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IMporpamma quctmuasl "Mukpo6uosnorus, Bupycosorus'; 33.05.01 "dapmanus”.

Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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IMporpamma quctmuasl "Mukpo6uosnorus, Bupycosorus'; 33.05.01 "dapmanus”.

[IporpamMmy AuCIMIUTHHEL pa3padoTaii(a)(u): JOoIeHT, K.H. (moueHT) 3enenuxuH [1.B. (kadenpa mukpoduonoruu, LieHTp
OUOJIOTMH U TIeJarornaeckoro oopasosanust), Pavel.Zelenikhin@kpfu.ru ; 3aBemyromuii kacdenpoii, 1.H. (mpoceccop)
Wbnnckas O.H. (kadenpa mukpobuonoruy, Lientp 6uosnorun u neparorndyeckoro oopasosanusi), Olga.Ilinskaya@kpfu.ru

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

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

Mudp PacuudpoBka
KOMIeTeHIIN npuodperaeMon KOMIeTeHIINH
OIIK-1 CriocoOeH MCIOJIb30BaTh OCHOBHBIE OMOJIOTUUeCKUe, (PU3NKO-XUMUYECKHE, XUMUYECKHE,

MaTeMaTH4YecKrue METO/IbI [Tl pa3padOTKH, UCCAEAOBAHUN U SKCIIEPTU3bI JIeKapCTBEHHbIX
CPEJICTB, U3rOTOBJICHUS JIEKAPCTBEHHBIX MTPENapaToB

OO0yyarnInuiics, OCBOUBIINI TUCIMIUIAHY (MOJYJIb):
JloJKeH 3HATh:

- OCHOBHBIE OHOJIOTHUECKUE METO/JbI aHAJIN3a U CII0COOBI MX MPUMCHEHUA ]I pa3pa60T1<I/1 I/ICCHCHOBaHI/Iﬁ 1 SKCIIEPTU3BL
JICKAapCTBCHHBIX CPEACTB 1 JICKAPCTBEHHOI'O PACTUTEJIbHOI'O ChIPbSI;

- OCHOBHBIE MaTEMAaTHYECKUE METO/IbI U CIIOCOOBI MAaTeMAaTHYeCKON 00pabOTKM JaHHBIX, MTOJYUYEHHbIX B X0/e pa3paboTKu
JIEKapCTBEHHBIX CPE/ICTB, a TAKXKe MCCIIEIOBAHMI U SKCIIEPTU3bI JIEKAPCTBEHHBIX CPEJICTB U JIEKAPCTBEHHOTO PACTUTEIBHOTO
CBIPBSI.

HoKkeH yMeTh:

- 000CHOBaHHO MMPUMCHATb OHOJIOTMYECKIE METOAbI aHAJIN3a 1A pa3pa60TKH, I/ICCIICIIOBEIHI/Iﬁ 1 SKCIIEPTU3BI JIEKAPCTBEHHBIX
CpeACTB U JICKAPCTBEHHOI'O PACTUTEIILHOI'O ChIPbA;

- IPMMEHATh MaTeMaTHYEeCK1e METOABI U OCYILECTBIIET MATEMAaTUUECKYI0 00pabOTKY JaHHBIX MOJTy4YEHHbIX B X0
Pa3pabOTKM JIEKAPCTBEHHBIX CPEAICTB, a TAKXKE UCCIECAOBAHMUI M SKCIEPTU3BI JTIEKAPCTBEHHBIX CPEICTB U JIEKAPCTBEHHOTO
PACTHUTEJILHOTO ChIPbA.

JlomxeH Bl1aaeTh:

- HaBBIKAMH OMOJIOTMIECKOTO aHAIN3a, METOAUKON SKCIePTH3Hl JTIEKAPCTBEHHBIX CPEJICTB U JICKAPCTBEHHOTO PACTUTEIIHHOTO
CBIPBST;

- HaBBIKAMM MaTEeMaTUYECKOTo aHAJIN3a U MaTeMaTHYeCKor 00pabOTKHU JaHHBIX TOJyUYeHHBIX B X0/l pa3paboTKu

JIEKapCTBEHHBIX CPE/ICTB, a TaKkKe UCCIIEA0BAHUI U SKCIIEPTU3BI JIEKAPCTBEHHBIX CPEICTB U JIEKAPCTBEHHOT'O PACTUTEILHOIO
ChIpbSL.

2. Mecto guctumimHabl (MoayJist) B ctpykrype OIIOII BO

HannHas quciuruinHa (MOAyJib) BKodeHa B paszjen "B1.0.26 [ucuurmhsl (MOayM)" OCHOBHOM NPpOohecCHOHANbHOI
obpazoBaresbHOI porpammbl 33.05.01 "Papmanus (Papmanus)” u oTHocuTces K oos3arenbHoi yactu OITOIT BO.

OcBauBaercs Ha 2, 3 Kypcax B 4, 5 cemecTpax.

3. O0beM QUCHUILIMHLI (MOIYJIs1) B 3a4€THHIX € JHHUIAX C YKa3aHHEM KOJHYECTBA YACOB, BbIJEJE€HHbIX HA
KOHTAKTHYIO Pa00Ty 00y4Yalomuxcsi ¢ Npeno/jaBareieM (Mo BHAaM yueOHbIX 3aHATHII) M HA CAMOCTOSATEJLHYIO
padoTy o0ydamuxcst

OO01as TpyJOeMKOCTh AUCHUILIMHBL COCTABIIsIET 6 3aueTHbIX (bie) enuHuIl(bl) Ha 216 yaca(oB).

KonrtaktHas padora - 122 yaca(oB), B TOM 4ucie JeKiuu - 36 Jaca(oB), mpakTuueckue 3anATus - 0 yaca(oB), JabopaTopHbIe
padoThI - 86 yaca(oB), KOHTPOJIb CAMOCTOSITEIbHON padoThl - 0 yaca(oB).

CamocrositenibHast pabota - 67 daca(oB).
KouTposs (3auét / x3ameH) - 27 yaca(oB).
dopma MPOMEKYTOTHOTO KOHTPOJISI IUCLIUILTIHBL: OTCYTCTBYET B 4 CEMECTpe; 9K3aMeH B 5 CeMecTpe.

4. Conep:xaHue AVCHUILIAHBI (MOYJIsI), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3jejaM) ¢c yKa3aHneM 0TBeJeHHOr0 Ha
HHUX KOJHYECTBA aKaA€MHYE€CKHUX YaCOB U BU10B y'—le6HI)IX 3aHATHN

4.1 CTpykTypa U TeMaTH4€eCKHIl IUIaH KOHTAKTHOM U CAMOCTOATEJbHON Pa6OThI O JUCHHUILIHHE (MO/IYJIIO)
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IMporpamma quctmuasl "Mukpo6uosnorus, Bupycosorus'; 33.05.01 "dapmanus”.
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Tema 1. Mukpo6uosorus kak Hayka. OCHOBHbIE
Ho/ipa3ziesieHr st MUKpPOOUOJIOTHH.

. |Mukpoopranusmel B ipupoje. ®opma 1 pazmeps!

IPOKapHOT. MOp(OTHUITBI TATOTEHHBIX OAKTEPUId.

Tema 2. CtpykTypHas opraHu3anus IpOKapuOTHOU
KJIETKH, (DYHKLIM €€ OTJEJbHBIX OpraHeul ’
KOMIAapTMEHTOB. OTJIMYUSA OT KJIETKH 9yKApHOT.
CrpyKTypHasi OpraHu3anus 0akTepuii -
OOJIMraTHBIX TTAPa3UTOB YeJIOBEKa.

Tema 3. Oprassl ¥ TUIIBI JBIKECHUS
MHUKPOOpPraHu3MoB. 1wy, KryTUKH, akCUaJIbHblE
pubprbl. Takcucsl. [ToABUAKHOCTD MATOT€HHBIX
OaxTepuil. [IBrkeHne CiupoXeT, CIIMpPUILI,
BUOPHUOHOB.

Tema 4. IIpoucxoxaenue xu3uu, mup PHK,
BO3HMKHOBEHUE MPOKAPUOT U 9YKAPHOT. DBOJIOLMSA
MaTOr€HHBIX MUKPOOPIaHU3MOB.

Tema 5. BuopazHooOpa3sue MUKpPOOPraHU3MOB.
CoBpeMeHHas ciucTeMaTHKa MPOKapUoT.
dutoreHeTnyecKkas U KiouyeBas KilacCupUKaluu.
ITpakTyeckas cucreMaruka naroreHos. CepoBapel,
6uoBapsl, (haroBapsl.

Tema 6. Iluranue MukpoopraHusmoB. TpaHcTiOpT
MUTaTeNIbHBIX BellecTB. Poct, pazBurue n
KyJIbTUBHPOBaHME NPOKaproT. HekynbTuBHpyeMble
1 1oKostmmecs: (GoOpMbl MUKPOOPIaHU3MOB.
[Iepcuctupyioiue nHpEKIUn.

Tema 7. MeTab0s3M MUKpoOpranuzmMoB. CrocoOst
HOJTy4YeHus1 SHeprur. [{pixaHue u OpoKeHue.
MeTab0IM3M MaToreHHbIX OaKTepuii

10

Tema 8. O6mue npasuia padoTH B
MUKPOOHOJIOTMYECKO# 1Ta00paTOpUH.

Tema 9. Mukpockonus. ITpemapats! KUBBIX
MHKPOOPTaHU3MOB.

10.

Tema 10. Mopdosorus pasjMuHbIX Ipymn
MIPOKAPHOT U SYKAPHOT.

@)}

10

11.

Tema 11. PukcMpoBaHHbBIE OKPALICHHBIE
TMIpernaparsl.

o]

12.

Tema 12. [ToBepXHOCTHBIE CTPYKTYPBI IPOKAPUOT.

13.

Tema 13. BHyTpeHHHE CTPYKTYPHI KJIETOK IPO- U
9YKapHoT.

22

14.

Tema 14. Bakrepuonoruyeckas nocyja u ee
crepuiamn3anus. [lurarensHble cpesl:
[IPUrOTOBJIEHHUE, METOABI MX YIJIOTHEHHUS,
CTepUIM3aLus U XpaHEeHHUe.
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IMporpamma quctmuasl "Mukpo6uosnorus, Bupycosorus'; 33.05.01 "dapmanus”.

Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-

HX TPYJ0E€MKOCTH (B 4acax) CTOSI-

N Pazmeant qucuumimnnb / Ce- Iexmun,Texmmu|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-

Bcero | cdopwme | Bcero | ¢popme | 00Ta

Tema 15. MeTtozel noceBa 1 KyJIbTUBUPOBaHHUS
MUKPOOPTaHH3MOB.

15. 5 0 0 0 0 18 0

16 Tema 16. MUKpoOHOJIOTIYECK NI aHAIN3 OOBEKTOB 5 0 0 0 0

. o 18 0 12
OKPYXaIOIeH Cpepl.

Tema 17. CanurapHasi MUKPOOUOJIOTHSI.
17.|YcTpoiicTBO MUKPOOUOIOrMYECKO! J1ab0paTopuu. 5 2 0 0 0 0 0 0

Tema 18. MenunuHCKast MUKPOOHOJIOTHS.
ITaToreHHbIE ¥ YCIIOBHO-IIATOI€HHBIE
18. Y 5 4 0 0 0 0 0 0
MUKpOOprann3Mbl. OCHOBHBIE TPYIITH ITATOT€HOB
yeJIoBeKa.

Tema 19. ®akTOpsl NATOT€HHOCTH U BUPYJIEHTHOCTD
MHKPOOPraHU3MOB. [ OpH30HTANIBHBIN ITepeHOC

19, [M1KPOOP PHIOHTE P 5 2 0 0 0 0 0 0

I€HOB B IIATOreHe3e MH(pEKIU.

Tema 20. MH(ekuun, OCHOBHBIE ITyTU NepeJadu
uHpekumil. [TaToreHHble MUKpPOOPraHU3Mbl Kak
MPUYMHA BOSHUKHOBEHHUS anuieMuil. BozbyanTenn
20. | uX pacrpoCTpaHEHUE B IPUPOAHBIX pe3epByapax. | 5 4 0 0 0 0 0 0
3aImuTHBIE MEXaHU3MBI OpPraHu3Ma YeJIoBeKa.

Tema 21. Bupycsl. CTpoenue, KiacciupuKarus,
JKU3HEHHBIN LUKJL. Bupycel yenoBeka.

71 bBakTeprodary 1 UX posib Kak MOTEHIUATIBHBIX 5 4 0 0 0 0 0 0
" [aHTHOAKTEpHATBHBIX areHTOB B Tepanuu. [IpHoHsL.
[TpuoHHBIE GOJIE3HU.

Tema 22. ndexkumoHHble 32001eBaHUs,
BbI3bIBaeMble MUKpOMHULIETaMU. JIOKaNbHbIE 1
27 |CHCTEMHbIE MUKO3EL. PacnpocTpaHeHHOCTb KOXKHBIX

. 5 2 0 0 0 0 0 9
MHKO30B. Pentkue (hopmbl MMKO30B M UX
BO30yAUTENN.
l1Toro 36 0 0 0 86 0 67

4.2 Coaep:xaHue JUCHUILIMHBI (MOYyJIs1)

Tema 1. Mukpoo6nogorus kak Hayka. O CHOBHbIE OApa3/eJieHisI MUKPOoOnoJorna. MuUKpooprann3mMsl B
npupofe. Popma n pa3mepsl npokapnoT. Mop ¢ oTunsl NaToreHHbIX 6aKTePHI.

Mukpo6uosiorus Kak Hayka. BosHUKHOBeHHE M pa3BUTHE MUKPOOHOJIOTHH, €€ OCHOBHBIE Mopa3aeneHus. CoBpeMeHHast
MHKPOGHOJIOTHS], ee HarpaBiieHus 1 3ana4yi. ColpanbHO 3HAaYMMble MUKPOOPraHU3Mbl, MUKPOOPTaHU3MBI M BUPYCHI -
BO30yauTEM 3200JIeBAHUI YeTOoBeKa ¥ )KUBOTHBIX. MUKPOOPraHU3MbI B MeJUIIMHE M HApOAHOM Xo3sicTBe. Vcnonb3oBaHue
MHKPOOPraHU3MOB /TSI TIOJTyYeHHs OMOJIOTUYECKH aKTUBHBIX COSAMHEHUI, BATAMUHOB, AaMUHOKHCIIOT, QaHTHOMOTHKOB,
OEJIKOBBIX MPENapaToB, OPraHMYECKUX KKUCIIOT, (DEPMEHTOB U JIp. COeAnHeHui. Pas3inuHbie MOpOTHUIIbI GakTepuil.

MecTooOuTaHus U 9KOJIOTMYECKUE HUIIM IPOKAPUOT. MUKPOOHOE coOOMIECTBO U (PaKTOPBI, ONPEALIIAIOIINE €r0 Pa3BUTHE.
[yTtn B3aumopeicTBrsI B MUKPOOHOM coobuiectse. [IpoaylieHTs 1 peayleHThl. leficTBre XUMUYECKUX U (PU3NUECKUX
(pakTOPOB Ha MPOKAPUOTHI, MEXAaHU3MBbI YCTONUMBOCTA MUKPOOPIaHU3MOB K AEHCTBUIO (PU3UKO-XMMUYECKUX (DaKTOPOB.
XapakTep B3aMMOOTHOILICHUI B MUPE ITPOKApHOT. ACCOLMATHBHbIC OTHOIIEHHUSI: METaObMO03, MyTYyaJIu3M, CUHTpodHUs,
CaTTeNU3M, IIPOTOKOOIIEpalvsl, KOHCOPLIMH, KOMMeHcanu3M. KOHKypeHTHbIe OTHOIIEHNsI. AHTUOMOTUKY U GaKTEPUOLMHbI;
MEXaHHM3M UX JEeWCTBHs. YHUBepcaibHas cucteMa "Quorum sensing”, py MEKBUAOBbIX KOMMYHHUKAIMSIX y OaKTepHi.
[Nepexon naToreHHbIX GAKTEpHU B HEKYJIbTHBUPYEMOE COCTOSIHUE. POJIb MEKKIIETOUHOM BUJOBON KOMMYHHKALIMU B KU3HU
npokapuoT. O6pa3oBaHUe OUOILIEHOK MUKPOOPraHU3MOB U 3HAYEHUE TOTO IPOLIeCcca Ul MEAULIUHDI.
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IMporpamma quctmuasl "Mukpo6uosnorus, Bupycosorus'; 33.05.01 "dapmanus”.

dopma 1 pa3zMephl IPOKAPUOT. DK30- U IHIOCKEIET MUKPOOHOU KJIeTKU. XapaKTepHble 00beMHEHUs KJIeTOK. " urantckue” u
"KapJIMKOBbIe" OpraHu3Mel. PakTOPEI, OIpeeNsoue pasMepsl U popMy KieTku. [Ipumepsl MOP(OTUIIOB NATOr€HHBIX
GaKTepHii: AUIUIOKOKKH, CTPENTOKOKKH, CTA(PUIIOKOKKH, MAJIOYKOBHU/IHBIE, U3BUTHIE (POPMBI - BUOPHOHBI, CITUPUILIBI,
criupoxeThl. baktepun 6e3 KJ1eTouHoi cTeHKU. MUKOIIIa3MBl.

Tema 2. CTpyKTYypHasi OPraHu3anusi NPOKapHOTHOMN KJIeTKH, (DYHKIINH €€ OTeJbHBIX OPraHeJI u
KoMnapTMeHTOB. OTJHYHS OT KJIEeTKH dyKapuoT. CTPpyKTypHasi opranu3anusi 0 akTepuii - 00JUraTHbIX Napa3nToB
YyeJioBeKa.

BHemHMe cTpyKTYpBl MPOKaPHOTHOM KiIeTKH. KiieTouHble cTeHKH OakTeprii. MypernH-TeiX0eBBIi CAKKYITyC
IPaMITOJIOKUTENbHBIX OakTepuii. HapyxHass MeMOpaHa, nepuIuia3sMaTHyecKoe NPOCTPAHCTBO y TPaMOTPHLIATEIbHBIX OaKTepHIL.
Iapakpucramueckuii HoBepxXHOCTHBIN S-cioi. [TportoruiacTel, cdeporuiactsl U L-popmsl 6aktepuii. Okpacka MpoKapuoT o
I'pamy: coBpemeHHas olieHKa. BHyTpeHHHE CTPYKTyphbl TIPOKAPUOTHOM KJIETKU. [TOKpOBBI MPOKAPUOTHOM KJIETKH: KarCyJibl,
CJIM3HCTBIE CJIOH, YEXJIbl; UX CTPOSHME U XMMHUYecKuil cocTas. [ToBepxHOCTHBIE OpraHesuibl. Crelyantn3npoBaHHbIe OpraHe bl
CO CMENIaHHOW JIOKaNu3anue: KryTuku, pumopun. Knaccudukanus u pynkuun pumopuii. LluTomniazmMarndeckue MeMOpaHb
GaxTepuii. MemOpaHHble TUmiasl. Mopdosiorus 1 MOJIEKY ISIpHOE CTPOEHHE TeHOMOB OakTepuii. PasMephl, TOMOJIOTHS M YUCIIO
xpomocoMm. THK-cBsi3biBatomue 6ennku. BHexpomocomHuas [JHK. Posb KOMIOHEHTOB GaKTepHAaTbHBIX KJIETOK B Pa3BUTHN
MATOJIOTMUYECKUX MPOLECCOB MPH MHDeKIsaX. OOIuraTHpie BHYTPUKJICTOUHBIE TAPA3UTHI YETOBEKA: XJIAMUINN, PUKKETCHH.

Tema 3. Opransl 1 THIIBI JBUK€HUST MEKP 0opranu3moB. IInim, :krytukn, akcuaiababie pudpuiast. Takcencol.
IToABH:KHOCTH MATOTE€HHBIX 0aKkTepuil. /[BHoKeHNe CIIHP0XeT, CIMPHJLI, BAOPHOHOB.

ToABMKHOCTh U TAKCUCHI MUKPOOPraHU3MOB. AKTHUBHAS U MTACCUBHAS TOJBIKHOCTS. [[BrkeHre GakTepuii Ipy MOMOIIH
KTYTHKOB (IUTaBaHWe, pOeHHe, IBIKeHre crrpoxeT). OCHOBHBIE THUITHI KTy TUKOBAHUS TOIBMKHBIX OaKTeprid. TBUTUHHT y
naroreHHbix Oakrepuit (v [V tuna). JIBrkeHue 1o TUIY CKOJIbKeHUs (MUKCOOAKTEPUH, MUKOILIA3MBI U JIP.).
BHyTpuUKJIeTOUHAS MOJABMKXHOCTh, OCHOBAHHAS HA MOJUMepHU3aly akTHHA. [10/IBUKHOCTD MATOTEHHBIX OAKTEPHI: THIIBI
MOJIBUKHOCTH, 3HaYeHHeE [UTs1 pa3BUTHs MH(pEKIIMOHHOTO mporiecca. [ToBenenue Gaktepuit ((pOTOTAKCUC, A9POTAKCHUC,
XEMOTaKCHC, TATbBAHOTAKCHIC, MATHETOTAKCHUC U . ).

Tema 4. Ilpoucxoxaenne :;xku3un, mup PHK, Bo3HNKHOBEHHE NPOKAPHOT H 3YKAPHOT. JBOJIIONNS MAaTOTeHHBIX
MHKPOOPraHH3MOB.

dutoreHrst OpraHMYECKOro MUpa - TPH JIMHUY SBOJIOINH, TpY (POPMBI KHU3HU, Tpu goMeHa: Archaeae, Bacteria, Eukarya.
Baxueiimye OoTIMYUTEbHBIE IPU3HAKY SYKAPHOT U MMPOKaproT. HayuHble Teopry MpOrCXOXIeHUS KU3HU. [1puHImI
OGUOXUMHUYECKOr0 eIMHCTBA, ero cleACTBUs1. Teopun maHcepMuu U camo3apoxaeHus. 'KoatepsaTHas' Teopust
Onapnaa-XonieiHa, ee J0Ka3aTelbCTBa, JOCTOMHCTBA M HepocTaTtku. Teopus 'Mupa PHK'. XapakTepuctrka mporeHora.
[NosBIIeHre MHOTOKJIETOUHBIX 3yKaphOT. BropuyHas aganrtanys MUKpPOOPTraHU3MOB K Mapa3suTHIECKOMY 00pa3y KI3HH.
®DaxyIbTATUBHBINA U OOJUTaTHBINA TAPA3UTU3M B MUPE TPOKAPHUOT.

Tema 5. Buopa3Hoo6pa3ue Mukpoopranu3mMos. CoBpeMeHHasi CHCTEMATHKA NPOKApuoT. PujoreHeTHYECKAS H
KJoueBas kiaaccupukanun. Ilpakrnyeckast cucremaTuka naroreHos. CepoBapsl, 0HoBapbl, paroBapbl.

Hanpasienus B cucremaruke rmpokapuot. GeHoTunmyeckuii nmogxoa. Mepapxudeckne TakcoHsl. PuiioreHeTndeckas u
kmoueBas kiaccudukarmmm. ['enocucremarnka. Cuksenc-aHamns reaa 16SPHK B cucrematuke. Jomen Bacteria.
AxTyanmctudeckue u runorternyeckue prtymsl. JlomeHn Archaeae. CXxoAcTBO 1 pa3nuuue apxed ¢ 9yKapusMu U OaKTepUsMH.
CBoeoOpasue 9KOJIOrnieckux HullL. JKU3Hb P TeMIlepaType Bbllie TOUKU KUIIEHUsI BOIbl. DKCTpeMasbHas auaoQuis u
ranodumms. Kiaccudukanys naroreHHbIX MUKpPOOPIraHU3MOB Ha OCHOBE UX THHKTOPUAJIbHBIX, OMOXUMHUUYECKHX,
HUMMYHOJIOTHYECKHX, TATOTEHHBIX CBOMCTB. YyBCTBUTEILHOCTh TATOTEHHBIX OAKTEpHid B OakTepruodaraM Kak OCHOBA JIs
(barorepanum 1 SppasguKanUy NATOTCHOB B IIOMEIIEHUAX KIMHUK.

Tema 6. Iluranne MHUKPOOPraHu3mMoB. TpchnopT NnMUTaTEeJIbHBIX BEIIECTB. POCT, pPa3BUTHE N KYJbTUBUPOBAHUE
MpoOKapuoT. HeKan,TanpyeMble N IIOKOAIIIMECA (bOprI MHUKPOOPraHu3mMoB. HepCI/ICTprlOIIII/le I/IH(beKIII/II/l.

[MnmeBsie NOTPEOHOCTH MUKPOOPraHU3MOB. VICTOUHMKH yriieposa, SHEPruy ¥ BOCCTAHOBHUTEIbHBIX SKBUBAJIEHTOB /IS
MHKpOOprann3MoB. [1oTpeGHOCTh MUKPOOPraHN3MOB B Makpo- 1 MUKpO3JieMeHTax. TpaHCIIOpT BEIIECTB B KIIETKY.
AykcoTpods! 1 IpoTOTpodBl. YuacTre (hepMEHTOB MUKPOOPTraHU3MOB B 00ECTIEYEHNH X MUTATEIbHBIMH BEIIECTBAMH.
[IpuHLMIBE! cOCTaBIeHNs MUTATENbHBIX cpeli. OCHOBHBIE THITHI CPEl M MX MOApa3esieHIe: 110 COCTaBY, (PM3MYECKOMY
COCTOSIHMIO, Ha3HaueHmo. KynbTrBrpoBanue u poct. HakonmresnbHble 1 4ucThie KyIbTyphl. KysbTHBHpOBaHE a3pOOHBIX U
aHa’pOoOHBIX MpokaproT. [lepromueckoe Ky abTrBHpoBaHre. CHHXPOHHBIE KYJIbTypbl. POCT MUKpOOPraHM3MOB B CMETIIaHHbIX
KYJIbTYpax.

CocrosiHue NoKos U KJieToyHas auddepeHmpoBka. CTaloHapHble MpoaudepaTuBHO MOKOSIIUECs KIETKH.
CrierManu3upoBaHHbIe MOKOsIHecs (hopMbl. DHpocopbl. CTaauu criopoodpazoBaHusi. 3pesiasi SHAOCIIOPA U ee CTPOCHUE.
Craauu 1 IMyCKOBOW MeXaHM3M NpopacTaHus sH10cnop. PedpaktepHble KiieTKM HecriopooOpasylonux Oakrepuil. Posb
TIOKOSIIIMXCsI COCTOSIHUM B M30€raHuK NaTOreHHbIMU MUK pPOOpraHu3Mamu (hakTOpoB aHTarOHU3Ma OpraHu3Ma-X03sIMHa.
[epcucrupyronme MHQEKIMN y BHICIIUX dyKapuoT. MH(pekun Ha (poHe BpeMEeHHbIX UMMYHOAE(MUITUTOB.

Tema 7. MeTa60J3M MHKPOOPrann3MoB. Croco0bl moJayuyeHust Heprud. /Ibixanue n 6poxenne. Meta6oam3m
NaTOreHHBIX GaKTepHil

SAEKTPOHHBH
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IMporpamma quctmuasl "Mukpo6uosnorus, Bupycosorus'; 33.05.01 "dapmanus”.

[NoHsTHE TEPMUHOB: MeTAa0OJIN3M (SHEPreTUIECKUI MEeTab0JIM3M, KOHCTPYKTHBHBIH, TeHepaIbHbIN, CIIEMATN3UPOBAHHbIN).
Amdpudonmmsm. AHaboan3M. DHepreTndeckuil Meraboan3m Buabl sHepriu, nocrynasie st npokapuot. AT® - yHuBepcabHbINA
niepeHocuuk sHeprud. [Iytu cunresa AT® B kietke. THITHI AbIXaHUSI MUKPOOPTaHU3MOB. A3pOOHOE IBIXaHUE C
HCIIOJIb30BAHUEM BBICOKOMOJIEKYJIIPHBIX OPraHUYEeCKUX BEIECTB B KAUECTBE UCTOYHUKOB SHEPIuM (AbIXxaTesbHas
XEeMOOPraHoTpodus). DIEKTPOHTpaHCIOPTHBIE Lenu. KpaTkas xapakTepucTHKa NEPEHOCUUKOB 1eKTPOHOB. POPMBI
ACCMWJISILIM SHEPTHH TIPY JIbIXaTeJIbHON OpraHoTpoduy. DHeprus TpaHCMEMOPAHHOTO 3JIEKTPOXUMHUYECKOTO ITOTEHIHaIa
karroHoB H+ n Na+. Bpoxenue. VicxoaHble cyOcTpaThl M akLIENTOPHI 3JIEKTPOHOB B ITpoliecce 6poxeHus. KoHeuHble mpoyKThl
6poxenust. [Tytu cOpaxkuBaHus yriieBooB. THITB OpOXEHUI: CITUPTOBOE, MACIISTHOKMCIIOE, MOJIOYHOKHCIIOE TOMO- U
rerepoepMEHTaTUBHOE U JIp. XapaKTepUCTHKa MIUKPOOPraHN3MOB, BBI3BIBAIONIVX Pa3JIMyHble TUITH OpoxkeHui. ['ereporpodust
Kak OMOXMMHYECKasi OCHOBA Pa3BUTHSI MATOreHOB. ABTOTPO(BI KaK IMPOAYIEHTH TOKCHHOB.

Tema 8. O6uIue npaBmjia padéoThl B MHKP00HO0JIOTrHY€eCKOIl JIadopaTOPHUH.

O6m1ue mpaBwia paboTh B MUK POOUOIOrHYeckor laboparopun. TexHuKa O0e30MacHOCTH pU paboTe ¢ OTKPHITHIM TIAMEHEM,
KYJbTYpaMK MUK POOPTaHU3MOB, CO IeJIOYaMH, KUCIOTAMH, PACTBOPUTEIISIMH, CIUPTOM. TexHUKa Ge30MacHOCTH MpH padoTe ¢
3JIEKTPOOOOPYIOBAHIEM, KOTOPOE PUMEHSIETCSI B MUKPOOHOJIOTHUYECKHX KccienoBanusax. O6opynoBaHue

MUK POOHOJIOTMIECKON JTaO0OPaTOPUU U TIpaBIJIa pabOTHI C HAM.

Tema 9. Mukpockonus. IIpenapaTtpl >)KUBbIX MUKPOOPraHN3MOB.

Muxkpockonus. [IpuroroneHue npenapaToB KUBbIX MUKPOOPraHU3MOB. MUKPOCKOITUSA B CBETJIOM (DOHE: YCTPOUCTBO
MHKPOCKOIIa, OcBeTUTeNA. Y cTaHoBKa cBeta 1o Kemiepy. TemHonosnbHas u iryopecueHTHass Mukpockonus. [Ipurorosnenue
IpenaparoB )MBbIX MUKPOOPTraHU3MOB Ha NTpUMepPEe MOAEIBHOM KY/IbTYphl: "pa3faBieHHas Karia", "BUcAYas Kamis'",
n "

OTIEYaTOK".

Tema 10. MopdoJiorns pa3IM4HbIX IPYNI NPOKAPHOT U SYKAPHOT.

Mopdosorus pa3nuyHbIX TPy MPOKAPUOT U 9YKAPHOT Ha MpUMepe KOMMEPUYECKUX (PUKCHPOBAHHBIX MPENapaToB: KOKKOB
(Micrococcus, Sarcina, Streptococcus), magoukoBuaHbIX OakTepuii (Pseudomonas, Bacillus), BeTBSIIMXCSI ¥ IMEIOIIHAX
TEHJICHITNIO K BeTBJIeHUIO (Streptomyces, Arthrobacter), HuT4aThIX (1piaHoOaKTEepun). [IpOCMOTpP, MUK POCKOIIHSI U 3aPUCOBKA.
N3zyyenne Mukpockonuieckux rpudoB. I[Ipocmotp, Mukpockonus npenaparoB Mmukpomutieto (Trichoderma, Aspergillus,
Penicillium, Fusarium, Chaetonium).

Tema 11. PukcupoBaHHbIE OKpallleHHbIE MPenapaThl.

IpurororyieHre (PMKCUPOBAHHBIX OKpPAIIEHHBIX MpenapaToB. CriocoOs! (hUKCALUY MTPenapaToB: TEPMUUSCKINA, XUMAYECKUT.
OCHOBHBIE M KHCJIbIC KPACHUTEITH, UX MPUMEHEHUE B MUKPOOUOJIOrNYEeCKOM NpakThKe. OKpacka MUKPOOPraHU3MOB 1o I'paMmy.
IpakTrka paboOThl C UMMEPCUOHHOM cucTeMOl. Onpejie/ieHre THHKTOPHATbHBIX 0COOEHHOCTEH MUK POOPTaHU3MOB.

Tema 12. [ToBepXHOCTHBIE CTPYKTYPbI IPOKAPHUOT.

[ToBepXHOCTHBIE CTPYKTYpPBI IPOKapHOT. Mcrionp30BaHNE METOJa HETAaTUBHOTO KOHTPACTUPOBAHHUS AJ1s1 OIIpeAesIeHUS Karcy y
MHKpPOOpranu3MoB. [IpurorosieHue npemnapaToB IS XapaKTepUCTUKH Karicyil. OmnpeaesneHeHre Kancya y Azotobacter o
meroay OmessiHckoro. CrocoObl OIpeiesieH|s] XMMHUUYECKOT0 COCTaBa KarcyJl MUKPOOPraHU3MOB, OKpPacka KOMIIOHEHTOB
KarcyI.

Tema 13. BuyTpeHHue CTPYKTYPHI KJIETOK NPO- H SYKAPHOT.

BHyTpeHHHE CTPYKTYpHI KJIETOK MPO- ¥ 9yKapuoT. OKpacka BKJIIOUEHHI IIIMKOreHa B KJIETKaX JPOsKKed U3 poaa
Saccharomyces. Okpacka BooTHHa (nonugocdaToB) o merogy OMeIsIHCKOro. 3HaKOMCTBO ¢ BHYTPHKJIETOYHBIMU
BKJIIOYCHUAMU ITPOKAPUOT (FpaHyﬂaMI/l 3allaCHbIX BEIIECTB, SHLLOCHOpaMI/I) C UCIIOJIb30BAHUEM q)I/IKCI/II)OBaHHbIX KOMMEPUYECKUX
HpernapaTos.

Tema 14. BakTrepunoJiornueckasi mocyaa u ee crepmn3anusi. [llnraresibHble cpeabl: IPUTOTOBJEHHE, METOIbI HX
VILUIOTHEHMS], CTePUIN3anMs U XpaHeHne.

Bakrepuonornueckas nocyna. Hazsanue ee ot/ie/ibHbIX BUIOB M MOArOTOBKA K crepuin3aiuu. O3HakomiieHue ¢ paboToi
ABTOKJIaBa, CYIIMIILHOTO HiKada. CTepuiin3aius CTEKJISTHHON MOCY/Ibl U METATIMYECKMX UHCTPYMEHTOB, HEOOXOIMMBIX B
MUKpoOuosorinueckoii npakruke. [Turatensusie cpeast (MITA, KI'A, cpena ayse, cpena Yaneka,

I depeHIMaNIbHO-IMarHOCTUYECKKE CPebl U JIp.). [IpUHIMIBI COCTABJICHHSI TUTATENIHBIX CPe/l JUIsl KyJIbTUBUPOBaHHUS
MHKpPOOpranu3moB. [IpuroToByieHne NUTaTeNbHBIX CPEJl, METO/Ibl MX YIUIOTHEHHUsI, CTEPUIN3AlMs U XPaHEHHE.

Tema 15. MeTo bl oceBa U KyJIbTHBHPOBAaHNHs MHKPOOPraHN3MOB.

Mertoabl moceBa MUKpOOPraHu3MOoB. [I0BepXHOCTHBIH TIOCEB, TITyOMHHBIN MTOCEB, noceB mrpuxoM. Mcromatommi mrpux. [Toces
u onpezenenne OMY MeTo0M NpeenbHbIX pa3BeicHUI Ha MOJIEIBHOW CUCTEME C MCIIOJIb30BaHUEM JIpoxkikert. CriocoObt
onpeJeeHus 00LIero KoJIMYecTBa pa3IuyHbIX IPYII MUKPOOPraHU3MOB Ha TBEPIbIX M KUAKUX NMUTATEbHBIX Cpelax.

Tema 16. MukpooOuoorude cKuii aHaIn3 00'bEKTOB OKPY Kalomeil cpeabl.

MuKpoOHOTIOrHYeCcK Uil aHaIM3 0OBEKTOB OKPYKAIOMIEH Cpe/ibl ¥ MPOLYKTOB MUTaHMs. XapaKTepHCTUKa MUKPOOPTraHM3MOB
BOJZBI U ITUIIM. AHAJIN3 COAEPKAHMSI MOJIOYHOKHCIIBIX OAKTEPUIA B MOJIOYHOKHUCION NPOAYKIMY. [IpUHIMIIBI BBISBICHUS
CaHUTapHO-MOKA3aTeIbHbIX MUKPOOPraHU3MOB Ha AuddepeHInaIbHO-IMarHOCTUYECKUX cpefax (Hao, JleBuHa).

Tema 17. CanurapHass MEKPOOHOJOTHSL. Y CTPOICTBO MHKPOO0HOJOTHY€ECKOIi JJadopaTopuu.

3AE
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IMporpamma quctmuasl "Mukpo6uosnorus, Bupycosorus'; 33.05.01 "dapmanus”.

[Ipeamer 1 MCTOPHS CAaHUTAPHON MUKPOOHOJIOTMH. 3a]a4l CAaHUTAPHON MUKpoOHosiorui. OCHOBHBIE METO/Ibl CAHUTAPHON
MUK poOrosioruu. [IpuHImMIE caHuTapHON MUKpoOHosiorny. CaHUTapHO-TIOKa3aTesbHble MUKPOOPTaHU3MBI U CIOCOOBI MX
naeHTupukanuu. HopMsl copepkaHns MUKPOOPraHU3MOB B Pa3/IMUHbIX UCTOYHMKAX (BOJe (BKJIIOYasl MUTHEBYIO), MPOLYKTaxX
MIUTaHWs1, OKpyXalolei cpese). [IpHHIMITB OpraHu3au MUKpOOHOIOrHYecKon Jabopatopyuu. Uncras u rpsi3Hast 30HbL.
Hesundexuus. bezonacHocTs padoTh B 1abopatopuu. JIMKBUIALNS aBAPUIHBIX CUTYaLIUH.

Tema 18. Me,[[I/II(PIHCKaH MI/IKPOGI/IOJIOFI/IH. IIaToreHHnlie u YCJI0OBHO-NIATOr¢HHbI€ MUKPOOPraHUu3Mbl. OcHOBHBIE
rpynnsl maTor¢eHoB 4€JI0BEKa.

JKu3HeHHbIE cTpaTernu NPOKapHoT B MX B3aMMOOTHOIIEHUSAX C JKMBOTHBIMU. B3alIMOOTHOILIEHN I IPOKAPUOT C YEIOBEKOM.
HopmanbHast Mukpodiopa opranu3ma yesoBeka. KauecTBeHHbIN U KOJIMUECTBEHHBI COCTaB HOPMaJIbHOW MUKPOQIOPHI U
(akTopsl, ero perynupymoiyie. 3HaueHHEe HOPMaJTbHOI MUKpOodIopsl. [TaToreHHbIe MUK pPOOPraHU3MBI M MX pa3HOOOpasue.
Y c0BHO-IIaTOreHHbIE MUKPOOPraHu3Mbl. OCHOBHbBIE XapaKTEePUCTHKH BO30OyauTeNel MH(EKIIMOHHBIX 3a00JIeBaHUI: YyMBl,
XoJiephl, TyOepKynesa, cucdunuca u ap. [Ipeodnanaoniye kuieuHsle MHMEKIMN YesoBeKa. Pojib KUIeYHOro MUKpoOroMa B
HenH(pEKIMOHHBIX 3a60seBaHusIX. Och "KuIIeyHNK - Mo3r". [laToreHHble OakTepyy, BUPYChl, MUKPOMMIIETHIL.

Tema 19. ®aKTOpbl NATOT€HHOCTH U BUPYJIEHTHOCTH MHKPOOPraHn3MoB. ['0pH30HTAJILHBII IEpEeH0C reHOB B
naroreHe3e nHd eKmui.

CBoiicTBa MaTOT€HHBIX MUKPOOPraHU3MOB: CIIELIU(PUUHOCTb, OPraHOTPO(PHOCTh, MATOT€HHOCTD, BUPYJIEHTHOCTh. PaKTOPHI
NaTOreHHOCTH U BUPYJEHTHOCTH UX OCOOSHHOCTH y Pa3HbIX I'PYIII NATOT€HHBIX MUKPOOPraHU3MOB. DK30- ¥ SHIOTOKCHUHBI
GakTepuii. bBuoxumudeckas nMpupoa SHAO- U FIKZOTOKCHHOB. JloMEHHas1 CTPYKTypa 9K30TOKCMHOB U MEXAHU3M UX JIEHCTBUSI.
AHTHUreHHast CTpyKTypa IaTOreHHbIX OakTepui. . ['OpH30HTaNIbHBIA IIepeHOC TeHOB B naToreHese nHgekuuii. [lepepaua
(bakTOpPOB BUPYJIEHTHOCTH U PE3UCTEHTHOCTH K aHTUOMOTHKaM. OCHOBBI pallMOHAIbHOH aHTUONOTHKOTEPATIHH.
AHTUMUKPOOHBIE CPE/ICTBA U MPaBUJIA UX IPUMEHEHUSI.

Tema 20. Und exuun, ocHoBHbIe myTH nepenaun nHg exnmii. [laToreHHble MEKPOOPraHn3Mbl KaK NPUYNHA
BO3HHKHOBEHUs d1mujiemMuii. Bo30yauresn u ux pacnpocrpaHenne B NpUPOJHBIX pe3epByapax. 3aluTHbIe
MeXaHU3MbI OPraHU3Ma YeJ0OBeKa.

INousiTue 06 nHpekImu, HHGEKIMOHHOM Iporiecce, MHpeKIMOoHHON 6ojie3Hr. OCHOBHbBIE ITyTH MepeHOCa MH(MEKIIMOHHBIX
areHToB, UX XapakTepuctuka. [1yTu nepenauu nHpeKIMi. NuaeMun, aHAeMuy, copaanyeckre HHPEKIIMOHHbIe
3abosieBanus. [IpupoHbie pe3epByaphl BO3OYAUTENCH OMACHBIX HH(EKIHIA: T0YBa, BOJIA, )KUBBIC OPraHU3Mbl. DHICMUYHbIC
uHpek1pu. OCHOBHbIE MPOTUBOIITUAEMUYECKIE MEPOTIPUSITHUS.

Tema 21. Bupycrol. CTpoenne, kiaaccudukanusi, ;Ku3HeHHbIA MUKJI. Bupycsi yesioBeka. baktepnodgaru u ux poJnb
KaK MOTEeHINAJbHBIX AHTHOAKTEePUAIbLHBIX areHToB B Tepanun. [Ipuonsl. IlpuonHbie 60Je3HM.

MecTo BUPYCOJIOTHHU B PSIly €CTECTBEHHBIX HayK. 3HaUeHHe BUPYCOJIOTUU AJIs1 Pa3BUTHS MEAULIMHBI M MOJIEKYISIPHON
6uosornu. CTpoeHHe BUPYCOB. ApXUTEKTypa BUpYcOB. THITBI CHIMMETpUM BUPYCHBIX yacTull. besku Bupycos. Obmiume cBoiicTBa
6eIKOBOI 000JI0YKY BUPYCOB. HyK/IEeMHOBBIE KHUCJIOTH BUPYCOB. MeXaHU3MBbl PEIUIMKAIMY HYKJIEWHOBBIX KUCJIOT BUPYCOB.
CuHTe3 BUpYCHBIX OesTkoB. POpMUpOBaHUE 3pesibIX BUPYCHBIX YaCTHI] M BHIXOJ] MX U3 KJIETKHU. THIbI BBIXO/IA BUpYCa U3 KIIETKU
Y MEXaHHU3M BbIXO/1a, 3aBepIleHNe MPOAYKTUBHOIO IyTH pa3BUTUs BUPYCHON UH(peKIH. OHKOreHHbIe BUPYCHI.
Bzaumogeiicteue ¢ kierkoit JJHK-conepxammx oHKOreHHbIX BUpycoB. B3aumogpeiicteue ¢ knetkoit PHK-conepxarumx
OHKOT€HHBIX BUPYCOB. Bupychl yenoBeka. OcTpble BUpyCHble HH(peKIMY. XpOHUUYeCKre BUPYCHbIEe MH(peKkru. MeyieHHbIe
MH(EKIMH, BHI3bIBAEMBIE BUPYCaMH U BUPYCOMOIOOHBIMY areHTaMy. MyTalMoHHBIH npoliecc y BUpYcoB. M3MeHeHve
AHTUTeHHBIX CTPYKTYP. [Ipodunakruka BupycHsix uHgpekuyii. [Tpuonsl. ['yduaras sHiedanonatus. MoieKyssipHbIA MEXaHU3M
MIPUOHHBIX MH(EKLHI.

Tema 22. Undexunonnbie 3a00JieBaHusl, BbI3bIBaeMble MUKpoOMuULeTamMu. JIOKaJbHbIe H CHCTEMHbI€ MUKO3bI.
PacnpocTpaHeHHOCTh KOKHBIX MHKO30B. Pejkie ¢popMbl MHKO30B U UX BO30Y/IUTEJIH.

Hapcreo Fungi. Mopdosiorus rpubos. MuniemaibHbie, TpokKKernogo0Hbie 1 AuMopdHbie rpuosl. [ prOKOBbIe 3a00/IeBaHUs
YeJIOBeKa, UX paclpoCTpaHEHHOCTh. JIOKanbHble ¥ cUcTeMHbIe MUKO3bI. [1yTu 3apaxkenus. Tpuxodurus, kKaHauI03,
acneprisuie3. Kiaccudukaius MUKO30B. 3apakeHne MUKPOCKOITMYECKUMHU rpubaMu. DIUIEMHOIOTUs U IATOTeHE3.
[IporuBorpuOKoBbIe cpeicTBa. MexaHu3Mbl AeHCTBHS aHTUMUKOTHKOB. [1CeBIOMUKO3bI, BHI3BIBAEMbIE AKTUHOOAKTEPUSIMH.
Penkue opMbl MUKO30B U MX BO30YAUTENIN. MUKO3bI IPX UMMYHO/IE(OUIIMTHBIX COCTOSIHUSIX.

5. IlepedyeHb y4eOHO-METOUYECKOT0 00€eCIeYeHHA A CAMOCTOSTEJbHOM PadoThl 00yUJalomMXcs Mo
JUCHUNIIHE (MO/LYJII0)

CamocrosTenbHast paboTa 0Oy4aroIUXCs BHIIOIHAETCS MO 33laHHI0 U IPH METOAMYIEeCKOM PyKOBOJICTBE MPENoaBatess, Ho 6e3
€ro HemocpeACTBeHHOro ydacTus. CamocTosATeNbHasA paboTa Mofpa3aeNnsaeTcs Ha CaMOCTOSATENbHYI0 pabOTy Ha ay IUTOPHBIX
3aHATUAX U HAa BHEAYJUTOPHYIO CAMOCTOSATENBHYI0 paboTy. CamocTosTe bHAs paboTa OOYUAIOIHXCS BKIIOYAET KaK MOJTHOCTBIO
CaMOCTOSITEJIBHOE OCBOEHHE OT/EIIbHBIX TeM (pa3zielioB) JUCHUILIMHBI, TaK U MPOPabOTKY TeM (pa3ziesioB), OCBAUBAEMBIX BO
BpeMs ayJUTOPHON paboThl. Bo Bpems camocTosTeIbHON paboThl 00yYaloIyecs YUTAIOT U KOHCIEKTUPYIOT YUeOHYI0, HayYHYIO
Y CIIPaBOYHYIO JIUTEPATYPY, BHITIOJHSIIOT 3a/IaHUs1, HATIPABJICHHBIE Ha 3aKpeIlieHNe 3HAHUIA 1 OTpabOTKY YMEHUI U HaBBIKOB,
TOTOBATCS K TEKYLLEMY ¥ IPOMEKYTOUHOMY KOHTPOJIIO IO JUCLIUTIIMHE.

OpraHu3alysi CaMOCTOSITETIbHON padOThl 00YYAIOIIMXCS perjiaMeHTHPYeTCsl HOPMATHBHBIMH JIOKYMEHTaMHU,
y4eOHO-METOIMYECKOH JIUTepaTypOil M SIEKTPOHHBIMU 00PAa30BATEIbHBIMK PECYpCaMu, BKIIOUASL:

SAEKTPOHHBH
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[Nopsiok opraHU3aLUK 1 OCYILECTBICHHS 00pa30BaTEIbHOM AeSATEIFHOCTH IO 00pa30BaTEIbHBIM ITPOrpaMMaM BBICIIIETO
o0pa3oBaHusl - IporpaMmam OakajaBpuara, mporpaMmMaM ClielMajIuTeTa, IporpaMMaM MariucTparypsl (YTBEpKIECH PUKa30M
MunucTepcTBa HayKu U Bhiciero oopaszoBanus Poccuiickoii @enepanyu ot 6 anpesst 2021 roga Ne245)

IMucemo MunucteperBa odpasoBanust Poccuiickont ®eneparmu Nel4-55-9961un/15 ot 27 Hos16ps 2002 r. "O6 akTUBHU3ALNN
CaMOCTOSITENILHOW pabOThI CTY/IEHTOB BHICIIIMX YIeOHbIX 3aBe/ieHuit"

VYcraB herepatbHOrO rocyIapCTBEHHOTO aBTOHOMHOTO 00pa3oBartesibHOro yupexaeHus "Kaszanckwii (ITpuBomkcKuit)
(penepasbHbIil yHUBEpCUTET"

[paBuia BHyTpEeHHEro pacrnopsjka (efepaabHOro rocy1apcTBEeHHOr0 aBTOHOMHOTO 00pPa30BaTENIbHOTO YUPEKJEHHs BBICLIIETO
npodeccronanbHoro oopazosanus "Kazanckuii (ITpuBomkckuit) enepaibHblii yHUBepcUTeT"

JlokanbHble HopMmaTuBHBIE akThl Kazanckoro (ITpuBoskckoro) deaepaibHOro yHUBEpcUuTeTa

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

DoHJ1 OLIEHOYHBIX Cpe€ACTB IO AUCHUIIIMHE (MOI[yJ'IIO) BKJIIOYACT OLUEHOYHBIE MaTe€pHaJibl, HAITIPABJICHHBIC HA ITPOBEPKY OCBOCHUA
KOMHCTCHHI/Iﬁ, B TOM 4YUCJIE 3HaHI/Iﬁ, yMeHI/Iﬁ Y HaBBIKOB. ®OH]I OLIECHOYHBIX CpE€ACTB BKIIIOYAET OUEHOYHLIE CPEACTBA TEKYIIETO
KOHTPOJIA U OLICHOYHBLIE CPEACTBA HpOMC)KyTO‘IHOfI aTTeCTalluu.

B ¢oH/1e OLIEHOUHBIX CPEJCTB COAEPKUTCS CIeAyIoNias HHDOPMAITHS:

- COOTBETCTBHME KOMIIETEHIIMH [UIAHUPYEMbIM pe3yJibTaTaM 00y4ueHusI 110 AUCLUILIMHE (MOYJI0);

- KpUTEpHUHU OlleHUBaHUst C(OPMUPOBAHHOCTH KOMITETEHIINIA;

- MexaHu3M (POPMUPOBAHUS OLIEHKH T0 JUCIUILIMHE (MOIYJIIO);

- OMUCAHUE MOPSIIKA IPUMEHEHUS U TPOIIEAYPbl OLEHUBAHMSI /IS KAXJOr0 OLEHOYHOI'O CPEJICTRa;
- KpUTEPHH OLIEHUBAHUS JJIs1 KXI0TO OLIEHOYHOT'O CPEeJICTBa;

- COACPIKAHNEC OLEHOYHBIX CPEACTB, BKJIIOYaA TpCGOBaHI/IH, MMPpEeaAbABIIACMbIC K HeﬁCTBI/IHM 06y11a101111/1x0ﬂ, AE€MOHCTPUPYEMbBIM
pe3yjibTaTaM, 3alaHUA pa3/IMYHbIX TUIIOB.

DOH/1 OLIEHOYHBIX CPEACTB N0 AUCUMILIMHE HaxonuTces B [Ipunoxenun 1 kK mporpaMMe AUCUMILIMHBL (MOLYJIIO).

7. IlepedeHnb UTEPATYPHI, HEOOXOAMMON JJIs1 OCBOEHHUS JUCHUILIHMHLI (MO LyJIs1)

OcBoeHve TUCIUIUTHHBL (MOJIYJIsl) MPEAINOJIaraetT u3ydyeHue OCHOBHOM U JIOTIOTHUTEIbHON yueOHOM inTepatypsl. Jlutepatypa
MOKET OBbITh JIOCTYITHA OOYYAIOIIUMCS B OTHOM U3 JIBYX BAPUAHTOB (JIMOO B 0OOUX U3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 K TPOHHbIE OMOIMOTEUHbIE CHCTEMBI Ha OCHOBAHHH 3aKTi0YeHHbIX KPY 10oroBopos ¢
[paBOOOJIAATENSIMHU;

- B eyaTHOM Bujie - B HayuHoit 6ubmmoreke um. H.U. JlobaueBckoro. OO0ydJaromnuecs moyJanT yIeOHyI0 JIUTepaTypy Ha
aOGOHEMEHTE IT0 YUTATEILCKUM OMJIeTaM B COOTBETCTBHU C TIpAaBHJIaMK TIOJTb30BaHUsI HaydHO!H OHOIMOTEKO.

DNIeKTPOHHBIE U3JAHUS AOCTYIHBI AUCTAHLIMOHHO U3 JII00OW TOYKHM MPU BBEJCHUN 00YYaIOIIMMCS CBOETO JIOTMHA U [apoJisl OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTpOHHBIH yHUBepcuTeT" . [Ipu UCoNb30BaHUM TTEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOH]T
JIOJDKeH OBbITh YKOMILIEKTOBAaH UMY U3 pacuera He Menee 0,5 sx3emriuisipa (uist ooydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPA) KaKIOTO U3 U3JaHUI OCHOBHOM JIUTEPaTyphl 1 He MeHee 0,25 aK3eMIuIspa JOTOIHUTEIFHOM JIUTepaTyphl Ha
Ka)k10ro 00y4alomerocsi U3 4ucia Juil, OJHOBPEMEHHO OCBaMBAIOIIMX JAHHYIO AUCLMIUIMHY.

[lepeueHb OCHOBHOI M OTIOJHUTENIBHON YUeOHOM IMTEpaTypbl, HEOOXOIMMON JIIsi OCBOSHUS JUCIIMIUIMHBL (MOJLYJIs), HAXOIUTCS
B [Ipunoxenun 2 k paboueii mporpamMme JUCHUIUIMHBL. OH MOUIEXUT OOHOBJICHHUIO TP U3MEHEHUH YCIIOBUI 1oroBopoB KOV ¢
IpaBOOOJIaJaTe I IMU SJIEKTPOHHBIX U3/IaHUH U ITPU U3MEHEHNU KOMIUTeKToBaHus ¢oHoB Hayunoi 6momiorexn KOV,

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

Cell structure and function in Bacteria and Archeae - http://samples. jbpub.com/9780763762582/62582_CHO04_097_130.pdf
BO3/MHpekmmonnbie 60me3Hn - www.who.int/topics/infections_diseases/ru
CrpoeHue KJIETKH MpoKapuorT - http://medbiol.ru/medbiol/microbiol/000f9cdf.htm

9. MeToauuecKHe YKa3aHUA A 00YUAIOMMXCS 10 0CBOEHHIO JUCHHUILIHHBI (MOXyJIsI)

Bujg paéot MeToauuecKkne peKoMeHIamun

JIEKLNH B xopne uTeHus1 JIEKLMI MperoaBaTtesb pacCKa3biBaeT 00 OCHOBHBIX MOHATUSX M TEPMUHOJOTHYECKHX
0COOEHHOCTSIX MaTepuaja Kypca, a TAKXKe CBA3aHHBIX C HUIM TEOPETHYECKHX M MPAKTUYECKUX MPoOseM, JaeT
PEKOMEH/IALIUH TI0 TIPOBEICHUIO CaMOCTOSTENILHOI PabOTHl M CAMONIOATOTOBKE. JIGKIIMOHHBIHA KypC TIO3BOJIAT

Crpannua 9 u3 14.




IMporpamma quctmuasl "Mukpo6uosnorus, Bupycosorus'; 33.05.01 "dapmanus”.

CTYACHTAM MOJYYUTb OCHOBHYIO I/IHq)OpMaLII/IIO 110 IIaHHOﬁ JUCHUITIMHE

Crpannua 10 u3 14.



IMporpamma quctmuasl "Mukpo6uosnorus, Bupycosorus'; 33.05.01 "dapmanus”.

Bujg paéor MeToanuyeckue peKOMeHIalu

naboparopusle | JlabopaTopHble paGOTHI BHIOJHSIOTCS COTTIACHO TpauKy y4eOHOro mporiecca o quciuumae. [Ipy BemoHeHnn

padoThI JTa00PaTOPHBIX PabOT COOMIOAAETCS IPUHIMIT MHANBUAYAIHOTO BHITIONHEHUs padort. K madopaTopHeiM paboTam
00yYaIOIIUICS IOMYCKAETCs TOJIBKO MOCIe MHCTPYKTaXa 10 TEXHUKe 0e30MacHOCTH. B Xojie BHINOTHEH S
J1abopaTopHON pabOTHl 00YJAIONUIACS BHIITOJIHSIET Ha3HAYEHHYIO IIPerojaBaTesieM NPakTHIeCcKyIo 3a1a4y 1
o(opMIISIET XO/1 BBIIOIHEHHUS U Pe3YJIbTATHI IKCIIEPUMEHTAIBHON paboThl B paboueil TeTpaan

camoctosi- | B xoze camocTosTeNbHOM padoThl 00yYaloIrecs HPOBOAAT NPOPabOTKY TEOPETUYECKUX MAaTEPUaJIOB,

TeJIbHas padoTa | MOJTyYeHHbIX Ha ayAUTOPHBIX 3aHATHAX. CTyIeHTaM peKOMEHIyeTCsl IOClie 3aBepIIeHNs 3aHATHI B 3TOT Xe IeHb
MIPOCMATPUBATh M aHATM3MPOBATH TEKCT JIEKLMI 1 3aITUCH C IPAKTHYECKUX 3aHATHIH. HekoTopble TeMbl, a Takke
HEsICHBIE BOIPOCH! TPEOYIOT JOMOJTHUTEIBHOIO CaMOCTOSTENIbHOTO TBOPYECKOTO MOMCKa. B HEKOTOPBIX ciyyasix
HesICHBIE BOIIPOCHI clieyeT (PMKCUPOBATD, YTOOBI ITOTYYUTh KOHCYJIBTALMIO y TIpenofaBatess. [1py moarotoske K
CIeAYIOIel JIEKLMU MOBTOPATH NPEIbIAYINYIO ¢ yYeTOM 3HAHUI 1 HaBBIKOB, ITOJTyYEHHBIX B XOJ1€ IPAKTHYECKHX
3aHATHH. Cleayer perysipHO MOBTOPSATh OCHOBHbBIEC TIOHATHS U TEPMUHBI 10 3aAaHHON Teme Ay 3(PPeKTUBHON
MIOZATOTOBKH K KOHTPOJTIO.

9K3aMCH DK3aMeH SBJISETCS HEOThEMJIEMOU YacThio yqe6Horo nmponecca u nNpu3BaH OUEHUTD, 3aKPEIIUTh U YIIOPAOOYUTH
3HaHUA CTYACHTA, MMOJTYYCHHBIC HA 3aHATUAX U CAMOCTOATEJIbHO. HpI/I NOATOTOBKE K 9K3aMEHY HCO6XOHI/IMO

B TedeHHe cemecTpa. [1oAroroBka k 3K3amMeHy BKJIIOYAET B ce0s: - MPOpabOTKy OCHOBHBIX BOITPOCOB Kypca; -
YTeHHEe OCHOBHOM M JOTIOJHUTENBLHON JINTEPATYPHI TI0 TEMaM Kypca; - oA00p IMPUMEPOB U3 MPAKTHKH,
WTIOCTPUPYIOIIUX TEOPETUYECKUI MaTepral Kypca; CUCTEMaTU3alMI0 U KOHKPETU3aLHI0 OCHOBHBIX IOHATHM
JVICLUILIMAHBL; - COCTAaBJIEHUE MTPUMEPHOTO IJJaHa OTBETA Ha 9K3aMEHALIMOHHbIE BOIIPOCHI.

O PAaThCH, MPEKAC BCETO, Ha JICKLINHU, a TAKIXKE HAa UICTOYHUKU, KOTOPbIE pa36I/IpaJ'II/ICI) Ha MPAKTUYECKUX 3aHATHUAX

10. ITepeyenb nHQ OPMAIMOHHBIX TEXHOJIOTHIA, HCIOJIb3yeMbIX MPH OCYIIECTBJIEHHN 00Pa30BaTeJLHOT0 MPoIecca
Mo TUCHHILIIHE (MOIYJII0), BKJIHYAs MepedeHb MPOrpaMMHOTo odecrnedeHnss 1 HH(OPMaNMOHHbBIX CIPAaBOYHbIX
cucTeM (IIpH HEO00XO0JUMOCTH)

[NepeueHb MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCIOJIb3YEMBIX ITPY OCYLIECTBIEHUH 00pa30BaTEILHOTO MPOoLecca MO JUCIMILTIHE
(Momym0), BKJII0Yas MepedeHb MporpaMMHOro odecrieueHns: 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxennu 3 k paboueil mporpamme JUCHMIUIAHBI (MOYJIST).

11. OnucaHne MaTepuaAIbHO-TEXHHYECKOM 0a3bl, HEOOX0UMOTI JJIsI OCYIIECTBJIEHHs 00Pa30BaTeJbLHOT0
npouecca no JUCIHUILINHE (MOIYJII0)

MartepuaibHO-TeXHHUECKOe 00ecredeHre 00pa3oBaTeIbHOrO MPOoIecca Mo AUCIUILIHHE (MOLYJIO) BKIIOUAET B ce0s1 CleqyoIIne
KOMIIOHEHTHI:

[NomemnieHust 4151 caMOCTOSATENBHOM paboThl 00YYAIOIINXCs, YKOMIUIEKTOBAHHBIE CIIEIIMATM3UPOBAHHON MeOeJbIo (CTOJBI 1
CTYJbsI) M OCHAIIIEHHbIE KOMITBIOTEPHOM TEXHMUKOM C BO3ZMOKHOCTBIO OAKIIIOUeHNs K ceTn "MHTepHeT" 1 obecnedeHreM JocTyra
B 9JIEKTPOHHYI0 MH(OPMALIMOHHO-00pa3oBaTesbHylo cpeny KDV,

VuebHble ayIUTOPHU A7 KOHTAKTHOH paboTHI ¢ MpenogaBaTeneM, yKOMIUIEKTOBaHHBIE CIIEIMATN3UPOBAHHON MeOebio (CTOMBI
U CTYJIbsI).

KowmrbioTep 1 prHTEp AJIS pacnedaTKy pa3JaTOYHbIX MaTeprasioB.
My npTUMeauiHas ayAUTOPUSL.
Crenuanu3upoBaHHas 1abopaTopusl.

12. CpelICTBa ajantanvm npenoaaBaHud U CHUIIVIMHBI K HOTpeﬁHOCTHM Oﬁy‘lalOIIII/IXCH HHBAJHUIAO0B U JHII C
OrpaHU4Y€¢HHBIMHA BO3MOKHOCTAMMU 310POBbS

HpI/I H606XOHI/IMOCTI/I B O6pa3OBaTeHLHOM nponecce MpuMEHAITCA CIICAYIOIUE METOAbl U TEXHOJIOTHH, O6J'[€I"IEIIOIJ_[I/IC
BOCIIpUsiTUC HH(bOpMaHHH 06y‘-[aIOIHI/IMI/ICH HWHBAJIMAAMU U JIMIAMU C OI'PAaHUYCHHBIMUA BO3MOKHOCTAMUA 3JOPOBbA:

- CO3J]aHKe TEKCTOBOW BEPCUHM JIIDOOTO HETEKCTOBOTO KOHTEHTA [IJIs1 €0 BO3MOXKHOTO MPeo0pa3oBaHusl B albTepPHATHBHBIC
(bopmbl, yIOOHBIE 1JTs1 Pa3IMYHBIX MTOJIb30BATENICH;

- CO3JaHMUEC KOHTCHTA, KOTOprf/JI MOJKHO NPEACTaBUTDL B PA3JIMYHBbIX BUAX 6e3 NOTEPU JAaHHBIX U CTPYKTYPBI, IPEAYCMOTPETH
BO3MOXHOCTb MaCIHTa6I/IpOBaHI/IH TEKCTa U I/1306pa)KCHI/IIjI 6e3 NOTEPH Ka4eCTBa, MPEAYCMOTPETh JOCTYITHOCTb YIIPABJICHUA
KOHTEHTOM C KJIaBUaTYyPbI;

3 A
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- CO3J]aHKe BO3MOKHOCTEH JUIsi 00y4aloIMXCsl BOCIPUHUMATH OJHY M TY %€ MH(OPMAIHIO U3 pa3HbIX HCTOUYHHUKOB - HAIPUMeEp,
TaK, YTOOBI JIMLIA C HAPYIIEHUSIMH CJTyXa MOJTy4Yaad MH(POPMALMIO BU3YaJIbHO, C HAPYIICHUSMH 3PEHUS - ayJUaJIbHO;

- IPMMEHEHKe ITPOrPaMMHBIX CPECTB, 00ECIIeYNBAIOIINX BO3MOKHOCTb OCBOSHHS HABBIKOB U YMEHHH, (DOPMUPYEMBIX
JWCLMTUIMHOM, 3a CYET aNlbTEPHATHBHBIX CIIOCOOOB, B TOM YKCIIE BUPTYaJIbHBIX JAOOPATOPHI U CUMYJISLIMOHHBIX TEXHOJIOTHI;

- IPUMEHEHHE JIMCTaHIIMOHHBIX 00pa30BaTebHbIX TEXHOJIOTHH JUIs Tiepeaadyr MH(GOpMaIuy, OpraHu3aliy pasindHbIX (hopm
VHTEPaKTUBHOM KOHTAKTHOM paboThl 00ydalomerocs ¢ rpernojiaparesieM, B TOM 4Mciie BeEOMHApOB, KOTOPbIE MOTYT OBITh
HCIIOJIb30BAHBI J1 IPOBEJEHUS BUPTYAJIBHBIX JIEKLIUI ¢ BO3MOKHOCTBIO B3aUMO/IEIICTBHS BCEX YYACTHUKOB JUCTAHIIIOHHOTO
00yueHus1, MPOBE/ICHNsI CEMHHAPOB, BBHICTYIUIEHUS C JIOKJIaaMH Y 3aIUTHI BHIOJHEHHBIX paboT, MPOBEIeHNsI TPEHUHIOB,
OpraHU3alUK KOJUIEKTUBHOW paboThI;

- IPMMEHEHNe JUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOIHH sl OpraHUu3aiy (POPM TEKYIIEro U MIPOMEKYTOUHOrO
KOHTPOJIS;

- YBEJIMYCHUE TPOAOJLKHUTEIILHOCTU CIa4r 06y'{aIOIJ_[I/IMC$I WHBAJIMAOM WJIA JIMIIOM C OI'paHUYCHHBIMU BO3MOKHOCTAMU 3J0POBbA
q)OpM HpOMe)KyTOLIHOITI aTTeCTalluU 110 OTHOILICHUIO K yCTaHOBJ’IeHHOﬁ MMPOAOJIKUTEIIbLHOCTU UX CHAYU:

- IPOJOJIKUTEIIbHOCTU CAaYn 3a4éTa Wi 9K3daM€Ha, IIPOBOANMOIO B IMMCbMEHHOMN (l)OpMe, - He 6outee yem Ha 90 MUMHYT;

- TIPOJOJIKUTEILHOCTH MOATOTOBKY 00YYAIOIIErocsi K OTBETY Ha 3a4éTe MM 9K3aMeHe, IIPOBOAMMOM B YCTHOH (opMme, - He
6osee yem Ha 20 MUHYT;

- IPOZIOJIKUTENFHOCTH BHICTYIUICHUS 00YYaloIIerocst Ipy 3aliyTe KypcoBor paboTH - He foJiee yeM Ha 15 MHHYT.

[porpamma cocrasiieHa B cootBeTcTBrM ¢ TpedoBaHusMu PI'OC BO u yyeOHbIM 1U1aHOM 110 crienmaiibHocTy: 33.05.01
"®apmaiua” u cnenmamsanuy "Papmarys”.
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SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2024

OcHoBHas JuTepartypa:

1. 3Bepes, B. B. MeaunyHckass MUKpOOHOIIOTHsl, BUPYCOJIOTHS 1 MMMYyHOJIorus : B 2 T. Tom 1. : yue6nuk / [lox pex. B. B.
3eepeBa, M. H. BoitueHko. - Mocksa : ['90OTAP-Menua, 2016. - 448 c. - ISBN 978-5-9704-3641-7. - Tekcr : 3;1eKTpOHHBIH //
3BC 'KoncynbranT cryaeHTa’ : [caitt]. - URL : https://www.studentlibrary.ru/book/ISBN9785970436417.html (gara
ooparmrenus: 05.02.2024). - PexxvM gocTyna : 1Mo MOJIHCKe.

2. 3BepeB, B. B. MeaunmHCcKass MUKpOOUOJIOTUS, BUPYCOJIOTUs ¥ uMMyHoutorusi. B 2 1. Tom 2. : yueGHuk / [Toxa pen. B. B.
3eepeBa, M. H. Boituenko - Mocksa : I'90TAP-Menua, 2016. - 480 c. - ISBN 978-5-9704-3642-4. - TekcT : 31eKTpOHHBIH //
3BC 'KoncynbranT cryaeHra’ : [caiit]. - URL : https://www.studentlibrary.ru/book/ISBN9785970436424 .html (gara
ooparmrenus: 05.02.2024). - PexxvM goctyna : 1Mo MoJIrcKe.

3. Kypanosa, H. I'. Mukpo6uosnorus. Yacts 2. Metabommsm npokapuot / Kypanosa H. I'. - Mocksa : [Ipomereii, 2017. - 100 c.
- ISBN 978-5-906879-11-0. - Texcr : anextponHslil // DBC 'KoncynbranT crynenra' : [cair]. - URL :
https://www.studentlibrary.ru/book/ISBN9785906879110.html (nara o6pamenus: 12.12.2023). - Pexxum ocryna : 1o
TIOATIHCKE.

JonoJiHUTE ILHAS JUTEpPATYypa:

1. Mansnanosa, P. T. Mukpo6uosnorusi u ummyHosorust. [Ipaktukym : yue6. mocodue / P. T. Mannarnosa - MockBsa :
I'0TAP-Menmna, 2013. - 544 c. - ISBN 978-5-9704-2750-7. - Tekcrt : anextpoHHsii // SBC 'KoHcynbpTaHT cTyaeHTa' : [calT]. -
URL : https://www.studentlibrary.ru/book/ISBN9785970427507.html (nata o6pamenus: 12.12.2023). - Pexxum goctyna : 1o
TIOATINCKE.

2. MuKpoOHOJIOT S, BUPYCOJIOTHSI 1 UIMMYHOJIOTHsI. PyKOBOJCTBO K J1Ja0OPaTOPHBIM 3aHATHSIM : ydeOHoe rocodue / o pen. B.
B. CooituakoBa, M. M. Kapanana. - 2-e u3j. , nepepa0. u goi. - Mocksa : ['90TAP-Meaua, 2022. - 400 c. - ISBN
978-5-9704-6610-0. - Texcrt : anextpoHHsi // SBC 'KoncynbranT cryaenTa’ : [cait]. - URL :
https://www.studentlibrary.ru/book/ISBN9785970466100.html (nata o6pamenus: 16.02.2024). - Pexxum noctyna : mmo
TIOATINCKE.

3. Mukpo6rosorusi, BUpycoiorus. PyKoBogCTBO K MpakTHUYECKUM 3aHATUAM : yaeOHoe rocobue / mog pen. B. B. 3sepesa, M.
H. Boituenko. - 2-e 3. , nepepad. u gom. - Mocksa : ['90TAP-Menua, 2022. - 408 c. - ISBN 978-5-9704-6711-4. - Tekcr :
anexTpoHHbIH // SBC 'KoHcynbraHT cryaeHTa' : [cait]. - URL : https://www.studentlibrary.ru/book/ISBN9785970467114.html
(mata oopamenus: 12.12.2023). - Pexxum mocTyma : o HOAIICKE.
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IMporpamma quctmuasl "Mukpo6uosnorus, Bupycosorus'; 33.05.01 "dapmanus”.

Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
51.0.26 Muxpoouonozus, supyconozus

IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

CrneunanbHocTb: 33.05.01 - ®apmanms

Criermanuzanms:_ Papmarms

KBanmmdukanus BbIITyCKHAKA: IPOBU30D

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2024

OcBoeHye JUCLUIUIHBL (MOYJIs1) MIPeAoaraeT HCIOJIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(OPMALMOHHO-CIIPABOYHBIX CUCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ains Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUTUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"KoHCy bTaHT cTyzieHTa", JOCTYII K KOTOPOH MpeaocTaBiieH o0yyJaomumMcsi. MHOronpouibHbI 00pa3oBaTesIbHbIN pecypc
"KoHcy bTaHT cTyzieHTa" SIBJISIETCS 31eKTPOHHOM 6ubmoreynoit cucremoit (BbC), npeocTaBisioniell JOCTyII Yepes3 ceTh
WutepHeT K yueOHOM JIMTepaType U IONMOIHUTEIbHBIM MaTepranam, IIPHOOPETEHHBIM Ha OCHOBAHHH TTPSIMBIX JIOTOBOPOB C
npaBooOagarensamMu. [10JHOCTBIO COOTBETCTBYET TPEOOBAHUAM (peaepatbHBIX TOCYIapCTBEHHBIX 00pa30BaTE/IbHBIX CTaHIAPTOB
BBICIIIEr0 00pa30BaHMUsI K KOMIUIEKTOBaHHIO OMOIMOTEK, B TOM UHCIIE JIEKTPOHHBIX, B YacTH (popMUpoBaHUs (DOHIOB OCHOBHOM
U JIOTIOJTHUTEJILHOM JIUTepaTyphl.
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