMY
COCTOSIHMIO, Ha3Ha4eHuto. KynbTuempoBaHue 1 pocT. HakonutenbHble 1 4ncTtble KynbTypbl. KynbTrBUpoBaHne aspobHbIX
1 aHaspoObHbIX NpokapuoT. MNeproanyeckoe KynbTnBMpoBaHne. CUHXPOHHbIE KyNbTypbl. POCT MUKPOOPraHM3MoB B
CMeLIaHHbIX Ky/bTypax.
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Mporpamma omcumnnmHel "Mukpobuonorus, Bupyconoruns”; 30.05.03 MeanumHckas KnbepHeTuka; AOUEHT, K.H. (oueHT) 3eneHnxuH MN.B. ,
BEOyLWWIA HAy4HbI COTPYOHMK, O.H. (Mpodeccop) NnbmnHekas O.H.

CocTosiHMe nokost U knetouHast audbdpepeHumposka. CtaumoHapHble NPONMepaTUBHO NMOKOSLUMECS KNETKM.
CneuvannsmpoBaHHble nokosiwmecs gopmbl. dHaocnopsl. CTaanm cnopoobpasosaHns. 3penas aHOocnopa u ee
cTpoeHne. CTaamm 1 NycKOBOV MexaHu3M npopactaHns aHaocnop. PedopakTepHble KNeTkn Hecnopoobpasyowmx
6akTepuii. Ponb NOKOAWMXCS COCTOSAHMIA B M36eraHny natoreHHbIMYM MKPOOPraHu3Mamu ¢oakTopoB aHTaroHuama
opraHuama-xo3ssvHa. lMepcrcTrpyowme MHGEKLMM Y BbICWIMX 3yKapuoT. IHgeKLMn Ha qooHE BPEMEHHBbIX
VUMMYHOLECOULINTOB.

Tema 7. MeTta60n1M3m MMKpoopraHnamoB. Cnoco6bl nonyyeHusi aHepruun. [bixaHue u 6poxeHue. Meta6onuam
naTtoreHHbIX 6aKTepui.

MoHsATUE TePMMHOB: MeTaboNN3M (3HepreTnyeckuii MeTabonnam, KOHCTPYKTUBHBIA, reHepanbHbIi,
crneumannsmpoBaHHblii). AMgoubonnam. AHabonuam. dHepreTndecknii Metabonnam Bunobl sHeprum, LOCTyMNHbIE ANS
npokapuoT. ATD - yHnBepcanbHbI nepeHocUHnk aHeprumn. Nyt cnHtesa ATD B kneTke. Tunbl AplxaHWA
MUKPOOPraHnamMoB. A3pOOHOE LibixaHUE C MCMONb30BAHNEM BbICOKOMONEKYNSIPHbLIX OPraHNYeCKMX BELECTB B KAYECTBE
WCTOYHUKOB 3HEPrum (apixatenbHas XeMoopraHoTpodms). NeKTPOHTPaHCNOPTHLIE Lenu. KpaTkas xapaktepuctuka
NepPeHOCYMKOB 3NEKTPOHOB. DPOPMbl aCCUMUNSALIAN SHEPTM NPU AbIXaTeNbHOW OpraHoTpohun. SHeprus
TpaHCMEMOPaHHOro 9NeKTPOXMMMYECKOro NoTeHumana katuoHoB H+ n Na+. BpoxeHue. VicxonHble cybeTpatsl v
aKLenTopbl 3aNeKTPOHOB B npouecce 6poxeHusi. KoHeyHble npoaykTbl 6poxenuns. Myt cOpaxmBaHus yrneBoaos. Tunbl
BpOXeHNIA: CMMPTOBOE, MACNSIHOKUCNOE, MOJTOYHOKMCIOE TOMO- 1 reTepodhepMeHTaTMBHOE 1 Ap. XapakTepucTmka
MUKPOOPraHW3MOB, BbI3bIBAKOLMX Pa3NUYHbIE TUMbI BPoXeHWiA. [eTepoTpodiunst kKak BMoxmMuyeckas OCHOBa Pa3BUTUS
natoreHoB. ABTOTPOMbI KaK NpoayLeHTbl TOKCUHOB.

Tema 8. O6wme npaBuna paboTbl B MMKpo6uonoruuyeckon naboparopum.

O6wwe npasnna paboTbl B MUKpobronoruyeckoin nabopatopun. TexHuka 6e3onacHocTn npu paboTe ¢ OTKPLITLIM
nnameHeM, KynbTypamm MUKPOOPraHM3MOB, CO LWenoYamu, KUCnoTamm, pacTBOpUTENSIMK, CIMPTOM. TexHuka
6e3onacHocTy nNpu paboTe ¢ anekTpoobopynoBaHNEM, KOTOPOE NMPUMEHSETCS B MUKPOBMONOrMYEeCKMX NCCNenoBaHNSX.
O6opynoBaHve M1kpobuonornyeckol naboparopum 1 npasuna paboTbl C HUM.

Tema 9. Mukpockonus. Npenaparbl X1UBbIX MUKPOOPraHM3MOB.

Mukpockonusi. MpuroToBneHne NpenapaTos XNBbIX MUKPOOPraHM3MoB. MKpocKonus B CBETNIOM GOOHE: YCTPOCTBO
MUKpockona, ocBeTutens. YctaHoska ceeTa no Kennepy. TeMHomnonbHas 1 gonyopecLeHTHas MUKPOCKOMKS.
MpuroToBneHne NpenapaToB XNBbIX MUKPOOPraHM3MOB Ha NpuMepe MOLOENbHON KynbTypbl: "pasnasneHHas kanns",

"Bucsayasa kanng", "otrne4yartok".
Tema 10. Mopdbonorusi pasnnyHbIX rpynn nNpoKapuoT U 3yKapuor.

Mopdoonorms pasnmyHbix rpynn NpokapuoT 1 3ykapuoT Ha NpuMepe KOMMEPHECKUX (OUKCMPOBaHHbIX NpenapaTos:
kokkoB (Micrococcus, Sarcina, Streptococcus), nanoykosuaHblx 6aktepuii (Pseudomonas, Bacillus), BeTBSWMUXCS U
nMetoLMX TeHAEHLMIO K BeTBNeHuo (Streptomyces, Arthrobacter), HuT4YaThIx (UnaHobakTepum). MpocMoTP, MUKPOCKOMKS
1 3apucoska. NaydeHune Mukpockonmnyeckunx rpnbos. MNpocMoTp, MUKPOCKOMNUS NpenapaToB MUKPOMULIETOB
(Trichoderma, Aspergillus, Penicillium, Fusarium, Chaetonium).

Tema 11. dukcupoBaHHbIE OKpaLLEeHHble Npenaparbl.

MpuroToBneHne OUKCUPOBAHHBIX OKpalleHHbIX npenapaTtoB. Cnocobbl domkcaumm npenapaTos: TePMUYECKIA,
xummyeckmin. OCHOBHbIE U KUCTbIe KpacuTenu, Ux npumeHeHue B Mukpobuonornyeckoi npaktuke. Okpacka
MUKpoopraHmaMoB no Mpammy. MNpakTrka paboTbl C MIMMEPCUOHHOM cucTemon. OnpeneneHne TMHKTOPUanbHbIX
0COBEHHOCTE MKPOOPraHN3MOB.

Tema 12. [oBEpXHOCTHbIE CTPYKTYPbl NPOKapUOT.

MoBEPXHOCTHbIE CTPYKTYpPbI NPOKapWOT. Micnonb3oBaHre MeTona HeraTMBHOro KOHTPACTUPOBaHWS 41 onpeaeneHuns
Karcyn y MMKpoopraHusmoB. [purotoeneHve npenapartos Ans XxapakTepuctTuky kancyn. OnpeaeneHeHne kancyn y
Azotobacter no metony OmensiHckoro. Cnocobbl onpeaeneHns XMMn4eckoro coctaBa Karcyn MUKpOOpraHu3MoB,
oKpacka KOMMOHEHTOB Karcy/.

Tema 13. BHyTpeHHMe CTPYKTYpbl KNETOK NPo- U 3yKapuoT.

BHyTpeHHME CTPYKTYpPbI KNETOK NPO- 1 aykapmnoT. Okpacka BKAKOYEHMWI FUKOreHa B KNeTkax Apoxker n3 pona
Saccharomyces. Okpacka BontotuHa (nonudpocgatos) no metogy OMensHCKOro. 3HakOMCTBO C BHYTPUKNETOYHbLIMU
BK/IIOYEHNAMM NPOKApPUOT (rpaHynammn 3anacHbix BEWECTB, 9HA0CMOPaMu) C UCMOb30BaHNEM (OMKCMPOBAHHbIX
KOMMEPYECKNX NpenapaTos.

Tema 14. BaKTepVIOHOFVI‘-IECKaSI nocygna un ee ctepunn3auus. MutartenbHble cpepnbl: NnpuroTossieHne, MeToaobl UX
ynNnoTHeHusd, ctepunnansauusa n XxpaHeHue.

EaKTepmonormquKaﬂ nocyna. HasBaHue ee oTAeNbHbIX BUOOB 1 NOArOTOBKA K CTepmunm3annn. OsHakoMneHue ¢
paboToil aBTOKNaBa, CyWwnibHOro wkadga. Ctepunmnaaumnst CTeKNsiHHON Nocyabl U MeTanIn4YeCcKnX UHCTPYMEHTOB,
HeobXxoaMMbIX B MUKpobuonoruyeckoit npaktuke. MutatensHble cpeapl (MMA, KA, cpena Mayse, cpena Yaneka,
anddbepeHumnanbHo-anarHoctTudeckme cpebl n ap.). NpuHUMnbl COCTaBneHNs NUTaTenbHbIX CPen ans
KynbTUBMPOBAHNA MUKPOOPraH3MOB. |-|pVIFOTOBJ'IeHI/Ie nnTatenbHbIX cpen, MeToabl X YNNOTHEHNA, CTepunmn3aunsa n
XpaHeHwe.

Tema 15. MeTtoabl noceBa U KyNbTMBUPOBaHUA MUKPOOPraHU3MoB.

MeToapl nocesa MUKPOOPraHM3MoB. [oBEPXHOCTHbBIA NOCEB, rMyOUHHbIV NOCEB, MOCEB WTPUXOM. VcTowatowmii wrpwmx.
MNoces n onpeneneHme OMY MeToA0M NpeaenbHbIX passefeHUin Ha MOAENbHON CUCTEME C UCNONb30BaAHUEM APOXXKEN.
Cnocobbl onpeneneHns obwero KONMYeCTBa PasnnYHbIX rPymn MUKPOOPraHM3MOB Ha TBEPLbIX U XWAKMX NUTATENbHbIX
cpepnax.
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Tema 16. Mukpobuonoruyeckuin aHanM3 o6bLEKTOB OKpYyXaroLllen cpenbl.

Mukpobronornyecknii aHanna o6 bEKTOB OKpyXatowein cpeabl U NPoayKTOB NMUTaHWUS. XapakTepuctuka
MUKPOOPraHW3MOB BOAbl U MUK, AHANN3 COoePXaHUs MOMOYHOKUCTIbIX BaKTEPUii B MONOYHOKMCION NPOAYKLMN.
MpUHUKMNBI BEISBNEHMS CAHUTAPHO-MOKa3aTebHbIX MUKPOOPraHN3MOB Ha AndodoepeHumnanbHO-ANarHoCTMYeCKUX cpenax
(9Hpo, JleBnHa).

Tema 17. CaHuTapHas Mukpobuonorusi. YCTpoucTtBo MUKpobuonoruueckomn naboparopum.

MpeaMeT 1 cTopus caHUTapHON MMKpobuonoruu. 3agaqun caHnTapHoi Mukpobronorum. OCHOBHbIE METOLbI
caHuTapHoi Mukpobuonoruu. MprHUWMLl caHUTapHOR MUKpobuonorun. CaHnTapHo-noKasaTeNbHble MAKPOOPraHn3Mbl 1
cnocobbl Mx naeHTUUKauMn. Hopmbl cogepxaHns MUKPOOPraHM3MOB B Pa3fivyHbIX UCTOYHMKAX (BO4eE (BKMOYaAS
MWTbEBYIO), NPOAYKTaX NUTaHWSA, OKpyXarllen cpene). MpuHumMnbl opraHm3aumm Mrukpobronornyeckoin nabopatopun.
YucTas n rpssHas 3oHbl. [eanHdpekumns. besonacHoctb paboTel B nabopatopum. JIMKBMAALUS aBapuiiHbiX CUTYaLIWIA.

Tema 18. MepuuuHckas Mukpobuonorus. NaroreHHble U YCNOBHO-NATOreHHbIe MUKPOOpPraHM3mbl. OCHOBHbIe
rpynnbl NnaToreHoB YesioBeKa.

XKun3HeHHbIe CTpaTernm NPoKapuoT B X B3ANMOOTHOWEHUSX C XMBOTHbIMU. B3anMOOTHOWEHUS MPOKAPUOT C HENOBEKOM.
HopmanbHas Myukpodpnopa opraHuama yenoseka. KauecTBEHHbIN 1 KONMUYECTBEHHBIA COCTaB HOPManbHOW MUKPOGRNOPEI
U (haKkTopbl, Ero perynupyowme. 3Ha4eHne HopManbHON MUKPOdnopbl. MaToreHHble MUKPOOPTraHM3Mbl 1 KX
pasHoobpasve. YCnoBHO-NATOreHHbIE MUKPOOPraHn3Mbl. OCHOBHbIE XapakTepUCTVKU BO36YAMTENEN MHIEKLMOHHBIX
3aboneBaHunii: YyMbl, xonepebl, Tybepkynesa, cucounuca u gp. Npeobnagarowme K1weyHbIe MHGEKLMN YenoBeka. Ponb
KMWEYHOro MMKpobuoMa B HEVHMPEKLIMOHHBIX 3aboneBaHmsix. Ocb "KMWeYHMK - MO3r". NaToreHHble 6akTepuu, BUPYCHI,
MUKPOMMLIETHI.

Tema 19. ®akTOpbI NAaTOreHHOCTU U BUPYNIEHTHOCTb MMKPOOPraHM3MOB. TOPU30OHTasNbHbIN NepeHoC reHoB B
naroreHe3se NH(EKLUNA.

CBoiicTBa NATOreHHbIX MUKPOOPraHU3MOB: CNELUEUYHOCTb, OPraHOTPOHOCTb, MATOrEHHOCTb, BUPYIEHTHOCTD.
DakTopbl NATOrEHHOCTW 1 BUPYNEHTHOCTW NX OCOBEHHOCTU Y PA3HbIX MPYMNM NATOreHHbIX MUKPOOPTraHU3MOB. OK30- 1
9HOOTOKCWHbI HakTepuii. Buoxnmmueckas nprpona sHOO- U 9K30TOKCMHOB. JJOMEHHas CTPYKTypa 9K30TOKCMHOB 1
MEXaHWN3M UX OEACTBUS. AHTUreHHasl CTPYKTypa NaToreHHbx 6akTepuii. . FOpU30oHTanbHbI NEPEHOC FreHOB B NaToreHese
uHgpekumii. Mepenaya akTopPoB BUPYIEHTHOCTU U PE3UCTEHTHOCTU K aHTMOUOTMKaM. OCHOBbI paLMOHabHOM
aHTMbroTrKoTEPANUM. AHTUMUKPOBHBLIE CPELNCTBA 1 NMPABUIA UX MPUMEHEHNS.

Tema 20. UHpekuUn, OCHOBHbIE NMYTU Nepepadn uHpekuun. NatoreHHbIe MUKPOOPraHU3Mbl Kak NMpUYMHa
BO3HUKHOBEHUS anuaeMuin. Bo3byaurenu n ux pacnpocrpaHeHue B NPUpPOOHbIX pe3epByapax. 3alUTHble
MeXaHU3Mbl OpraHM3Ma YyenoBeka.

MoHsTME 06 MHGEKLMW, MHIDEKLIMOHHOM NPOLIECCE, MHADEKLIMOHHOM 6one3Hn. OCHOBHbIE MyTW NepeHoca
VHOPEKLUMOHHbBIX areHToB, Ux xapaktepuctuka. MNytu nepenayv nHcpbekuuii. dnupeMun, naHaemMun, Cnopaanyeckme
WHPEKUMOHHbIE 3aboneBaHust. MNprpoaHble pesepByapbl BO36yanTenein onacHbIX MHGEKLMIA: NOYBa, BOAA, XMBbIE
OpraHu3Mbl. SHLEMUYHbIE MHGEKLMW. OCHOBHBIE NPOTMBOSNUAEMUYECKME MEPONPUSATHS.

Tema 21. Bupycsbl. CtpoeHune, knaccudpmkaums, XM3HeHHbIn uukn. Bupychbl yenoseka. bakrepuodbaru n nx ponb
KaK NoTeHuManbHbIX aHTUb6aKTepuanbHbIX areHToB B Tepanuun. MpuoHbl. NMprUoHHbIE 6one3HNn.

MecTo BMpyconorny B psgy €CTECTBEHHbIX HayK. 3Ha4eHMe BUPYCONOrum Ons pa3sutisa MeamumnHbl 1 MONEKYNSIPHOW
6vonorun. CTpoeHue BUPYCOB. ApXUTEKTYPA BUPYCOB. TUMbl CUMMETPUM BUPYCHbIX YacTul. Benkn supycos. Obwwne
cBovicTBa 6enkoBoi 060104KM BUPYCOB. HyknenHoBble KACNOThl BUPYCOB. MexaHM3Mbl penankaumy HyKNevHOBbIX KUCTOT
BUPYcoB. CHTE3 BUPYCHbIX 6enKoB. POopMMpoBaHNE 3PENbIX BUPYCHBIX HACTUL, 1 BBIXOL UX U3 KNETKW. Tunbl BbIXoAa
BMPYCa M3 KNEeTKM U MEXaHW3M BbiX04a, 3aBepleHre NPOoayKTMBHOMO NyTU pasBuTnS BUPYCHON nHdekunn. OHKOreHHbIe
Bupycbl. Banmopericteme ¢ knetkoin JHK-cogepxatwmx OHKOreHHbIx BUpYycoB. Baaumogericteme ¢ knetkom
PHK-cogepxalumx oHKOreHHbix BupycoB. Bupycbl yenoseka. OcTpble BUPYCHbIE MHADEKLMMN. XPOHNYECKME BUPYCHbIE
nHpekumn. MenneHHble MHPEKLUN, BbI3biBAEMbIE BUPYCaMU 1 BUPYCONOn0OHbIMM areHTamn. MyTaLMoHHbIA npouece y
BUPYCOB. /I3MeHeHVe aHTUreHHbIX CTPYKTYpP. MNpodpunakTrka BUPYCHbIX MHGoeKumiA. MpuoHbl. Mybuatas sHuedanonatus.
MonekynsipHbIi MEXaHN3M MPUOHHbBIX NHAPEKLIMIA.

Tema 22. UHpeKUMOHHbIe 3ab0NeBaHus, Bbi3biBaeMble MUKPOMULLETaMU. JIoKanbHble U CUCTEMHbIE MUKO3bI.
PacnpocTpaHeHHOCTb KOXHbIX MMKO30B. Pesikne ¢popMbl MUKO30B U UX BO3OyBUTENMN.

Lapcteo Fungi. Mopdpbonorus rpmbos. MuuenuanbHbie, 4POXXeNofobHble 1 AMMOPGOHbIE rpubbl. [prbkoBbie
3aboneBaHns YenoBeka, UX PacnpoCTPAHEHHOCTb. JIoKanbHbIE M CUCTEMHbIE MUKO3bI. [1yTn 3apaxeHus. TpuxoguTns,
kaHoupo3s, acneprunnes. Knaccngukauus MUKO30B. 3apaxeHne MUKPOCKONMYECKMU rpnbamu. SnuaeMnonorns un
natoreHes. [Mpotusorpubkosblie cpenctea. MexaHn3Mbl LeACTBUS aHTUMUKOTUKOB. [1CEBAOMUKO3bI, BbI3bIBaEMbIE
akTuHobakTepuamn. Peakne popmMbl MMKO30B U X BO36yamMTenu. Mukosbl Mpu MMMYHOLEPULNTHBIX COCTOSHUSX.

5. MepeueHb yue6HO-MeTOOMYECKOrO 0b6ecneyeHns 41 CaMOCTOSITeNIbHOWU paboTbl 06y4alLLLUXCS MO
AucUUIIMHe (MOaYIHo)

CamocTtosiTenbHas paboTta obyyatowmxcst BoIMONHSAETCS Mo 3a4aHWI0 U NPpU METOAMYECKOM PYKOBOLACTBE Npernoasartens,
HO 6e3 ero HenocpencTBEHHOro y4acTus. CamocToaTenbHasa pabota noapas3nensieTcs Ha CaMoCTOATENbHYO paboTy Ha
ayaUTOPHbIX 3aHATUAX U HA BHEAYAUTOPHYO caMocToaTeNbHyto paboTy. CamocTtosiTenbHas paboTta obyvatowmxcst
BKJIOYAET KaK MONHOCTbIO CaMOCTOATENIbHOE OCBOEHME OTLAENbHbIX TEM (Pasfenos) ANCUUMAWHBI, Tak 1 NPopaboTKy TeM
(pa3penos), ocBavBaeMbIX BO BpEMS ayaUTOPHOIR paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0byyatolmecs YnuTaT u
KOHCMEKTMPYIOT y4ebHYI0, Hay4HYO U CNPaBOYHYO NUTEpaTypy, BoINONMHSOT 3aaHNs, HanpaBieHHble Ha 3aKkpeneHne
3HaHWN 1 0TPabOTKY YMEHUIA N HABbLIKOB, FOTOBSTCS K TEKYLLEMY U MPOMEXYTOYHOMY KOHTPONIO MO AMCLMIINHE.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

A 5 (1,

PerncrtpaumnoHHblin Homep 8494143219
Crpanunua 9 us 21.

o



Mporpamma omcumnnmHel "Mukpobuonorus, Bupyconoruns”; 30.05.03 MeanumHckas KnbepHeTuka; AOUEHT, K.H. (oueHT) 3eneHnxuH MN.B. ,
BEOyLWWIA HAy4HbI COTPYOHMK, O.H. (Mpodeccop) NnbmnHekas O.H.

OpraHunzauus camMocTosTenbHol paboTbl 06y4arolWmxcst pernameHTpyeTcs HOpMaTUBHBIMA AOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTepaTypoii U 3N1eKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKNIOYAS:

MopsiLok opraHn3aumm 1 ocylecTBAEHNS 06pa3oBaTeNbHON AeSTeNbHOCTM Mo 06pasoBaTebHbIM NPOrPamMMam BhICLIETO
06pasoBaHus - nporpammam bakanaspuarta, nporpammam crieumaniTeTa, nporpammam MarmcTpatypbl (yTBepXaeH
npukasom MuHucTepctea obpasosaHus 1 Hayku Poccuiickoin depepaunm ot 5 anpens 2017 roga Ne301).

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Noe14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON PaboThbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBefeHMA"

MonoxeHwne ot 24 nekabps 2015 r. Ne 0.1.1.67-06/265/15 "O nopsake NpoBeAeHMs! TEKYILEr0 KOHTPONS YCNEBAEMOCTU 1
MPOMEXYTOYHOW aTTecTaunm obyyarowwmxcs gpefepanbHoro rocyjapCcTBEHHOr0 aBTOHOMHOro 06pasoBaTenbHOr0
yupexneHus Bbicliero obpasosaHus "KasaHckuii (MpuBonxckuin) oenepanbHblii yHuBepeutet™”

MonoxeHwne Ne 0.1.1.67-06/241/15 o1 14 nekabps 2015 r. "O copmMmpoBaHnM poHAa OLEHOYHbIX CPEACTB ANs
NpoBeeHNS Tekyllell, MPOMEXYTOYHOM 1 MTOFOBOI aTTecTaummn obydarowmxcs gpenepanbHOro rocyaapcTBEHHONO
ABTOHOMHOro 06pa30oBaTeNbHOro YUpeXaeHus Boicwero obpasoBaHus "KasaHckuii (MprBonxckuil) doenepansHblii
yHusepcuteT""

MonoxeHne Ne 0.1.1.56-06/54/11 ot 26 okT56pst 2011 r. "O6 aneKTPOHHBIX 06pa30BaTENbHBIX PECYpCax heaepanbHOro
rocynapCTBEHHOro aBTOHOMHOr0 06pa30BaTENbHOIO y4YpPEXAEHNS BbICWEro NPOdECCUOHaNbHOro obpasoBaHns
"KasaHckuin (MprBonxckuin) chepepanbHblil yHusepcutet™

PernameHT Ne 0.1.1.67-06/66/16 ot 30 mapTa 2016 r. "PaspaboTtku, pernctpaumm, NOAroTOBKM K MCMNOMb30BaHMIO B
y4ebHOM npoLecce 1 yaaneHust anekTpoHHbIX 0bpasoBaTenbHbIX PECYPCOB B CUCTEME 3NIEKTPOHHOr0 0by4eHus
henepanbHOro rocy1apCTBEHHOr0 aBTOHOMHOro 06pa3oBaTenbHOro yupeXxaeHNs Boicwero obpasosaHus "KasaHckui
(MpuBonxckuin) henepanbHblin yHuBepcuteT™"

PernameHT Ne 0.1.1.67-06/11/16 o1 25 siHBaps 2016 r. "O 6annbHO-PERTUHIOBON CUCTEME OLIEHKM 3HAHMUIA 0ByYatoWwmxcs
B (oeiepanbHOM roCcyAapCTBEHHOM aBTOHOMHOM 06pa30BaTENbLHOM YHPEXAEHNM Bbicllero obpasosaHus "KasaHckuii
(MpwBoNXCKMA) hepepanbHbln yHusepcutet™

PernameHT Ne 0.1.1.67-06/91/13 o1 21 mnioHst 2013 r. "O nopsiake pa3paboTku 1 Bbinycka y4ebHbIx 3aaHuii B
henepanbHOM rocyjapCcTBEHHOM aBTOHOMHOM 0Bpa3oBaTeNbHOM YYpeXAeHN BbiCWEro NpodeccnoHansHoro
obpaszoBaHus "KazaHckuii (Mpusonxckuii) doeaepancHblli yHuBepcutet™

6. POHA, OLLEHOUYHbIX CPEACTB MO AUCUMUMNIMHE (MOAYNIO)

6.1 NMepeyeHb KOMMNETEHLUMI C YKa3aHUeM 3TanoB ux oopMMpoBaHUs B NpoL.ecce 0CBOeHUsi 06pa3oBaTefibHON
nporpaMMbl U OOPM KOHTPONS X OCBOEHUS

dopma KOHTpons OueHuBaemble

dran KoMneTeHUUN

TeMbl (pa3pernbl) AUCLUNNUHDBI

CemecTp 4
TeKyLLNI KOHTPO/Tb

1. Mukpobronorus kak Hayka. OCHOBHble noapasneneHuns
Mukpobuonorun. Mukpoopranmamel B npupoge. dopma u
pasMepbl NpokapuoT. MopgpoTunbl NaToreHHbIx 6akTepuii.
KoHTponbHas -
1 pa6ota OrK-7, OrK-5 2. CTpyKTypHas opraHnsaums npokapuoTHOM KNeTkum, pyHKuum ee
OTOEeNbHbIX OpraHenn n koMnapTMeHToB. OTANYMSA OT KNeTKu
aykapuot. CTpykTypHas opraHu3auus 6aktepwii - 0bnuraTHbIx
napasunTos Yenoseka.

3. OpraHbl 1 TUMbI ABUXEHNS MUKPOOPraHM3MOB. [unu, Xrytuku,
akcuanbHble nbpunnbl. Takcucol. MoaBUXKHOCTE NATOrEHHbIX

2 |Konnoksuym OriK-5, OrK-7 6akTepwuii. [IBnxeHne cnnpoxeT, cnupuns, BUBPUOHOB.

4. lMpouncxoxaeHne xumsnu, mup PHK, BO3HNMKHOBEHME npokapuoT
1 3yKapuoT. DBOMIOLMNS NATOreHHbIX MUKPOOPTraHN3MOB.

5. BuopasHoobpasne MukpoopraHuaMoB. CoBpeMeHHas
cucTemartmka npokapuot. dunoreHeTmyeckas u kKnoyesas
knaccudomkauum. MNMpaktnyeckas cuctemartka natoreHos.
Ceposapbl, 61MoBapbl, oarosapsi.

KOHTpObHas 6. MnTaHne MnKpoopraHn3mMoB. TpaHCNOPT NUTATENbHBIX BELECTB.
3 a6oTa OriK-5, OrK-7 PocT, passuTne 1 KynbTMBMpPOBaHNE NPOKapUoT.

P HekynbTBrpyembie 1 NoKosWmMecs qoopMbl MUKPOOPTraHN3MOB.
MepcucTrpyrowme HEKLNN.

7. Metabonmam MyukpoopraHnuamos. Cnocobbl MOAYYEHNS1 SHEPTUN.
ObixaHve n 6poxeHne. Metabonmam natoreHHbIx 6akTepuii.
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OueHnBaemble
KoOMMeTeHLUmn

ddopMa KoHTpons

Aran Tembl (pa3nenbl) AUCLUMUHDI

8. Obwwe npaewna paboTbl B MMKpobronornyeckoin nabopatopmu.
9. Mukpockonusi. lMpenapatbl XuBbIX MUKPOOPraHN3MOB.

10. Mopdonormsa pasnmyHbIxX rpynn NpoKapuoT 1 3yKapuor.

11. PurKcMpoBaHHbIE OKpaLleHHble npenaparThbl.

12. MNoBepPXHOCTHbIE CTPYKTYPbI NPOKapUOT.

13. BHyTpeHHuWe CTpyKTYpbl KNEeTOK Npo- 1 3yKapuoT.

MNK-14, OrkK-4, ONK-5,

4 [YcTHbI onpoc OMNK-7 - TK-9

3auer

CemecTp 5
TeKyLLMI KOHTPO/Ib

14. BakTepuonornyeckas nocyga n ee ctepunmsaums.
MuTaTenbHble CPeLbl: NPUrOTOBNEHUE, METOLbI UX YNNOTHEHUS,
CTEPUNN3aLNs U XpaHeHNE.

15. MeTonbl noceBa 1 KynbTMBUPOBaHNS MUKPOOPTraHU3MOB.

16. Mukpobuonornyeckuii aHanma 06 bekTOB OKpyXatowWweli cpeqbl.

OK-1, OlK-1, OrK-3,
OrK-5, OrnK-9, K-8 ,
MnKk-9

1 [Otyer

17. CaHnTtapHas Mukpobuonorus. YCTpoicTeo
MUKpobronormyeckoi nabopartopuu.

18. MenmunHckas Mukpoburonorusi. MNatoreHHble 1
YCNOBHO-NATOreHHblE MUKPOOPraHn3mMbl. OCHOBHbIE rpymnbl
naTtoreHoB Yenoseka.

19. ®dakTOopbl NATOreHHOCTU U BUPYNEHTHOCTb MUKPOOPraHU3MOB.
["OpV30OHTaNbHbIA NEPEHOC rEHOB B NaTtoreHese UHgEKLNA.

20. VIHdbekummn, OCHOBHbIE MyTW Nepeaayn MHGEKLNA.
MNaToreHHble MUKPOOPraHn3Mbl Kak NpuyYnHa BO3HMKHOBEHNS
anugemnin. Bosbyautenu n nx pacnpoctpaHeHne B NPUPOLaHbIX
pesepsyapax. 3awmnTHbIe MEXaHN3Mbl OpraHn3Ma 4enoseka.

21. Bupycbl. CTpoeHue, knaccngmkaums, XN3HEHHDbIA LIMKN.
Bupychbl yenoseka. Baktepuodbaru n nx ponb Kak noTeHunanbHbIx

OrK-1, OrkK-5, Ork-7,

2 |YCTHbIN onpoc MK-4 , NK-17

3 KoHTponbHas OriK-5, OrK-7, nk-1,

pabota NnK-4 aHTMbakTepuanbHbix areHToB B Tepanuu. MNproHsl. MpuoHHbIE
6onesHu.
22. NIHheKUumMoHHble 3a60NeBaHusl, Bbl3biIBAEMblE MUKPOMULIETAMN.
NokanbHble 1 cUCTEMHbIE MUKO3bl. PacnpocTpaHeHHOCTb KOXHbIX
MUKO30B. Pefkne hopMbl MKO30B 1 X BO3ByNTENN.
9k3ameH

6.2 OnucaHne nokasateneun n KpuTepues OLeHUBaHUS KOMMNETEHLU MW Ha pa3nnyHbIX aTanax ux oopmMupoBaHus,
onucaHue wkKan oueHnsaHuns

Kputepum
Popma OL,eHUBaHUA 3rtan
KOHTpoOns
OTANYHO XopoLuo Y nosn. Heyn.
CemecTp 4
TeKywWu it KOHTPONb
KoHTponbHag ([MpaBunbHO BbiNonHeHb! [[paBnnbHO BbINONHEHA (3afaHus BbINONHEHbl  |3a4aHns BbIMOMHEHDI
pabota BCE 3a4aHus. 6onblwag yacTb 6onee 4eM HaMONOBWHY. |[MEHEE YEM HAMONOBUHY.| 1
MpooeMoHCTpMpoOBaH  [3anaHui. MpucyTtcTayioT MpoaemoHcTpupoBaH
BbICOKMI YPOBEHb MpucyTcTBytOT cepbésHble oWnbKM. HEey[oOBNETBOPUTENbHbIN| 3
BNafeHNs MatepranoMm. |He3HauYMTeNbHbIe MNpooemMoHCcTprpoBaH  [ypoBeHb BnaneHns
MposiBneHsbl owmnbKu. yLOBNETBOPUTENbHBIA  (MaTepuanom.
npeBocxoAHble [MpooeMoOHCTpUpPOBaH  |ypOBEHb BNaneHNS MposiBneHsbl
CnocobHOCTM XOpOLWWin ypoBEHb MaTepuanom. HeLOoCTaToYHbIE
NPUMEHATb 3HaHMA U |BnageHus matepuanom. [posiBneHbl HU3KMe cnocobHoCTM
YMEHWS K BbINONHeHNO |MposiBNeHbl cpefHne  [cnocobHoCTM MPUMEHSATb 3HAHUS 1
KOHKPETHbIX 3afaHuidi.  [cnocobHoCTK NPVYMEHSATb 3HAHMSA U |[YMEHUS K BbINOMHEHNIO
NPUMEHSTb 3HAHUSA U [YMEHWS K BbINMONHEHWIO |KOHKPETHbIX 3a4aHUA.
YMEHUS K BbINOMHEHNIO [KOHKPETHbIX 3a4aHui.
KOHKPETHbIX 3a4aHNIA.
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Tembl. OTBET XOPOLO
CTPYKTYPUPOBAH.
MNpekpacHo ocBoeH
NOHATUMHbLIA annapar.
lMponoemoHcTpupoBaH
BbICOKWIA YpOBEHb
NoHMMaHua MaTtepuvana.
MNpeBocxonHoe ymeHue
bopmynmpoBaTb CBOU
Mbicnu, obcyxnatb

CtpykTypa oTBETa B
Lenom agekBartHa Teme.
Xopowwo 0cBoOeH
NOHATUNHbBIA annapar.
MpoaemoHcTpupoBaH
XOPOLLUNA ypOBEHb
NoOHUMaHMs Matepuana.
Xopolee ymeHne
tpopmynmpoBaTtb CBOU
Mbicnu, obcyxaaTb

CTPYKTYPUPOBAH.
MoHATUAHBIA annapat
OCBOEH 4aCTWNYHO.
MNoHnMaHne oTaenbHbIX
NONIOXEeHnn n3
matepuana no Teme.

Y noBneTBoOpuTENBHOE
yMeHune
popmMynmpoBaTtb CBOU
Mbicnun, obcyxaaTtb

OCBOEH
HeyOBNETBOPUTENBHO.
lMoHumaHvne matepuana
pparmMeHTapHoe nnu
oTcyTCcTBYeT. HeymeHue
popmynmpoBaTb CBOU
Mbicnn, obcyxaaTb
IUNCKYCCUOHHbIE
MONOXEHNS.

dopma Kputepum dran
KOHTpONns OLeHUBaHUA
OTnN4YHO Xopoluo Y nosn. Heyn.

Konnoksunym Bbicokuit ypoBeHb CpenHunii ypoBeHb Hwn3kui yposeHb HeynoenetBopuTeNnbHbIA
BNafeHUa Matepnanom (BnageHvus matepuanoM |BnageHns matepuanoMm |ypoBeHb BnaneHuns 2
no teme. NpeBocxoaHoe[no Teme. Xopolee no Teme. mMartepuanom rno Teme.
YMeHune YMeHune YoosneTtsoputenbHoe |HeymeHne
dopmMynmnpoBaTtb CBOM  |popMynunpoBaTb CBOU  |yMEHUE dopmMynnpoBaTtb CBOU
Mbicnu, obcyxoaTtb Mbicnu, obcyxnaTb goopMynupoBaTb cBOU  |Mbicnn, obcyxaaTb
ONCKYCCUOHHbIE ONCKYCCNOHHbIE Mbicnu, obcyxnatb ONCKYCCUOHHbIE
nonoxeHus. NMpekpacHo|nonoxeHms. Xopowo  |GUCKYCCUOHHbIE NONOXeHUS.

OCBOEH MOHATUNHbIN OCBOEH MOHATUNHbIN MONOXeHus. MoHATUAHBIM annapat
annapar. annapar. [MoHATWAHBIA annapaTt  [He OCBOEH.
MpooemoHcTprpoBaH  [[1poaeMOHCTPUPOBAH  [OCBOEH YaCTMYHO. lMpoaeMoHcTprpoBaH
BbICOKMWIA YPOBEHb CpefHuiA ypoBEHb MpoOeMoHCTprpoBaH [HEYAOBNETBOPUTENBHbIIA
NOHUMaHMA Matepuana. [noHUMMaHns matepuana. |yooBneTBOPUTENbHbIA  |yPOBEHb MOHMMAHNS
YPOBEHb NOHUMaHMSA mMartepuana.
martepuana.

YcTHbI onpoc (B oTBeTe kayecTBeHHO [OCHOBHbIE BOMPOCHI Tema yacTnyHo Tema He packpbiTa.

PackKpbITO codepXaHue [TemMbl packpblTbl. packpbita. OTBeT cnabo |[loHATHiIHbIA annapaTt 4

INCKYCCUOHHblE IVCKYCCUOHHbIE INCKYCCUOHHblE
NONoOXeHMS. MONOXEHUSI. NONoXeHMs.
3auteHo He 3auteHo
3auer Obyuatowwpmitica obHapyXun 3HaHne OCHOBHOro  |OByyarowuincs 0bHapyXunn 3HauUTeNbHbIE
y4ebHO-NporpamMMHOro Mmatepuana B obbeme, npobenbl B 3HaHWSAX OCHOBHOTMO
HeobX04MMOM Ons fanbHewen yuebsl n y4yebHO-NporpaMMHOro MaTepuana, fonycTun
npeacTosien paboTbl MO CNeUnanbHOCTH, NPVHUMNANbHbIE OWMOKM B BIMOMHEHN
Ccnpaswnscs C BbINOMHEHWEM 3a0aHNA, npenycMOTPEeHHbIX NporpaMmon 3afaHnin n He
NpeayCMOTPEHHBIX MPOrpaMMoi AUCLUNAUHBLL.  |CMOCOBGEH NPOLONXNUTL 0ByYEHNE UK
NPUCTYNUTb NO OKOHYaHWM yHMBEpcUTeTa K
npocheccrmoHanbHOM nedaTenbHOCTH 6e3
LOMNOMHNTENbHbIX 3aHATUIA NO COOTBETCTBYIOWEN
ancumnnuHe.
CemecTp 5
TekyLLUA KOHTPONb
Otyver MNMpoaemoHcTpuposaH [[ponemoHcTpuposaH  |MpoaemMoHcTpyposaH  [[pooeMoHCTpupoBaH
BbICOKWI YPOBEHb cpenHuii ypoBeHb yIOOBNETBOPUTENbHbIA  (HeynoBneTBOpUTENbHbIA| 1
BNafeHns MatepranoMm. |BnafgeHus Matepuanom. [ypoBeHb BrageHus YpOBEHb BnafeHuns
Vcnonb3oBaHbl Vcnonb3oBaHbl maTepuvasnom. mMaTepuvasnom.
Hagnexatwue Hagonexaiue Wcnonb3oBaHHble Vcnonb3oBaHHbIe
WUCTOYHUKN B HYXHOM  |UCTOYHMKMN. CTPYKTypa [MCTOYHUKW, CTPYKTYpa |MCTOYHMKM, CTPYKTYpa
konuyecTee. CTpykTypa [paboTbl paboTbl paboTbl 1
paboTbl NPUMEHEHHblE MeTOObl [NPUMEHEHHbIe MeToAbl |MPUMEHEHHbIE METOAbI
NPVMEHéHHblE MeTodbl |B OCHOBHOM 4acTU4YHO He COOTBETCTBYIOT
COOTBETCTBYIOT COOTBETCTBYIOT COOTBETCTBYIOT nocTaBneHHbIM
nocTaBEeHHbIM nocTaBNeHHbIM nocTaBNeHHbIM 3apadam.
3apadam. 3apadam. 3apayam.
> DAEKTPOHHBIH
PerncrtpaumnoHHblin Homep 8494143219 TR H ITI F EPCHTET
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cmcTemaTmyeckoe u
rnybokoe 3HaHue
y4ebHO-NporpaMmMHoro
matepvana, yMeHue
CcB0BOAHO BBINONHSATD
3a4aHus,
npeaycMoTPeHHble
nporpammon, ycsoun
OCHOBHYIO nuTEpaTtypy u
3HaKOM C
DOMONHUTENbHOM
nnteparypon,
pekomMeHO0BaHHOM
nporpammoin
OMCLMMNANHBI, yCBOWN
B3aVIMOCBSI3b OCHOBHbIX
MOHSTUIA ANCUMNANHDI B
UX 3HAYEeHUU Ons
npvobpeTtaemor
npodpeccuun, NposBun
TBOpYECcKMe
cnocobHoCTM B
NMOHMMaHNK, N3NOXEHNN
1 NCNOMb30BaHWK
y4ebHO-NporpaMmMHoro
matepvana.

y4ebHO-MPOorpaMMHOro
martepuana, ycnewHo
BbINONHWNA
npenycMOTpeHHble
nporpammon 3anaHus,
YCBOWN OCHOBHYHO
nuTeparypy,
PEKOMEHA0BaHHYO
nporpammorn
OMCLMMAVHBI, nokasarn
cuctemMatmyeckun
xapaktep 3HaHuii no
OVCLUMNIINHE U
cnocobeH K ux
CaMoCTOSITEIbHOMY
MOMONTHEHUIO U
06HOBNEHNIO B XOA€
nanbHenwer y4ebHol
paboTbl 1
npodpeccrnoHanbHom
LesiTeNbHOCTH.

y4ebHO-NporpaMmMHoro
matepvana B obbeme,
HeobXo4MMOM Ansi
nanbHelwen yuyebbl 1
npeacrosiwei paboTsi
no npodpeccum,
cnpaBumIcs ¢
BbIMOMHEHNEM 3adaHUNA,
npeaycMOoTPEHHbIX
nporpammon, 3Hakom c
OCHOBHOW nuTepartypom,
pekomMeHOoBaHHOM
nporpammor
OVNCUMMANHBI, [OMYyCTUN
MOrpeLwHoCTN B OTBETE
Ha aK3aMeHe U npu
BbINOSIHEHNN
9K3aMeHaLMOHHBbIX
3afaHuii, Ho obnapaert
Heob6x0aUMbIMM
3HAHUAMU Onst UX
yCTpaHeHus nog
PYKOBOLCTBOM
npenoaasaTersi.

dopma Kputepum dran
KOHTpoOns OLLeHUBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
YcTHbI onpoc |B oTBeTe kadecTBeHHO |OCHOBHbIE BONPOCHI Tema yactnyHo Tema He packpebiTa.
packpbITO coLepXaHne [TeMbl packpbiThl. packpbiTa. OtBeT cnabo [[MoHsTWiAHbIA annapaTt 2
Tembl. OTBET x0powo  |CTpykTypa oTBETA B CTPYKTYPUPOBaH. OCBOEH
CTPYKTYpUPOBaH. Lenom anekeatHa TeMe. [MoHATWIHBIA annapat  [HeyLOoBNeTBOPUTENLHO.
MNpekpacHO ocBOEH Xopowo ocBoeH OCBOEH YaCTUYHO. MoHnmaHne mateprana
MOHSITUIAHBIA annapaTt. [NoHsSTWUIAHBIA annapart. |[loHMMaHWe oTAeNbHbIX |doparMeHTapHoe uniu
MpoaemoHcTpupoBaH  [[POAEMOHCTPUPOBAH  [MONOXEHW 13 otcytcTByeT. HeymeHune
BbICOKWiIA YPOBEHb XOPOLWWiA YPOBEHD martepuana rno Teme. hOpMynMpOBaTh CBOU
NMoHMMaHWsa Matepuana. [moHMMaHns matepuana. Y nosnetsoputensHoe [Mbicnu, obcyxaatb
[MpeBocxonHoe yMeHne |Xopolwee yMeHune yMeHne ONCKYCCUNOHHbIE
ChOpMynMpoBaThL CBOU  [(POPMYNIMPOBATL CBOU  |(DOPMYNIMPOBATL CBOM  |MONOXEHUS.
Mbicnu, obcyxaatb Mbicnn, obcyxaaTb Mblcnu, obcyxaatb
LUCKYCCUOHHbIE LNCKYCCWOHHbIE IOUCKYCCUOHHbIE
MONOXEHNS. MONOXEHUS. MONOXEHMSI.
KoHTponbHasa |[paBunbHO BbINOAHEHDI |[1paBuibHO BbINONHEHA (3a0aHuns BbINOAHEHbl  (3a0aHWS BbINOMHEHD
pabota BCE 3a4aHus. 6onblwas yacTb bonee 4eM HaMONOBWHY. |[MEHEE YEM HAMONMOBUHY.| 3
[MpooemMoHCTpUpOBaH  |3agaHuii. MpwucyTcTaytOT [MpooemoHcTpupoBaH
BbICOKUIA YPOBEHb MpwucyTcTByOT CepbésHble OLWnOKM. HeyLOBNEeTBOPUTENbHbIN
BlaleHNs MaTepranoMm. [HesHaunTenbHble MNpoaeMOHCTPUPOBaH  |ypOBEHb BlaneHUs
MposiBneHs.l ownobKu. YLOOBNETBOPUTENbHBIA  |MaTepuanom.
NpeBoCXoAHbIe MponeMOHCTPUPOBaH  |ypOBEHb BlaaeHUs MposiBneHs.
CNnocobHOCTM XOPOLLMIA YPOBEHb Martepuanom. He#ocTaTo4Hble
NPVUMEHSATb 3HaHNA 1 [BnapgeHus matepranoM. |[posiBneHbl HU3KKe CnocobHOCTM
YMEHWS K BbINONHEHNIO |[pOosiBNEHbI CpefHNE  [CNOCOBHOCTM MPUMEHSATbL 3HAHNA U
KOHKPETHbIX 3a4aHWii.  [cnocobHOCTM NPUMEHSATb 3HAHNA U [yMEHUS K BbIMONHEHWIO
MPUMEHSATb 3HAHNA U [YMEHUS K BbIMOMHEHMIO |KOHKPETHBIX 3aaHWiA.
YMEHWS K BbINMOMHEHUIO [KOHKPETHbBIX 3a4aHUIA.
KOHKPETHbIX 3a4aHuI.
Ok3ameH Obyuatowuiics Obyuatowuniics Obyuatowwnitcs O6yuatowmiics
obHapyxun obHapyXun nonHoe 0BHapyXxmn 3HaHVe obHapyxun
BCECTOPOHHEE, 3HaHue OCHOBHOrO 3HauuUTenbHble Npobenbl

B 3HaHMWsIX OCHOBHOO
y4ebHO-MporpaMMHOro
matepuana, Lonyctun
MPUHLMNMaNnbHbIe
OWNBKY B BbIMOHEHNN
npenyCMOTPEHHbIX
nporpamMmmon 3anaHui u
He cnocobeH
npoLONXUTL 0byyeHne
WAV NPUCTYNUTL MO
OKOHYaHUn
YHUBepcuTeTa K
npodpeccnoHanbHom
nestenbHocTn 6e3
LOMONHUTENbHbIX
3aHATUR NO
COOTBETCTBYOLWEN
OMCLUNVHE.

6.3 TunoBble KOHTPONbHbIE 3a8aHUS UK UHble MaTepualbl, He0O6XoaMMbie OJ1S1 OLLEHKWN 3HaHUN, YMEHWUH,

HaBbIKOB U (MW1M) onbiTa AeATeNIbHOCTU, XapakTepu3yloLuxX atanbl joopMUpoBaHUA KOMINETEHLUN B npoLiecce

0OCBOeHuUsi o6pa3oBaTeNnbHON NPOrpamMmbl

CemecTp 4

TekyLLUA KOHTPONb

PerncrtpaumnoHHblin Homep 8494143219
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1. KoHTponbHas pabora

Tembl 1, 2

. CTpoeHmne KNeTo4HOW CTEHKM rpaMnonoXuTenbHbix 6akTepuii.

. CTpoeHune mypenHa

. Cneumndorka MyperHa y rpamnonoXmTenbHbix bakTepuii

. XuMnyeckas CTpyKTypa TEeX0eBbIX, TMNOTENX0EBbIX 1 TEAXYPOHOBBLIX KUCNOT Y rPaMnofoXuTeNbHbIX 6akTepuii
. Mepeuncnute OyHKUMN TERXOEBbIX, TMNOTERXOEBBIX N TEAXYPOHOBBIX KUCNOT Y FPaMMON0XMTENbHBIX 6akTepuii
. XMnyeckuii coctaB KNeToYHbIX CTEHOK rpaMoTpuLiaTeNbHbIX BakTepuii.

. CTpoeHMe KNeTOYHOW CTEHKM rpaMoTpuuaTenbHbix 6akTepuin?

. DYHKUMM Hapy>XHO MeMBpaHbl KNEeTOYHOM CTEHKU rpaMoTpuLaTenbHbix 6akTepuii

. PyHKUMM NepunnasMaTmyeckoro NpocTpaHcTea

10. Pasnuuus B ctpoeHun UMM n HM rpamoTpuuatensHbix 6akTepuii.

11. Pasnnuumsi B CTPOEHUM KNETOYHbIX CTEHOK rpaMoTpuuaTeNbHbIX Y rpaMnonoXnTenbHbix 6akTepuii
12. DYHKUUM KNETOYHOI CTEHKU BakTepUii.

13. CTpoeHune 1 cpyHKUMKM S-cnoes bakTepwit

14. Kancynbl, CAM3nCTble CNOW, YeXNbl X XMMUYECKUIA COCTaB U (PYHKLUNN.

15. oBEPXHOCTHbIE OpraHen bl MPOKapnoTUYECKON KNETKN, NX OCHOBHbIE (PYHKLINW, XUMUYECKUIA COCTaB 1 CTPOEHNE.
2. Konnoksuym

Tewmbl 3, 4

. Tunbl gBMXEHNS NpoKapuoT

. JlB1XeHre NnpokaproT B XWAKOW cpeae v Nno TBepaoi MOBEPXHOCTH

. Tvnbl XryTMKOBaHUs NpokapuoT, NpeacTaBmMTeny MUKPOOPraHN3MOB C PasHbiMK TUNaMm XryTUKOBaHMWS.
. CTpoeHue xryTuka

. [lBnxeHwve cnvpoxet

. JBnxeHve npu nomowm nunei

. CkonbxeHune

. [lBmXXeHve npu nomoLm nonuMepmnsaumm akTnHa

. Takcmcbl npokapuoT

10. OTAn4Msa NPo- U 3yKapuoTNHECKOW KNEeTKN

11. CywWwHOCTb NprHUMNAa BUOXMMNYECKOrO eANHCTBA

12. AB1OreHHbI CUHTE3 OpPraHMYeckrx BELECTB

13. Teopus naHcnepMum, 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, nAeHTMUKaLnmM, TaKCOHOMUN 1 CUCTEMATUKK NPOKapUOT
. MpusHakn, ncnonbayroWwmecs B CUCTEMATUKE NPOKapUoOT

. OCHOBHOW NPUHLMN HYMEPNYECKON TaKCOHOMMM, 3Tanbl HYMEPUYECKOro aHanu3a, ero JOCTOMHCTBA Y HEAOCTaTKM
. TakcoHOMMYeckme Mapkepbl, UCNONb3yeMble B XeMOCUCTEMATUKE

. OCHOBHbIE TUMbI NUTATENbHBLIX CPEA, NCMONb3YEMbIX ANS KYNbTUBNPOBAHNS NPOKApMOT

. OcobeHHOCTU NEPUOANYECKOrO KYNbTUBMPOBAHNS MUKPOOPraHN3MOB

. @a3sbl pocTa KynbTypbl Npy NP NEPUOLNHECKOM KYNbTUBMPOBAHMU

. Buobl naccmMBHOro 1 akTMBHOrO KNETOYHOrO TpaHCNopTa U MEXaHWU3Mbl UX peanusaumm

. KOHCTpYKTUBHbI 1 3HEpreTuyeckunii Tunsl Metabonuama

10. Tvnbl NUTaHMsa npokapuoT

11. Tvnbl ObiXxaHUS MUKPOPraHn3mMoB. A3pobHoe 1 aHa3pPobHOe AbixaHne

12. CTpoeHWe aNeKTPOHTPAHCMOPHbIX Lienei

13. BpoxeHue y npokaproT 1 ero Tunbl

14. OcobeHHoCTM 06pasoBaHns AT npu 6poxeHun

15. ToMogoepMeHTaTUBHOE MONIOYHOKMCNOE BpoXeHue

4, YCTHbIN onpoc

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

1. Obwwue npaeuna paboTebl B MKpobronorudeckoli naboparopun.

2. TexHvka 6e3onacHocTn npy paboTe ¢ OTKPbITbIM NAaMEHEM, KyNbTypamn MAKPOOPraHnM3MOB, CO LWenovamu, KUCnotamm,
pacTBOPUTENSAMU, CIIMPTOM.

3. ObopynoBaHve Mkpobuonornyeckor nabopartopum 1 npasuna paboTbl C HUM.
4. Mukpockonus. Mukpockonus B CBETIIOM (DOHE: YCTPONCTBO MUKPOCKONa, OcBeTUTENS. YcTaHoBKa ceeTa no Kennepy.
5. TeMHononbHas Mukpockonus. Pas3oBo-KOHTpACTHAsS MUKPOCKOMUS.
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6. MNpurotoBneHne npenapaTos XMBbIX MUKPOOPraHW3MOB: ?pasfasneHHas kannsa?, ?sncsayas kanna?, 70tneqarok? Ha
npUMepe KNeToK xnebonekapHbiX LPOXXKEN.

7. Mopdoonorus kokkos (Micrococcus, Sarcina, Streptococcus) Ha npyMepe OMKCUPOBAHHBIX KOMMEPYECKNX
npenapaTos,

8. Mopdonorusi nano4koBmaHbix 6aktepuin (Pseudomonas, Bacillus), BeTBAWMXCS 1 UMEIOWMX TEHOEHUMIO K BETBNEHMIO
(Streptomyces, Arthrobacter) Ha npuMepe rKcupoBaHHbIX KOMMEPYECKMX NpPenaparos,

9. Mopdgponorus HUTHaTbiX (LMaHobakTepun) Ha NPUMEPE PUKCUPOBAHHbBIX KOMMEPUYECKMX NPEenapaTos.

10. Mopdhonorus Mukpockonuyeckmx rpubos. (Trichoderma, Aspergillus, Penicillium, Fusarium, Chaetonium) Ha npumepe
PUKCUPOBaHHbIX KOMMEPYECKNX NpenapaTos.

11. MpurotoBneHne OMKCMPOBaHHbIX OKpalleHHbIX npenapaTtoB. Cnocobbl domkcauuy npenapaToB: TEPMUYECKUA,
XUMNYECKUNIA.

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

14. BHyTpeHHMe CTPYyKTYpbl KNETOK Npo- 1 aykapmoT. Okpacka BKIHOYEHMWI FNKOreHa B KneTkax Apoxkern n3 pona
Saccharomyces.

15. Okpacka BontoTrHa (nonugpocgoatos) no metoay OmensiHckoro. Okpacka aHpocnop Bacillus megaterium no metoay
Llnns.

3aver

Bonpochl k 3a4erty:

. MpeameTt n 3apaun mukpobuonorun. ictopusi pasesnTs Mukpobuonoruu.

. PopMbl 1 pasmepbl MPOKaPMOT. DK30CKENeT U 3HA0CKENeT NPoOKapmoT.

. KnetouHble CTEHKM rpamMnonoXnTenbHbIX BakTepuii.

. KnetouHble cTeHkn rpamoTpuuaTenbHbix 6akTepuii.

. MapakpucTannmyeckme NOBEPXHOCTHbIE S-Cnow.

. MpoTonnacTbl, cdpeponnactsl 1 L-coopmbl BakTepuii.

. Paznuuuns npo- n aykapmnoTnyeckon Knetku.

. MokpoBbI NPOKAPWMOTHON KNETKM (Kancysbl, Y€Xnbl, CIM3NCTbIE CNOW).

. Llennionocombl, rmaponncoMmbl, Wimbl, 3KCTPaLENoNspHble ra3oBble 6annoHb.

10. XKryTukm, nx cTpoeHue.

11. ®uMBpUM rNaBHOro 1 anbTePHATUBHOMO TUMOB.

12. Lintonnasmatunyeckas MembpaHa 6aktepuid. Jinnunabl. CTpoeHue.

13. Lutonnaamatuyeckas membpaHa apxeii. Jiunngpl. CTpoeHme.

14. [eHOM NPOKapPMOTHOW KNETKW.

15. Cnocobbl NonyyYeHnUs sHeprunm MKpoopraHnamamm. PopMel KNETOYHOR sHepruu; nytn ee ob6pasoBaHus.
16. bpoxeHue. Myt cbpaxnsaHns yrnesonos. Tunbl BpoxeHus.

17. AspobHoe apbixaHne C UCMob30BaHNEM BbICOKOMONEKYNSIPHLIX OPraHNYeckux BelecTs B Ka4eCTBe MCTOYHUKOB
SHeprum.

18. ONeKTPOHTPAHCMNOPTHbIE LiENn U X 0COBEHHOCTM Y NPOKAPUOT.

19. AHaspobHoe abixaHue. [JoHOPbI U akLEenTopbl 3f1eKTPOHOB. TuMbl aHa3POBHOro AblXaHUs.

20. CneunannampoBaHHble NOKOSAWMNECS POPMbl MUKPOOPraHN3MoB. SHO0CMOPHI..

21. [leicTBNE XMMUYECKNX U (Pr3NYECKUX (DAKTOPOB HA MPOKAPMOTbl, MEXaHU3Mbl YCTONYMBOCTI MUKPOOPTraHN3MOB K
OEeNCTBMIO PU3NKO-XMMUYECKUX dDaKTOPOB.

22. ObLee npencTaBneHne 0 CUHTE3e OCHOBHBIX BMOMONMMEPOB MUKPOBHOA KNeTku.

23. Perynsiunst Metabonuama y npokapmor.

24. MMpasuna n TepMNHbI HOMEHKNATYPbI.

25. HanpaeneHus B cuctematumke nNpokapuor.

26. DeHOTMNUYECKNIA NOOXOA U HyMepmnyeckas cucremaTmka.

27. eHocucTEMaTMKA U XeMOCUCTEMATHKA.

28. dunoreHeTMHECKUA NOOXOL B CUCTEMATUKE.

29. dunoreHna opraHM4yeckoro mmpa: Tpu gomeHa - Archaea, Eucarya, Bacteria.

30. Teopunun NPOMCXOXAEHUN XUSHMN.

Cemectp 5

TekyLUn KOHTPONb

1. Otyer

Tembl 14, 15, 16

OT4eT [ONXEH OTpaxarb X0 NPOAEeNaHHO paboThl, MCNONb30BAHME OCBOEHHBIX METOAOB. B pamkax npakTtuyeckoi
paboTbl 0byyatowWwniics NPOM3BOANT OLIEHKY CaHMTapHO-MUKPOBMONOrMYeckoro CoCTosIHUS 06 bEKTOB OKpyXatoLein cpenbl
1 NPOLYKTOB MUTaHWA 1 AenaeT BbiBOL 00 nx 6€30nacHOCTM Ans 340P0BbS U CAHUTAPHO-TUTMEHNYECKOM COCTOSHUN
2. YcTHBIN onpoc

Tembl 17,18, 19

1. OCHOBHbIE METOIbI CAHUTAPHO-MUKPOBMONOrMYECKNX UCCEN0BAHMIA

2. [MoHATMSA annOXTOHHOW M aBTOXTOHHON MUKPOMRNOPHI
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. 30Hbl canpobHOCTV BOLOEMOB

. CaHuTapHo-nokasarenbHble MUKPOOPraHn3Mbl, Onpeaensemble Npu UCCNea0BaHUN BO3ayxa
. CylHOCTb acnunpaTopHbIX METOAOB aHanMsa

. CaHuTapHble MMKPOOPraHn3Mbl, onpenensiemble Npy onpeaeneHMn Kayectsa nuum
. [pynnbl doakToOpOB NaTOreHHOCTN MUKPOOPraHM3MOB

. bakTopbl agreaun

. NMoHsaTNE BUPYNEHTHOCTH

10. Ka4eCTBEHHbIN U KONMNYECTBEHHbIV COCTAB HOPMalbHOM MUKPOMNOPbI YenoBeka
11. YcnoBHO-NaToreHHble MMKPOOpPraHn3Mbl

12. XapakTtepucTuka Bo3byamtenst xonepsol

13. Xapaktepuctuka Bo3byanTens yymbl

14. XapakTepuctuka Bo3byanTens cudpunmca

15. XapakTtepuctmka Bo3byautens tybepkynesa

3. KoHTponbHas pabora

Tembl 20, 21, 22

. NMoHsTME MHGPekuun

. AsporeHHbIli NyTb Nepegadm UHgeKUnm

. KoHTakTHBIV NyTb Nepenayn nHekumm

. TpaHCMUCCUBHbBIN NYTb Nepefadn nHekumm

. BeptukanbHbii NnyTb Nnepenadm MHgEKLNn

. [eMOKOHTaKkTHbIV NyTb Nepeaayn MHgekLmn

. MNonosoi nyTb Nepenayn nHdekumnn

. CTpyKTypHas opraHnsaums BUPYCHbIX HYacTuL,

. Tunbl CUMMETPUM BUPYCOB, CBSA3b CTPYKTYPHOM OpraHmn3aumm BUPYCHbIX YacTuL, C CUMMETpUen snpyca
10. MNepBryHas 1 BTOPUYHAA CTPYKTypa reHOMHbIX HYKIEMHOBbLIX KMCNOT BUPYCOB

11. JIn3oreHns n ymepeHHble goarm

12. OHkoreHHble IHK-conepxawme Bnpychbl

13. Tvnbl B3aUMoAeCTBMSI BUpYCa 1 OpraHn3ma B 3aBMCUMOCTU OT AIMTENIbHOCTU NpebblBaHUS BUPYCca B OpraHn3Me u B
3aBUCMMOCTU OT UCX0aa B3aUMOOENCTBUS C KNETKOMN

14. MexaHuambl LUTOTOKCUYECKOTO OENCTBUS BUPYCOB

15. MexaHu3Mbl Hecneunmnyeckor 1 cneundnyeckon NpoTUBOBUPYCHOM 3aLMThI
Ok3ameH

Bonpochbl k ak3ameny:

.INaToreHHOCTb 1 BUPYNEHTHOCTb.

2. NyTn nepenayn nHdekumw.

3. CTpoeHmne BMPYCHbIX YacTul

4. MexaHu3Mmbl LUTOTOKCUYECKOTO OENCTBUS BUPYCOB.

5. CaHuTapHo-nokasartenbHble MUKPOOPraHn3Mbl 1 METOLbI UX ONpeaeneHns
6

7

8

9

© 00N Ok~ W
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—

. CaHUTapHO-MMKPOBMONOrMyeckunii aHan1a NuLLEBbIX NPOOYKTOB.
. MnweBsble NoTpebHOCTU NPOKapUOT.
. NuTatenbHble cpenbl, ANa KynbTUBMPOBAHUS NPOKAPUOT.
. KynbTBMpoBaHue (nepnoamnyeckoe, HENPepbIBHOE) U POCT NPOKapUOoT.
10. TpaHcnopT NUTaTenbHbIX BEWECTB B MUKPOBHYIO KNeTKy.
11. XapakTepuctuka Tunos Metabonmama npokapuor.
12. Cnocobbl 1 METOLBI CTEPUAN3ALNN.
13. JInsoreHus n ymepeHHble doaru.
14. OHKOreHHble BUpYChbl.
15. TpuoHBbI.
16. CoBpeMeHHas knaccudpmkauus npokapuot. [omeH Archaea.
17. CoBpeMeHHas knaccudpukaums npokapuot. JomeH Bacteria.
18. XapaktepucTumka oTAenbHbIX rpynn MAKPOCKOMUYECKMX 3yKapmoT.
19. CneumanuanpoBaHHbIe NOKoSWMeCs OOPMbl MPOKapUOT.
20. 9Hpocnopa, ctaamu ee obpasoBaHus.
21. Ka4yeCTBEHHbIN 1 KONMNYECTBEHHbBIV COCTAB HOPManbHOW MUKPOMNOPLI M dPakTopbl, ero perynnpytowme.
22. Ponb kuweyHoro Mnkpobuoma B HEMHPEKLMOHHBIX 3a601EBaHUSX.
23. ColicTBa NATOreHHbIX MUKPOOPraHW3MOoB: CNELMGUYHOCTb, OPraHOTPOMOHOCTb, MATOreHHOCTb, BUPYNEHTHOCTb.
24. ®akTopbl NATOFEHHOCTY U BUPYNEHTHOCTU X OCOBEHHOCTU Y pPa3HbIX Py NaToreHHbIX MUKPOOPraHW3MOB.
25. [Opr30HTaNbHbIA NEPEHOC MEHOB B MaTOreHe3e NHMEKUNIA.
26. OCHOBHble NyTW NepeHoca NHAEKLMOHHBIX areHTOB, UX XapakTepmcTuka.
27. dnugemMun, NnaHoemMun, cnopagnyeckne NHEKLMOHHbIE 3a60NneBaHms.
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28. XuMunyeckoe CTpoeHne BUpPyCOB.

29. OcTpble BUPYCHbIe MHGEKLMW. XPpOHMYECKUE BUPYCHbIE MHApeKLumn. MeaneHHble MHADEKLUW, Bbi3blBAEMbIE BUPYCaMU
1 BUPYCONOLOOHLIMM areHTamu.

30. MpnbkoBble 3abonesaHns Yenoseka, X PacnpPoCTPaHEeHHOCTb. JTokanbHble U CUCTEMHbIE MUKO3bI.

6.4 MeToaunyeckue matepuanbl, onpeaensiolLme npoLuenypbl OLLeHNBaHUSI 3HaHUN, YMEHUIA, HAaBbIKOB 1 (UNK)
onbiTa AesiTe/IbHOCTU, XapaKTepu3yLLMX aTanbl POPMUMPOBaHUS KOMMNETEHLMN

B K®Y peiictByeT 6anibHO-pERTUHIOBAS CUCTEMA OLEHKW 3HaHUIA obydatowmxcsi. CyMMapHo no ancumnnnHe (Momynio)
MOXHO nony4ntb Makcumym 100 6annos 3a ceMecTp, U3 HUX Tekywas paboTa oueHneaeTcs B 50 6annos, NToroeas
goopma KoHTpons - B 50 6annos.

Ins 3auéra:

56 6annos 1 6onee - "3a4TeHO".
55 6annoBs 1 MeHee - "He 3a4TeHo".

Insa ak3ameHa:

86 H6annos v 6onee - "OTANYHO".

71-85 6annos - "xopouwo".

56-70 6anno. - "ynoBneTBOpMTENbHO".

55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBHO".

dopma
KOHTpOns

Mpouenypa oueHUBaHUS 3HaAHUN, YMEHUN, HaBbIKOB U (UK) onbiTa

hesTeNnbHOCTU, XapakTepu3yoLuX atanbl hopMUpoBaHnA KOMMeTeHL U

OT1an

KonunuectBO
6annos

CemecTp 4

TeKkyL i KOHTPONb

KoHTponbHas
pabota

KoHTponbHas paboTa NpoBOAMTCS B Yachkl ayauTopHoi pabotbl. Obyyatowmecst
nonyyaroT 3aaHus Ans NpoBepPKU YCBOEHUS MPoiiaeHHOro MaTepvana. Pabota
BbIMOJIHSIETCS B MMCbMEHHOM Buae U caaéTcs npenoaasatento. OueHnBarTcs
BNafeHne MaTepuanom no Teme paboTbl, aHANUTUYECKNE CNOCOBHOCTM, BnafeHne
MEeTOo4aMM, YMEHUS 1 HaBbIKW, HEOOX0AMMbIE [J1S1 BbINONHEHUS 3a0aHUIA.

10

10

Konnoksuym

Ha 3aHsTMKn 0byyatolumecs BbICTYNaloT C OTBETAMM, OTBEYAOT Ha BOMPOChHI
npenogaeartens, 06cyX4alT BONPOCH! N0 U3y4yeHHOMY Matepuany. OueHuBaloTCs
YPOBEHb MOArOTOBKM MO TEME, CNOCOBHOCTb CUCTEMHO U NIOFMYHO M3naratb
MaTtepuvan, aHanM3nposaTtb, POPMyNMpPoBaTb COBCTBEHHYIO MO3MLMIO, OTBEYATb
Ha [OMOMHUTENbHbBIE BOMPOCHI.

15

YCTHbIN onpoc

YCTHbI ONPOC NPOBOAUTCS HA MPAKTUYECKUX 3aHsaTusX. Obydatolmnecs
BbICTYMAlOT C AOKNanaMu, COOBLIEHUAMN, AOMONHEHNSIMUI, YH4aCTBYIOT B
LCKYCCWK, OTBeYaloT Ha BoMnpockl npenoaasatens. OLUEeHNBaeTCS YPOBEHb
JoMallHel MoAroTOBKM Mo TemMe, CroCOBHOCTb CUCTEMHO M IOMMYHO U3naratb
MaTepuan, aHanMsmpoBaTtb, POPMYNINPOBaTL COBCTBEHHYIO NO3ULMIO, OTBEYATb
Ha [OMOMNHUTENbHbBIE BOMPOCHI.

15

3auer

3a4€T HaueneH Ha KOMMNEKCHYIO MPOBEPKY OCBOEHMUS OUCLMMNINHBI.
Obyuyatowmiicst nony4aeT BONPOC (BONpockl) Mnbo 3anaHune (3aaaHns) n Bpemsi Ha
MOAroTOBKY. 3a4€T NPOBOAMTCS B YCTHOMN, MMCbMEHHOW MW KOMMbIOTEPHOWA
dopme. OueHrBaeTcs BNageHWe MatepranoMm, ero CUCTEMHOE OCBOEHME,
CNOCOBHOCTb NPUMEHSTb HYXXHbIE 3HAHWSI, HABLIKU 1 YMEHUS NPU aHann3e

NPOBNEMHBIX CUTYaLMIA U PELLEHUN NMPAKTUYECKMX 3a0aHWA.

50

CemecTp 5

TeKyLLUiA KOHTPONb

Ortyer

O6yqa+ou4v||7|c9| nuileT oT4yéT, B KOTOPOM OTpaxaert BbIMNoJIHEHNE UM, B
cooTBeTCTBMK C NONYyYEHHbIM 3a4aHNEM, OI'Ipe,EI,eJ'IéHHbIX BnOoB pa60T,
HaLeneHHbIX Ha popMMpoBaHMe NPodPecCnoHanbHbIX yMeHVH;I N HaBbIKOB.
OueHuBatoTtcs OOCTUrHyTble pe3ynbTaTbl, NPOsB/IEHHble 3HaHUA, YMEHNA N
HaBbIKW, a TakXXe COOTBETCTBME OTHETA npenobasnsaemMblM TpeGOBaHI/IﬂM.

30

YCTHBIN onpoc

YCTHbI ONPOC NPOBOAMTCS HA NpakTudeckux 3aHatusx. Obyyatowmecs
BbICTYNalOT C AoKnanamu, COOBWEHNSAMN, AOMONHEHWSIMU, YHaCTBYIOT B
LUCKYCCWU, OTBEYAIOT Ha BOMPOCH npenogaeatens. OLeHNBAETCS YPOBEHb
LOMalHel NoaroTOBKM MO TeMe, COCOBHOCTb CUCTEMHO U IOTMYHO U3naratb
MaTtepuvan, aHanM3npoBaTtb, POPMyNMPoBaTb COBCTBEHHYIO MO3MLIMIO, OTBEYATb
Ha LOMOMHUTENbHbBIE BOMPOCHI.

N

10
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dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepn3yoLLUX 3Tanbl hOPMUPOBAHNA KOMMETEHLIMIA 6annos
KoHTponbHas |KoHTponbHas pabota npoBOANTCS B Yackl ayantopHoit pabotbl. Obyyatowmecs
paboTa nonyyaroT 3afaHns Onsi NPOBEpPKU YCBOEHUS NpoiiaeHHoro Mmatepuana. PaboTa 3 10

BbINOSIHAETCS B MUCbMEHHOM BULE U cOAETCS npenogasartento. OueHuatotcs
BnageHue matepuanom no teme pa6OTbI, aHannTn4yeckune CI'IOCOﬁHOCTVI, BnageHve
MeTonamun, yMeHnsa U HaBblKW, HeobxoOuMble ONs BbIMONHEHUS 3a0aHWA.

dk3ameH OK3aMeH HaLeneH Ha KOMMIEKCHYIO0 NPOBEPKY OCBOEHUS OUCUMMNHBI. DK3aMeH 50
MPOBOAWTCS B YCTHOM NN NCbMEHHOM dhopMe no BuneTtam, B KOTOPbIX
coepxarcsi Bonpochl (3anaHns) no scem temam kypca. Obydyatowemycs naércs
BpeMsi Ha noarotosky. OLeHVBaeTCcs BNafeHue Matepunanom, ero CUCTEMHOE
0CBOEHUE, CNOCOOHOCTb NMPUMEHSITb HYXXHbIE 3HAHWSI, HABBIKU U YMEHUS Npu
aHannae NpobnemMHbIX CUTyaunin U peleHnn NPakTUYecKnx 3aaaHunii.

7. MNepeyeHb OCHOBHOW U [ONONHUTENBLHON Y4eOHOW NuTepaTypbl, HEO6XOAUMOW ANt OCBOEHUS OUCLUMNINHBI
(monyns)
7.1 OcHoBHas nuTeparypa:

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

2. 3eepes B.B., MeauunHckast Mukpobuonorusi, BUpyconorus n uMmyHonorusi. Tom 1. [SnekTpoHHbI pecypc] / Moa pen.
B.B. 3eepeBa, M.H. Bboityenko - M. : TOOTAP-Menna, 2014. - 448 c. - ISBN 978-5-9704-2914-3 - Pexum gocTyna:
http://www.studmedlib.ru/book/ISBN9785970429143.html

3. 3eepeBa B.B., MeanuuHckas MMkpobuonorus, BUpyconorus u nMmyHonorus. B 2 1. Tom 2. [9nekTpoHHbI pecypc] :
yuebHuk / MNop pen. B.B. 3sepesa, M.H. bBoiiueHko - M. : TOOTAP-Megnua, 2014. - 480 c. - ISBN 978-5-9704-2915-0 -
Pexwum goctyna: http://www.studmedlib.ru/book/ISBN9785970429150.html

7.2. OononHutenbHaa nuteparypa:

1. Kyparoga H.I"., Mukpobuonorusi. Yactb 1. MNpokapuoTtnyeckas knetka [9nekTpoHHbI pecypc] : yuebHoe nocobue /
H.I". KypaHoBa, .A. Kynatagge. - M. : [pomerteit, 2013. - 108 c. - ISBN 978-5-7042-2459-4 - Pexum poctyna:
http://www.studmedlib.ru/book/ISBN9785704224594 .html

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

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-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

BO3/MNHdekumnoHHble BonesHu - www.who.int/topics/infections_diseases/ru
Mwukpo6uonorus - http://www.microbiologu.ru/

Mukpobbl 1 yenosek - www.mikrobiki.ru/mikroorganizmy/mikroorganizmy-v-zhizni-cheloveka
CtpoeHue kneTkn npokapwmort - http://medbiol.ru/medbiol/microbiol/000f9cdf.htm

9. MeTognueckue ykasaHusl oisi 06yyaloLLLMXCS MO OCBOEHUIO AUCLUM/IMHBI (MOOYNS)
Bupg pa6ot MeTtoauyeckue peKoMeHaauumn

nekummn B xone 4TeHus nekumin npenogaeaterb pacckasbiBaeT 06 OCHOBHbBIX MOHSATUSIX 1
TEPMUHOJOrMYECKNX OCODEHHOCTSAX MaTepuana kKypca, a TakxXe CBA3aHHbIX C HUM TEOPETUYECKUX
1 npakTn4ecknx npobrnem, naet pekoMeHaauun no npoBeaeHno CaMocTosITENbHON paboTol 1
€CaMonoaroToBke. JIeKUMOHHBIA KypC NO3BONUT CTyAEHTaM MONyYnTb OCHOBHYIO MHCPOPMALMIO MO
OaHHOM gucunnnnHe

nabopatopHble | JTabopaTtopHbie paboTbl BEIMOMHSAOTCS COrNacHo rpadouky y4ebHoro npowecca no AMCUMnvHe.

paboThi Mpw BbiNonHeHUn nabopaTopHbIX padoT cobnogaeTcs NPUHLMMN UHANBUOYANbHOMO BbINONHEHUS
pabot. K nabopatopHbiM pabotaM obydatowwmiics 4oMyckaeTcsl TONbKO Nocne MHCTpyKTaxa no
TexHuke 6esonacHocTh. B xone BbiNoNHeHWs nabopatopHoit paboTbl 06y4atoWUiCs BbINONHSAET
HasHayeHHylo NpenoaaBaTenem NPakTUYeckyto 3anady 1 ogPOPMASET X0 BbIMONHEHUS 1
pesynbTaThl aKCNepuMeHTanbHon paboTbl B paboyeit TeTpaau.
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Bup pabot MeTtoaunyeckue peKkomeHaauum

camocTosiTenbHas | B xone camocTosATenbHoi paboTtsl 0byyatolmecs NpoBoAsST NPOpPaboTKy TEOPETNHECKIX

pabota MaTepuanoB NOMYYEHHbIX HA ayAUTOPHbIX 3aHATUAX. CTyLeHTaM pekoOMeHayeTCcs nocne
3aBepLIeHNs 3aHATUI B 3TOT Xe OeHb npocMaTpmsaTh U aHanu3npoBaTb TEKCT NEKUUA 1 3anucu ¢
NPaKTUYeCcKMX 3aHATUIA. HekoTopble TEMbI, @ TakXe HesICHble BOMPOCH! TPEOYIOT [OMNONHUTENBHOrO
CaMOCTOATENbHOMO TBOPYECKOro noncka. B HekoTopbIx cnydasix HesICHble BOMPOCHI cneayet
oUKCMpPOoBaTh, YTOOLI MONYYNTb KOHCYNbTAUMIO Y NpenoaaBaTens. [Mpu noaroToBke K cnepyoLei
NeKkunn NoBTOPSATb NpenblayLlyto C y4eTOM 3HaHWIA U HaBbIKOB, NOJTyYEHHbIX B X04€ NpakTU4ecKmx
3aHaTWiA. CnenyeT perynsipHO NOBTOPSATb OCHOBHBIE MOHATUAS Y TEPMUHbLI NO 3a4aHHOW TEME ANS
3PdPEKTUBHOM NOArOTOBKU K 3a4eTy.

KoHTponbHas | Mpu noarotoBke K KOHTPONbHOW paboTe HeOBX0AMMO MCMONb30BaTh NEKLMOHHbIA MaTepuan,
paboTa PEKOMEHOOBAHHYIO NMTEpaTypy, MaTepuarnbl NPakTUYECKUX 3aHATUIA U OPUEHTMPOBATLCS Ha

CNUCOK KOHTPOJbHbIX BoNpocoB. KoHTpornbHas paboTta NpoBOANTCS B YAChl ayAUTOPHON paboTbl.

Obyuarowwmecs nonyyaroT 3a8aHus Ans NPOBEPKU YCBOEHUS NPONAEHHOrO MaTepumana.

KONJoOKBNYM Bo BpeMs KONnnokesnyma 06yqa+ow,eMy09| npegnaraeTtcs npencrtaBsnTb passepHyTbn?l OTBET B paMKax
TEM, pa306paHHb|x Ha npenbloyumnx 3aHATUAX. Ins YCNEeWwHOoro npoxoxaneHmns KoJinokenymon
PEKOMeHOYyeTCA perynsapHo NoBTOPATb Matepuan nekumn n npakTn4ecKnx 3aHATUR, n3y4atb
PEKOMEHOOBAHHYO OCHOBHYIO U OOMONHUTENbHYIO NUTeparypy.

yCTHbIA onpoc | Bo Bpems ycTHOro Bonpoca obyyatowemycs npeanaraetcs npeacTaBuTb ONPeaeneHns OCHOBHbIX
TEPMVHOB ¥ MOHATUIA, pa30bpaHHbIX Ha NPeablaylWmx 3aHATUSX. [Ins yCnewHoro npoxoX aeHns
YCTHBIX OMPOCOB PEKOMEHOYETCS PErYNSPHO MNOBTOPSATH MaTepuan nekumnii  npakTuieckmx
3aHSATWIA, N3y4yaTb PEKOMEHAOBAHHYIO OCHOBHYIO 1 OOMONHUTENBHYIO UTepaTypy.

3ayet 3aueT npeacraensieT coboii NpoBepKy NONYYEHHbIX B XO4E Kypca 3HaHwi. Moarotoeka
obyuatolierocs kK 3a4eTy BKIOYAET CAMOCTOSTENbHYIO paboTy B Te4eHre ceMecTpa v
HenocpeaCTBEHHYIO NMOATOTOBKY B AHU NpeAlecTBytowme ak3ameHy. [oarotoeky LenecoobpasHo
HayaTb C NnaHWpoBaHus 1 nogbopa nutepartypsl. [Mpexae Bcero cneayet BHUMATENbHO U3Y4nTb
nporpamMmy AUCLMMINHBI U NPEACTaBNeHHbIe B HEM NprMepHble Bonpockl. CneayeT BblAeNUTb
Hanbonee HEMoOHSATbIE N HAVMEHEEe 3HAKOMbIE NMYHKTbI 1 yaenuTb UM ocoboe BHUMaHe. Mpu
MoAroToBKe K 3a4eTy Heo6X04MMO OCYIWECTBUTL NMOBTOPEHME BCEro MaTtepmana no kypcy. Ha aty
paboTy Heo6xoaouMo BblLeNUTb HaMbonblyo YacTb BpeMeHu. Cnenytoweli ctaaneli Sensercs
CaMOKOHTPO/b 3HAHWSI U3Y4EHHOro MaTeprana, KoTopblii 3aK/l04aeTCcs B YCTHOM OCBELWEHUM
pasHbix YacTel Mateprana nporpammsl. [ins ycBoeHns nHgopMauuy noMnmo BepbanbHoro
MexaHun3ma LenecoobpasHo 3afeicTBoBaTb U MOTOPHbIE pecypchl MamsTu, koraa obyyatowmecs B
NMCbMEHHOM BKE MO NaMsiTV MbITAOTCS BOCNPOW3BECTY OCHOBHbIE KOHLIENLUMU Kypca B
rpadpryeckom Buae. Obyyatowmiics LONXEH AEMOHCTPUPOBATb NMOHMMAHUE B3aUMOCBSI3M
OCHOBHBbIX MOHATUI ANCLMMINHDBI, NPOAEMOHCTPUPOBATL CMOCOBHOCTY K aHanuay npu
MCMoNb30BaHNM y4ebHbIX MaTepuanos.

oTyeTt Obyqarowmincs NMweT OTYET, B KOTOPOM OTPAXAET BbINONHEHWNE UM, B COOTBETCTBUN C
MONy4YEHHbIM 3a0aHMEM, ONpPenenéHHbIX BUAOB paboT, HAaLENEHHbIX HA (DOPMUPOBaHME
NPOgECCHOHANBHBIX YMEHWIA 1 HABbIKOB. OLEHMBAIOTCS OOCTUrHYThIE Pe3yNbTaThl, NPOSIBEHHbIE
3HaHWsl, YMEHUS 1 HAaBbIKW, a TAKXXE COOTBETCTBUE OTUETA NPELbsBNSEMbIM TPEHOBaAHNSAM.

aK3aMeH DK3aMeH NpoXoauT B TPAAMLMOHHOW doopMe, KaXdblii 9K3aMeHaLVOHHbI OUneT cooepXuT asa
BOMpOCa No AUCUMMNANHE U3 CNUCKA 9K3aMeHaLNOHHbIX BONPOCOB. DK3aMeH SIBNSAEeTCS
HeoTbeM/eMoli YacTblo y4ebHOro npolecca v Npu3BaH OLUEHWUTb, 3aKpenuTb 1 YyNopsaodnTb
3HaHWUS CTydeHTa, NONyYeHHbIe Ha 3aHATUSIX 1 CaMOCTOSTeNbHO. [pu NOAroTOBKE K 3K3aMeHy
HeobX0aMMO ONMpPaThbCs, NPeXAe BCero, Ha nekuun, a Takxe Ha UCTOYHUKK, KOTopble
pasbupanncb Ha NPaKTUYECKUX 3aHATUSIX B TedeHne cemecTpa. [oarotoeka K ak3ameHy BKIo4aeT
B cebsl: - NpopaboTKy OCHOBHbIX BOMPOCOB KYpCa; - YTEHNEe OCHOBHOW W OOMONHUTENbHOM
nuTepaTypbl Mo TeMaM Kypca; - noadop NpUMepoB U3 NPaKTUKK, UNNIOCTPUPYIOLLKX TEOPETUYECKUIA
MaTtepvan Kypca; CMcTeMaTm3aLumio U KOHKPeTM3aLmio OCHOBHbIX NMOHSATUMA OUCUMMANHLI; -
COCTaBNieHVe NPUMEPHOro NnaHa oTBeTa Ha ak3aMeHaUVOHHbIe BOMPOCHI.

10. NMepeuyeHb MHCGOPMALLMOHHBIX TEXHOJIONMIM, UCMOJb3YEeMbIX NMPU OCYLLECTBIIeHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniavHe (Mooynio), BKaoUYas nepeyeHb NporpaMMHoro obecneyeHns U MHGOOPMaLMOHHbIX
CcnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

OcgoeHue gucumnnuHbl "Mukpoburonorus, Bupyconorns” npegnonaraeT UCNonb30BaHUE CNELYIOWErO NPOrPamMMHOro
obecrneyeHus  MHPOPMALIMOHHO-CMPABOYHBIX CUCTEM:

OnepauwnoHHas cuctema Microsoft Windows Professional 7 Russian
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MakeT odgoucHoro nporpammHoro obecnedeHust Microsoft Office 2010 Professional Plus Russian
Bpaysep Google Chrome
Adobe Reader XI

YyebHo-MeToaM4eckas nutepatypa aasi JaHHOW AUCUMMANHBI UIMEETCS B HANMYMKN B 3NIEKTPOHHO-6MBNMOTEYHOI cucTeme
"KoHcynbTaHT cTyaeHTa", DOCTYN K KOTOPOi npenocTasneH obyyatowmmesi. MHoronpodunbHbIn 0bpasoBaTenbHblii
pecypc "KoHCcynbTaHT CTyoeHTa" SBsieTCst 3aNEeKTPOHHOM 6ubnmoTtedHol cuctemoli (9BC), npenocTaBnsitoweid 4ocTyn
yepes ceTb VIHTEepHET K y4ebHo nntepatype 1 OOMNONHWUTENIbHBIM MaTepuanam, NpuobpeTeHHbIM Ha OCHOBAHWUM NMPSMbIX
[IOroBOPOB C npasoobnagatensiMu. MNofHOCTbIO COOTBETCTBYET TPeboBaHMSIM doeiepalibHbIX FOCYAaPCTBEHHbIX
obpaszoBaTe/bHbIX CTaHOaPTOB BbiCWeEro 06pas3oBaHns K KOMMNEKTOBaHNIO BUBNNOTEK, B TOM YUCTE SNEKTPOHHBIX, B
4yacTn OPMMPOBAHNSA (DOHLOB OCHOBHOW M LONONHUTENbHOW NNTEpaTypbI.

11. OnncaHue matepuanbHO-TeXHUYeckon 6a3bl, HE06XOANMOW ANs OCYLLEeCTB/IeHUs1 06pa3oBaTenbHOro
npouecca no gucuuniavHe (Moayno)

OcBoeHue gucumnnuHbl "Mukpoburonorus, Bupyconorus” npegrnonaraeT UCNoNb30BAHUE CNELYIOWErO
MaTtepuanbHO-TEXHNYECKOro 0BecneyeHns:

MynbTuMeouiiHas ayautopusi, BMectumocTbto 6onee 60 Yenosek. MynbTumMenninHas ayamTopusi COCTOMT U3
WHTErPUPOBaHHbIX MHXEHEPHbIX CUCTEM C €OVHOW CUCTEMOW YNPaBneHUsl, OCHaLEeHHas COBPEMEHHbLIMU CPEeLACTBaMM
BOCMPOU3BEAEHVS U BU3yanusaumm nioboli BULEO 1 ayano MHGOpMAaLIUK, MONYYEHUS N Nepefaqn aNeKTPOHHbIX
LOKYMEHTOB. TunoBas KOMNnekTauns MynbTUMEOUAHOM ayouToOprn COCTONT M3: MyNbTUMEONAHOIO NPOEKTOopPa,
ABTOMATU3VMPOBAHHOMO NMPOEKUMOHHOMO 3KPaHa, akyCTMHECKON CUCTEMbI, & TaKXE NHTEPAKTUBHOMN TPUOYHDI
npenogasaTens, BKAoYaWwen Ta4-CKpYH MOHUTOP C AMaroHanbio He MeHee 22 AioMOB, NEPCOHaNbHbIN KOMMbIOTEp (C
TEXHMYECKMMU XapakTepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb), koHbepeHLU-MNKpOdOoH,
6ecnpoBoaHO MUKPOGIOH, 6nok ynpasneHns obopynoBaHvneM, nHtepdericel nonknoyenms: USB,audio, HDMI.
NHTepakTmBHas TpnbyHa npenonaBatens SBASETCS KIHOYEBbIM 9/IEMEHTOM yrpaBneHus, 06 beAUHSAIOWNUM BCe YCTPOCTBA
B €OMHYIO CUCTEMY, U CNYXWT NMOMHOLEHHbIM paboyrm MecToM npenogaeartens. [NpenonasaTtent NMEET BO3MOXHOCTb
NIErKO YNpaBnsiTb BCEW CUCTEMOWA, HE OTXOAS OT TPUBYHBI, YTO NMO3BONSET NMPOBOANTL NEKLMU, MPAKTUYECKME 3AHSATUS,
npeseHTauum, BebuHapbl, KOHPEPEHLUN 1 ApYyrue BULbl ayAUTOPHOW HArpy3kn obyyatowmxcs B yL06HOM 1 LOCTYNHOM
INS HUX OOPME C NMPUMEHEHVNEM COBPEMEHHbBIX UHTEPAKTUBHbBIX CPELCTB 0Oy4YEHWSI, B TOM YACE C NCMONb30BaHNEM B
npoLecce obyyeHns Bcex KOpropaTuBHbIX pecypcoB. MynbTUMeauiiHas ayantopust Takxe OCHaleHa WPOKONONOCHbIM
ngCTynom B CETb UHTEPHET. KOMMbIOTEPHOE 060PYLOBAHNEM MMEET COOTBETCTBYIOWEE NNLEH3VOHHOE NPOrpaMMHOE
obecneyeHue.

CneunanunsmpoBaHHas nabopatopvsi ocHalleHa o6opyaoBaHneM, Heo6XoaNMbIM ANsi NpoBeAeHWst nabopaTtopHbix pador,
NPaKTUYeCKMX 3aHSATUA 1 CaMOCTOSTENbHOM PaboThl N0 OTAENbHLIM AUCLUMUMNMHAM, a TakXe NpakTuK 1
Hay4Ho-nccnepoBatenbckol paboTel obyyatowwmxcs. Jlabopatopus paccyvMTaHa Ha 0AHOBPEMEHHYIO paboTy
obyyaloWmnxcs akagemMmyeckon rpynnsl MM6o NoArpynnbl. 3aHATUS NPOBOASATCS Nod PYKOBOACTBOM COTPYAHMKA
YHVMBEpPCUTETA, KOHTPONMPYIOWETO BbINONIHEHVE BUOOB y4ebHol paboTbl 1 cobntofeHne npaBun TexHukyn 6e3onacHoCTu.
KayecTBeHHbI 1 KONMYECTBEHHbIN cocTas 060pyA0BaHNS U PACXOAHbIX MaTepManos onpeaensieTcs cneungukon
06pa3oBaTte/nbHbIX NPOrpamM.

12, Cpeﬂ,CTBa apgantauumv npenopgasaHus oUCUNMNIUHDbI K I'IOTpeﬁHOCTﬂM 06y'-|arou.|.uxca UHBaNUOoOB U nuuy C
orpaHun4eHHbIMU BO3MOXHOCTSAMU 300POBbSA

npl/l Heobx0OMMOCTV B O6p33083TeﬂbHOM npouecce NpuMeHsaTCa cnegyowme MetTodbl U TEXHONOrnn, obneryatouwue
BOCMpUATME UHpopMaLnUm 06y‘-Ia}OLIJ,I/1MI/ICFI nHBanngamn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMIN 300P0BbA:

- cO3aaHve TEKCTOBOW BEPCHM NOBOro HETEKCTOBOrO KOHTEHTA ANS €70 BO3MOXHOro npeobpasoBaHns B
anbTepHaTVBHbLIE (POPMbI, yO0OHbIE NS Pa3NNYHbIX NOfb30BaTENEN;

- CO30aHNe KOHTEeHTAa, KOTOprIZ MO>XHO NpencTaBnTb B pa3yin4yHbIX Bnaoax 6e3 noTepun OaHHbIX UK CTPYKTYPbI,
npenycMoTpeTb BO3MOXHOCTb MaCLIJTa6I/IpOBaHI/I9I TeKCTa un m306pa>|<eH|/||7| 6e3 noTepun Ka4yecTea, NpenycMoTpeTb
OOCTYNHOCTb ynpaBneHnsa KOHTEHTOM C KnaBmnartypbl;

- co3[aHne BO3MOXHOCTEN A5 0by4atoWwmxcs BOCNPUHUMATL OAHY M TY Xe MHpopMaumio N3 pasHbiX UCTOYHWUKOB -
HanpumMep, Tak, 4Tobbl NULA C HAPYLWEHNSAMM cryxa NonyYany MHopMauuto BU3yanbHO, C HAPYLIEHNSMU 3pEHMS -
ayaunarnbHo;

- NPVYIMEHeHNe NPOorpaMMHbIX CPeacTB, obecneymBatoLmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OVCLUMNIMHON, 3a CHET aNlbTepHATMBHbBIX CNOCOOO0B, B TOM YMC/e BUPTYasbHbIX nabopaTtopuii U CUMYSLIMOHHBIX
TEXHONOIMNIA;

- MPUMEHEHVE ONCTaHUMOHHBIX 0BpasoBaTenbHbIX TEXHONOTMIA 4f1s Nepeaayn MHGopMaLum, opraHn3auun pasnmnyHbIX
(POPM MHTEPAKTVBHOM KOHTAKTHOW paboThl 0By4arolwerocs ¢ npernonasaTteneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTyT
ObITb MCNONb30BaHbI A1 MPOBEAEHNS BUPTYabHbIX NEKLMUIA C BO3MOXHOCTbIO B3aIMOLENCTBUS| BCEX YHACTHUKOB
OUCTaHUMOHHOIO 06y4eHust, NPOBELEHUS CEMUHAPOB, BbICTYM/IEHUS C AOKNALaMU U 3aLMTbI BEINOSHEHHBIX pabor,
NpoBeAeHNs! TPEHUHIOB, OPraHU3aLMy KONNEeKTUBHOM paboThl;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMMIA 4N OpraHnu3aummn OopM TEKYLLETO U MPOMEXYTOYHOMO
KOHTpOns;
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- yBenndeHne npoaonxXnTtenbHOCT caoadun 06y'-|a+ou4v|M09| MnHBANMOOM Unn nNMUOM C orpaHM4eHHbIMM BO3MOXKHOCTAMU
300p0BbSA hopM ﬂpOMe)KYTOHHOIZ arrectaunmn no OTHOWEHUIO K YCTaHOBﬂeHHOI7I npPOAONIXUTENIbHOCTU NX Coa4qu:

- NPOLONXNTENbHOCTM CAaun 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHON ¢popMe, - He Bonee YeM Ha 90 MUHYT;

- NPOOONXNTENBHOCTU MOArOTOBKM 06y4Yatolerocsi K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatowwerocs npu 3awmte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsamMm ®IrOC BO n yuyebHbiM nnaHom no cneumnansHoctu: 30.05.03
"MenunuunHckas knbepHeTrka" 1 cneunannaauum He NPeayCMOTPEHO .
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