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Iporpamma muctmrumab "Mukpobuosorus, Bupyconorus'; 30.05.01 "Menunuackas 6uoxumus”.

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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Iporpamma muctmrumab "Mukpobuosorus, Bupyconorus'; 30.05.01 "Menunuackas 6uoxumus”.

[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 MCIONIb30BaTh U MPUMEHSATh (DYHIAMEHTANIbHBIE U ITPUKJIaIHbIE MEAUIIMHCKHUE,

ecTeCTBEHHOHAYYHbIE 3HAHUS JIJIsl TIOCTAHOBKY U pPEllIeHUsI CTAHAAPTHBIX ¥ MHHOBALIMOHHBIX
Bagayd mpogecCHOHAIbHOMN e TebHOCTH

OIIK-2 CriocoOeH BBISBIIATH M OLIEHUBATh MOP(OpYHKIIMOHAIbHBIE, (PU3HOIIOTUIECKHIE COCTOSHUS 1
[MaToJIOrMYeCcKre MPOLECCH B OpraHu3Me 4eIoBeKa, MOJIeIMPOBaTh MaTOJIOTHYECKIe
COCTOSTHHIS in VivO | in Vitro Mpy MpoBeAeHIH OMOMEIUIMHCKUX VCCIIeIOBAHUM

OO6yyarnmuiics, OCBOUBIINI JUCHATUTAHY (MOJIYJIb):
HoyokeH 3HATh:

- 3HaTh aKTyaJlbHbIE ¥ 3HAUMMBIE IPOOJIEMBI TPOECCUOHATBHON JesSITeIbHOCTH;

- 06HaHaTb CI)yHIIaMeHTEUII)HI)IMI/I U NPUKIAJHBIMU MEOIUIIUHCKUMHU, €CTECTBEHHOHAYYHbIMW 3HAHUAMMU [1J1 [TOCTAHOBKH U
pelIeHr A CTaHJAPTHBIX 1 MTHHOBAIMOHHBIX 3a/1a4 HpOCl)CCCPIOHEUILHOﬁ JECATEIIBHOCTH,

- 3HaTb KPUTEPUHN COOTBETCTBUSA IMOJYYEHHBIX PE3YJIbTATOB IMOCTABJIEHHBIM CTaHJAPTHBIM M MTHHOBAIIMOHHBIM 3aladaM

- 3HaTb CTPOCHUC U q)yHKHI/II/I YEJIOBECUCCKOI'O T€Jia, BO3PACTHO-TIOJIOBLIE U UHAWNBUAYAJIbHBIC 0COOEHHOCTHU CTpOCHHA 1
Pa3BUTUA; 3aKOHOMEPHOCTHU KU3ZHEACATCIbHOCTU OPraHU3Ma, MEXaHU3Mbl CAMOPETYJIAINN U PEryJIAlN;

- 3HaTb 3aKOHOMEPHOCTU BOBHUKHOBEHUA, PA3BUTHA U UCXO4A TUITOBBIX MATOJIOTUYECKUX ITPOLIECCOB;
- 3HATh STHOJIOIMIO U IIaTOreHe3 HanboJiee YacTo BCTPEHAOIINXCA 3a6OHCBaHHﬁ, MPUHIIAIIBI KJ'IEICCI/ICI)I/IKEIIII/II/I OoJie3Hen

HoykeH ymeTh:

- q)OpMyHHpOBaTL CTaHJAPTHBLIE 1 UHHOBAIIMOHHLIC 3a/Ja4n l'[pOCpeCCHOHaJ'[bHOﬁ JEATCIIBHOCTH,

- IPUMEHATH (PyHIAMEHTAIbHbIE U MIPUKJIaTHbIE MEIULIMHCKHAE, €CTECTBEHHOHAYYHbIEe 3HAHUS JIS1 IIOCTAHOBKHU M PEIICHUS
CTaH/IapPTHHIX Y MHHOBAIIMOHHBIX 33/1a4 MPO(ECCUOHATBHON AESTENbHOCTH;

- KpUTHYECKU pacCMaTpUBaTh BO3MOKHbBIE BAPUAHTHI PEIIeHNsI 3a/1a4 MPOdeCCHOHAIBHON NesITeIbHOCTH;

- OIIeHUBaTh MOP(POPYHKIIMOHAIBHOE, (PU3HOJIOTHYECKOE COCTOSTHIE YETOBEKa;

- aHAJIM3MPOBATh MEXaHN3MbI Pa3BUTHsI ¥ IPOSIBJICHUSI 3a00JIEBaHU;

- pacro3HaBaTh MOp(oJIOrnieckue 1 (PyHKIMOHAIbHbIE N3MEHEHHS KJIETOK, TKAHEeH, OpraHoB 1 CHCTEM OpraHu3Ma YeloBeKa

JlomxeH B1aaeTh:

- HaBbIKaMM pEHICHUS CTaHAAPTHBIX 1 UHHOBAIIMOHHBLIX 3a/1a4 HpOCpeCCI/IOHaJ'IbHOI;'I ACATCIIbHOCTHU,
- METOAaMM ITPUMCHEHU A (byH,[[aMCHTaHBHI)IX U NIPUKJIIAJHBbIX MEJUIIMHCKUX, €CCTCCTBEHHOHAYYHbIX 3HaHHﬁ;

- HABBIKAMU OLIEHKH COOTBETCTBUS MOJYUYEHHBIX PE3YJIbTATOB MMOCTABIEHHBIM CTAHAPTHHIM M HHHOBALIMOHHBIM 3a/1a4aM
npoheCcCUOHANTBHOM JIeATENHOCTH;

- TEPMUHOJIOTHEH JUTS pelleHnsI MPo(eCcCHOHANBHBIX 3aa4;
- HaBBIKAMU COIOCTABJIEHUsI MOP(OIOrMYECKUX U KIIMHUYECKUX MPOsIBICHUI OOJe3HEH;

- HaBbIKaAMH PACIIO3HABAHUS TTATOJIOTMYECKUX ITPOLIECCOB, NHTEPIPETALINN MoKa3aTeJein JKUBHEACATCJIbHOCTHU IMallUCHTA

2. MecTto nucuumiuHbl (MoayJs) B ctpykrype OIIOII BO

HanHas aucuurimHa (MoayJib) BKJoueHa B pasaen "b1.0.35 ducuumiuel (Moaysu)" OCHOBHOM MpodhecCHOHAIBHON
obpazoBaresbHO# porpammbl 30.05.01 "MeaurmHckas ouoxumust (MenurHcKas OMOXUMHUS)" ¥ OTHOCHTCS K 00s13aTeIbHON
yactu OITOII BO.

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

SAEKTPOHHBH
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Iporpamma muctmrumab "Mukpobuosorus, Bupyconorus'; 30.05.01 "Menunuackas 6uoxumus”.

3. O0beM qUCHATLIMHBI (MOYJISI) B 32a4€THHIX € JHHAIAX ¢ YKa3aHHEeM KOJNY€eCTBAa YacOB, BbIJeJEeHHBIX HA

KOHTAaKTHYIO PadoTy 00yJaomuxcsi ¢ mpemnojaapareJemM (o BUAaM y4eOHbIX 3aHITHIT) 1 HA CAMOCTOST
padoTy oOyvaromuxcst

OO61m1ast TPyIOEMKOCTh AUCIUTUTMHBI COCTABIIsAeT 8 3aueTHHIX(bie) enuHuIl(bl) Ha 288 daca(oB).

KonrakTtHast padota - 156 yaca(oB), B TOM 4ucIIe JieKIMu - 36 yaca(oB), npaktiueckue 3ausaTus - 0 yaca(oB), 1JabopaTopHbie

padotsl - 120 yaca(oB), KOHTPOJIb CAMOCTOSITETILHOI paboTh! - 0 yaca(oB).

CamocTrosiTenbHast padoTa - 114 gaca(oB).

Kontpons (3auér / 3x3amen) - 18 gaca(oB).

dopMa MPOMEKYTOTHOTO KOHTPOJIST IUCIUTUTIHBL: OTCYTCTBYET B 4 CEMECTpe; 9K3aMeH B 5 ceMecTpe.

TeJbHYI0

4. Conep:xanue QHCHUIUINHBI (MOAYJs1), CTPYKTYPHUPOBaHHOE N0 TeMaM (pa3/iejiaM) ¢ yKa3aHHeM OTBEIEHHOT'0 Ha

HHUX KOJJUYECTBA AaKaJACMHUYE€CKHUX YaCoOB U1 BU/10B yqeﬁﬂmx 3aHATHI

4.1 CTpykTypa 1 TeMaTH4eCKHIi IVIaH KOHTAKTHOW M CAMOCTOATEJbHOH PA6OThHI 0 AVCHHUILINHE (MO/IYJIIO)

HX TPYJA0EMKOCTH (B Yacax)

Bujbl 1 yachl KOHTAKTHOI PadoTHI,

N Pa3znennl iucuununnb: / Ce- |Texmun,JTexnun(IIpaxTu-[[IpakTu-JIadopa-
Moy MECTP| Bcero | B 3JI. | YeCKHe | YeCKHe | TOPpHbIE
¢opme BansTHA,| B 3J. [padoThl,
Bcero | dopme | Bcero

UTa6opa-
TOpPHbIE
B 9JL.

¢ opme

Cawmo-
cTof-
TeJb-

Hasa
pa-
oora

Tema 1. Mukpo6uonorus kak Hayka. OCHOBHBIE
To/Ipa3aesIeH sl MUK POOHOJIOTHH.

1. [Mukpoopranusmsl B npupoje. Popma 1 pa3Mepsl 4 4 0 0 0 0
pokaproT. MopOoTUIIBI TATOTeHHBIX OAKTEPHIA.

Tema 2. CtpykTypHasi OpraHU3aLus IPOKAPHOTHOU
KJIETKH, (DYHKIIMH €€ OTAEIbHBIX OpPraHeill 1

5 |KOMMapT™MeHTOB. OTM4ms OT KJIETKH 9yKapHOT. 4 5 0 0 0 0
" |CtpykTypHast opraHu3aiysi GakTepHii -
OOJIMTaTHBIX MAPA3UTOB YEIOBEKa.

Tema 3. Oprassl U TUITBI IBUXKEHUS
MUKPOOPraHu3MoB. [Tuiu, KryTUKY, akCUaTbHbIE
3 pubprsbl. Takcucsl. [TogBIAKHOCTD MATOr€HHBIX 4 > 0 0 0 0
" |6axTepuil. [IBrkeHne ClIMpOXeT, CIIUPUILI,
BUOPHOHOB.

Tema 4. IIpoucxoxaenue xu3an, mup PHK,
4, [BO3HMKHOBEHUE IPOKAPUOT 1 SYKAPHOT. SBoJonusa 4 > 0 0 0 0
" [maTroreHHBIX MUKpPOOPraHU3MOB.

Tema 5. BuopazHooOpas3ue MUKPOOPraHU3MOB.
CoBpeMeHHasi cicTeMaTHKa POKapHoT.
duoreHeTHYECKAs U KJTIOYEBas KiacCu(UKaIyy.
5. |[IpakTuueckas cucremMatuka naroreHoB. CepoBapnl,| 4 2 0 0 0 0
OuoBapbl, (haroBapsl.

Tema 6. [lutanne MUKpoopraHU3MoB. TpaHCTIOPT
MUTaTeNIbHBIX BelecTB. PocT, pazButue n

6. [KY/IbTHBUPOBAHHE IPOKAPHOT. HexkynsTuBupyemsie 4 4 0 0 0 0
" |u nokostmecst popmMbl MEKpOOPTaHU3MOB.
[lepcuctupyomue nHpeKuuu.

Tema 7. Mertabom3m MUK poopranu3MoB. CriocoObt
MoJTy4yeHus SHepruu. [Ipixanue u 6poxeHue.
MeTab0IM3M MaTOreHHbIX OaKTEPHid.

10

g Tema 8. OOGiue npaBua paboTH B 4 0 0 0 0 4
MHKPOOHOJIOTMYECKOH 1a00paToOpuH.

3 A
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Buasl u yachl KOHTaAKTHOI PadoTHI, Camo-
HX TPYA0EMKOCTh (B yacax) 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
9, Tema 9. Mukpockonus. IIpenapatsl KUBbIX 4 0 0 0 0 12 0
MHKPOOPraHu3MOB.
10. Tema 10. Mopdosorus pasjIMuHbIX TPy 4 0 0 0 0 12 0
MIPOKAPHOT U SYKApHOT.
11. Tema 11. PukcupoBaHHBIE OKpaIlIEHHbIE 4 0 0 0 0 12 0
pernaparsl.
12. Tema 12. [ToBepXHOCTHBIE CTPYKTYpPBI IPOKAPUOT. 4 0 0 0 0 10 0
13. Tema 13. BHyTpeHHUE CTPYKTYpPHI KJIETOK MPO- U 4 0 0 0 0 10 0 16
9YKapuoT.
Tema 14. baktepuonornueckas rnocyaa u ee
14, [cTepummzanms. [MurarenbHbIE CpebL: 5 0 0 0 0 6 0
MIPUTOTOBJIEHNE, METO/IBI MX YITIOTHEHHS,
CTEepUIIN3ALUS U XpaHEHHE.
1. Tema 15. MeTtosp! moceBa 1 KyJIbTHUBUPOBAHUS 5 0 0 0 0 18 0
MHKPOOPTaHU3MOB.
l6. Tema 16. M1<I)Kpo6nonomqe01<m1 aHaim3 0ObEKTOB 5 0 0 0 0 36 0 44
OKPYXaIOIIEeH Cpepl.
Tema 17. CanurapHasi MUKPOOUOJIOTHSI.
17.|YcTpoicTBO MUKPOOUOJIOTHUYECKON JIAO0PATOPHH. 5 4 0 0 0 0 0
Tema 18. MenuiHCKast MUKPOOHOJIOTHS.
1. [aToreHHbIe ¥ yCIOBHO-TIATOT€HHBIE 5 4 0 0 0 0 0
MUK pooprann3Mbl. OCHOBHBIE I'PYIITHI ITATOT€HOB
YyeJIoBeKa.
Tema 19. ®akTOphl MATOreHHOCTH ¥ BUPYJIEHTHOCTb
19, [MMKPOOPraHU3MOB. ropI/I?:OHTfUILHbII/I TIepeHoc 5 > 0 0 0 0 0 2
T€HOB B MaToreHe3e MH(EKIHi.
Tema 20. Undexkuun, ocHOBHbIE MYTH Nepeavyu
nHpekuuii. [laToreHHble MUKPOOPraHU3MBbI Kak
MPUYMHA BOZHUKHOBEHHUs anuieMuil. Bozbyanrenn
20. |u uX pacrpocTpaHEeHUE B IPUPOAHBIX pe3epByapax. | 5 2 0 0 0 0 0
3aImuTHBIE MEXaHU3MBI OpPraHu3Ma YeJIoBeKa.
Tema 21. Bupycsl. CTpoenue, KiaccupuKanms,
’KU3HEHHbIN LUKJI. Bupycel yesnoBexka.
Bakreprodary 1 ux posip Kak MOTEHIMAIBHBIX
21. 5 4 0 0 0 0 0
AQHTHOAKTEPUAIBbHBIX areHTOB B Tepanuu. [IpuoHsL.
[TpuoHHbIe GOJIE3HU.
Tema 22. NHbeknmoHHbIe 3a00J1eBaHuUS,
BbI3bIBAEMbIE MUKpOMHUIIeTaMu. JIOKasbHbIe 1
27 |CHCTEMHbIE MUKO3bI. PacripocTpaHeHHOCTh KOXKHBIX 5 > 0 0 0 0 0 38
MHUKO30B. Peikue (hopMbl MUKO30B U UX
BO30YIUTEIIH.
l1Toro 36 0 0 0 120 0 114
4.2 Coaep:xaHue JUCHUIIMHBI (MOIYJIs1)
Tema 1. Mukpoo6nosorus kak Hayka. O CHOBHbIE IOApa3/eJieHisI MUKPoOnoJorna. MUKpooprann3mMsl B
npupoje. Popma u pa3mepsl npokapnoT. Mop ¢ oTunbl NaToreHHbIX 6aKTePHi.
SAEKTPOHHBIH
Crpanuna 5 u3 13. 11 YHHBEPC TET
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Mukpoburosiorusi Kak Hayka. Bo3HUKHOBeHME U pa3BUTHE MUK POOHOJIOTUH, €€ OCHOBHBIE rojpa3esienusi. CoBpeMeHHas
MUK POOHOJIOTHS, e HallpaBieHns 1 3a1aui. ColraibHO 3HaYMMble MUKPOOPTaHU3MBI, MUKPOOPTaHU3Mbl 1 BUPYCHI -
BO30yAMTENN 3a00JIEBaHMI YeJIOBEKA U KMBOTHBIX. MUKPOOPraHM3Mbl B MEIMIIMHE ¥ HAPOTHOM X03siiicTBe. Vcronb3oBaHme
MHUKPOOPTraHU3MOB JUIsI IOJTy4eHHs OMOJIOTMUYECKM aKTHUBHBIX COE/IMHEHNH, BATAMUHOB, aMUHOKHCIIOT, aHTHOMOTHKOB,
OEJIKOBBIX NPENAPATOB, OPrAHMYECKUX KHCIIOT, (DEPMEHTOB U JIp. coeAnHeHni. Pazinunbie MopdoTurs! 6akTepuii.

MecTooOUTaHUS U 9KOJIOTHYECKUE HUIIH POKAPUOT. MUKpPOOHOE cOOOIECTBO U (PAaKTOPHI, ONPEAEIISAIONIHE er0 pa3BUTHE.
[Tyt B3aumopelcTBHS B MUKPOOGHOM coodmiectse. [IpoayieHTs! 1 peayeHTsl. JeicTBIe XUMUIECKUX U (PU3UIECKUX
(pakTOPOB Ha MPOKAPHUOTHI, MEXAaHU3MbI YCTONUYMBOCTA MUKPOOPTaHIU3MOB K JAEHCTBHUIO (PU3NKO-XUMUIECKUX (DaKTOPOB.
XapakTep B3aMMOOTHOILIEHHUI B MUpPE IPOKApHOT. ACCOLMATUBHBIE OTHOLIEHHUS: META0M03, MyTyaJI3M, CHHTpO(dH,
CaTTeJM3M, IPOTOKOOTepaLHsl, KOHCOPLIMU, KOMMEHCaIn3M. KOHKypeHTHbIe OTHOIIEHHUS. AHTHOMOTHKY U OaKTepPUOLIHEL;
MEXaHU3M UX [ISUCTBUS. YHUBepcaibHas cucteMa "Quorum sensing", mpy MeXBUIOBBIX KOMMYHHUKAIUSIX y OaKTepuit.
INepexoxn maToreHHbIX OAKTEPUIA B HEKYJIbTUBUPYEMOE COCTOSTHUE. POJIb MEXKKIIETOUHON BUIOBO KOMMYHHKAIIUK B KU3HU
npokaproTr. O6pa3oBaHie OMOIIEHOK MUKPOOPraHU3MOB U 3HAUEHHE STOrO MpOoLecca sl MEAULIMHBL.

dopma 1 pa3zMephl TIPOKAPUOT. DK30- U FHIOCKEIET MUKPOOHOU KJIeTKU. XapaKTepHble 00beMHEHUs KJIeTOK. " uranTckue” u
"KapiukoBble" opraHu3Mbl. PakTOPbI, ONpeAesolme pazMepsl U popmy KieTku. [IprMepsl MOP(HOTUTIOB MATOT€HHBIX
OGaKTepUli: TUIUIOKOKKH, CTPENTOKOKKH, CTA(PUIIOKOKKH, MATIOUYKOBUTHBIE, H3BUTHIE (POPMBI - BUOPHOHBI, CITUPUILTHL,
crnipoxeThl. bakTepru 6e3 KJIETOUHON CTeHKHA. MUKOILIa3MBblL.

Tema 2. CTpyKkTypHasi oOpraHu3anusi IpOKapHOTHOM KJIETKH, (DYHKIIHMH €€ OT/1eJbHbIX OpraHeJll ’
KOoMNapTMeHTOB. OTJIHYHSA OT KJIeTKH 3yKapuoT. CTPyKTypHasi OpraHu3anusi 6akTepuil - 00JUraTHbIX Napa3nuToB
YyeJiOBeKa.

BHeniHye cTpyKTypbl TPOKapHOTHOH KJeTKH. KiteTouHble cteHK OakTeprii. MyperH-TeHX0eBbli CaKKYJIyC
IPaMIIOJIOKUTENbHBIX OakTepuil. HapyskHas MemOpaHa, nepuuia3MaTiueckoe IPOCTPaHCTBO y TPaMOTPHLIATENIbHBIX OaKTEpHii.
[Napakpucrayueckuii noBepxHOCTHBIN S-ciol. [Tpororutactel, ceporuiactsl 1 L-popmsl 6akrepuii. Okpacka NpoKapHoT 10
I'pamy: coBpeMeHHas olieHKa. BHyTpeHHHe CTPYKTYpbl IPOKAPHUOTHOM KJIeTKU. [IOKpOBBI MPOKaPUOTHOM KJIETKU: KAIICYJIH,
CIIM3UCTBIE CIIOU, YeXJIbl; UX CTPOEHUE M XUMUYECKuil cocTaB. [ToBepXxHOCTHBIE OpraHesuisl. Crieluanu3upoOBaHHbIE OpraHeJUIbl
CO CMEUIaHHOW JIOKaNu3anuen: KryTuku, pumopun. Knaccudukanus u pynkuun pumopuii. Lntomnnasmarnyeckne MeMOpaHbl
6aktepuii. MemOpaHHble unuabl. Mopgosiorust 1 MoJieKy IsipHOe CTpOeH e FeHOMOB OakTepuil. Pa3mepbl, TOIMOJIOTHSI U YKCIIO
xpomocoMm. JJHK-cBs3biBatomme 6enku. BHexpomocomuas [JHK. Posb KOMIOHEHTOB GakTepHraibHBIX KJIETOK B Pa3BUTHU
NATOJOTMYECKHUX MTPOLEcCOB NMpU MH(peKusIx. OOnuraTHble BHYTPUKJIETOUHBIE MTAPa3UThl YEIO0BEKa: XJIaAMUIMN, PUKKETCHH.

Tema 3. Opranbl U TUIIBI JBUK€HUSI MUKP 0opranu3moB. [Tnim, :krytuku, akcuaibabie (pudpuiibl. Takcncol.
IMoaBHKHOCTH NATOreHHBbIX 0aKkTepuil. [[BUkeHne CIUPOXeT, CHNPUILI, BHOPHOHOB.

TTONBMKHOCTD ¥ TAKCUCHI MUKPOOPTaHU3MOB. AKTHBHAsI U TACCUBHASI TTOJIBYKHOCTb. [[BUKeHUEe OaKTepHid IPY IIOMOIIN
KT'YTUKOB (IUIAaBaHUE, POSHUE, NBYKEHUE criupoxeT). OCHOBHBIE THITBI KTy THKOBAHMS IMOJBMKHBIX OakTepuid. TBUTUMHT y
naTtoreHHbIx OakTepuid (v IV tuna). [IBrkeHre 1o TUIY CKOJIbXeHUs (MUKCOOAKTEPUY, MUKOILIA3MBI | JIP. ).
BHyTpUKJIeTOYHAS TIOABHKHOCTh, OCHOBAaHHAS Ha MOJIMMepU3aIy akTuHa. [I0ABMKHOCTD TATOTEHHBIX OAKTEePHIA: TUTIBI
TIOZIBMXKHOCTH, 3HAUCHHE JUTS pa3BUTHs MH(EKITMOHHOTO Tporiecca. [ToBeaenue 6akrepuit (pOTOTaKCUC, a39POTAKCHC,
XEMOTaKCHC, TaJIbBAHOTAKCUC, MATHETOTAKCUC U JIP.).

Tema 4. IIpoucxo:xaenue xxu3au, Mmup PHK, Bo3HUKHOBeHHE POKAPHOT M SYKAPHOT. JBOJIIONHS NaTOreHHBIX
MHKPOOPraHu3MoB.

PuoreHrst OpraHMYeCKOro Mupa - TpH JMHUM BOJIOIMY, TpY (POPMBI KU3HHU, TpU AoMeHa: Archaeae, Bacteria, Eukarya.
Basxueive oTIMYMTENbHBIE TPU3HAKY 3YKAPHOT U MPOKapUOT. HayuHble Teopruu MpoucxoxaeHust xu3Hu. [Tpunmmn
OUOXMMHMYECKOT0 eIMHCTBA, €ro CJIeACTBUs. Teopun MaHCIepMUu U camo3apoxaeHus. 'KoanepsaTHas' Teopust
Onapuna-XosjeiiHa, ee JoKa3aTeabCcTBa, JOCTOMHCTBA U HenocTatku. Teopus 'Mupa PHK'. XapakTtepuctuka nporeHora.
[NosiBNIeHre MHOTOKJIETOYHBIX 3yKapHOT. BTopruHas aganTaysi MUKpOOPraHU3MOB K Mapa3suTHIECKOMY 00pa3y KU3HH.
®axyIbTaTUBHBINA U OOJUTaTHBINA TAPA3UTU3M B MHUpPE POKAPHUOT.

Tema 5. Buopa3noo6pa3ue mukpoopranu3moB. CoBpeMeHHasi CHCTeMaTHKA NPOKapuoT. PujoreHeTnyeckas u
KJueBas kiaccugpukanuu. [Ipakrnyeckasi cucremaTuka naroreHos. CepoBapsl, 6HoBapbl, (haroBapsl.

Hampasnenus B cuctemaruke mpokapuot. PeHoTunuyeckuii moaxo. Mepapxudeckue TakcoHbl. PuiioreHeTH4ecKas u
KJo4eBas Kiaccudpukaimu. ['eHocucremarika. CukeeHc-aHaaus reHa 16SPHK B cuctematuke. lomen Bacteria.
AxTyanuctuyeckue u runoreTnyeckue dpunymsl. lomen Archaeae. CXOACTBO M pa3iiiuue apXxei ¢ 9yKapusiMi U OaKTePHUsIMU.
CBoeo0Opasue 3Koornueckux Huml. JKu3Hb pU TeMrieparype Bhillle TOUKH KUIEHHsI BOJbL. DKCTpeMasibHasl aluaopuvs 1
raopuius. Knaccudukariys naToreHHbIX MUK POOPraHU3MOB Ha OCHOBE MX TUHKTOPHAJIbHBIX, OMOXMMHUYECKHX,
MMMYHOJIOTMYECKHX, TATOreHHbIX CBOMCTB. UyBCTBUTEJILHOCTD NIATOT€HHBIX OakTepuil B OakTeprodaram Kak OCHOBA ISt
(parotepanuu u 3ppaAuKaLY MaTOT€HOB B IOMELICHUAX KIJIMHUK.

Tema 6. IlnTanue Mmukpooprann3MoB. TpancnopT nurareasHbIX BemecTB. Poct, pa3BuTue u KyJbTHBHPOBaHHE
npokapuoT. HekyJbTuBHpyeMble u nokosiguecsi (popmsl MUKpoopranu3mMos. Ilepcuctupyromue undexknumn.
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[MumeBsle NOTPEOHOCTH MUKPOOPraHU3MOB. VICTOUHMKY yriiepoja, SHEPIrUU ¥ BOCCTAHOBHUTEIbHBIX SKBUBAJICHTOB 11
MUKpOOpranu3mMoB. [1oTpeGHOCTh MUKPOOPraHU3MOB B Makpo- U MUKpoO3JieMeHTax. TpaHCIopT BEIIeCTB B KJIETKY.
AykcoTpods! ¥ IpoTOTpOodBl. YUuacTe (hepMEHTOB MUKPOOPTraHU3MOB B 00€CIIEYEHUH X MUTATEIbHBIMK BEIIECTBAMH.
ITpuHIMITE cOcTaB/IeHUs UTATEIbHBIX cpel. OCHOBHBIE TUIIBI CPEAl U UX MOApa3/ieNeHNe: 110 COCTaBY, (PU3UUECKOMY
COCTOsIHMIO, Ha3HaueHuio. KynbTrBupoBanue u poct. HakonmresbHble 1 4ucThie KyIbTyphl. KyJbTHBUpOBaHE a3pOOHBIX 1
aHa’pOoOHBIX MpokapuoT. [lepronueckoe KyabTHBHpoBaHue. CHHXPOHHbBIE KYJIBTYpbl. POCT MUKPOOPraHM3MOB B CMEIIaHHbIX
KYJIbTypax.

CocrosiHre MOoKos 1 KieToyHas auddepenHmpoBka. CTaloHapHbIe POIr(epaTUBHO TOKOSIINECS KIETKH.
Crienmanu3upoBaHHbie oKosiuecs popmbl. DHH0copbl. CTauu criopoodpa3oBaHusi. 3penas SHAOCIIOpa U ee CTPOeHHE.
Crauu 1 MmyCKOBOW MeXaHU3M MpopacTaHus SHAocrop. PedpaktepHbie KJIETKH HecropooOpasyomiux Oaktepuil. Posb
TIOKOSIIIMXCSL COCTOSIHMI B M30eraHNH TATOT€HHBIMI MUKPOOPraHM3MaMy (pakTOpPOB aHTArOHU3Ma OpraHu3Ma-X03sIMHa.
[epcucrupyiomme nHQEKIMN y BHICIIUX yKapuoT. MH(pekmn Ha (poHe BpeMEeHHBIX UMMYHOAE(UITUTOB.

Tema 7. MeTa6om3m Mukpoopranu3moB. Cnoco0bl noJiyuenns sueprun. [Ipixanue u 0poxenune. MeTadom3m
NaTOreHHBIX OaKTepwHii.

INonsiTHe TepMUHOB: METa00IM3M (IHEPreTHYECKUI MeTab0IM3M, KOHCTPYKTUBHBIN, T'eHepaIbHbIH, ClIeIMAIM3UPOBAHHBIF).
Amdpudonmsm. Anabonu3m. DHepreTuueckuil MeTabonu3M Bubl sHepruu, qoctynHbie st npokapuot. AT® - yHuBepcabHbIN
niepeHocuunk sHeprun. [1ytu cunre3za AT® B kietke. THITBI JbIXaHUsSE MUKPOOPTaHU3MOB. A3pOOHOE bIXaHUE C
WCTIOJIb30BAHUEM BBICOKOMOJIEKYJ/ISIPHBIX OPTaHMUECKMX BEIIECTB B KAYECTBE NCTOYHMKOB HEPTUH (IbIXaTeIbHAS
XeMoOopraHoTpodus). DIEKTPOHTPaHCTIOPTHBIE neny. KpaTkas XxapakTepucTHKa IePeHOCUHKOB 1eKTPOHOB. POpPMEI
ACCHMMJISALIMY SHEPTHH TP ABIXaTeJbHONW OpraHoTpou. DHeprust TpPaHCMEMOPAHHOTO SJIEKTPOXMMHYECKOro MOTeHIHAaa
katroHoB H+ u Na+. Bpoxenue. VicxoiHble cyOCTpaThl M aKLIENTOPBI 3JIEKTPOHOB B Ipoliecce Opoxenusi. KoHeuHble MpoTyKThl
Oposxenust. [Tytn cOpaxkuBaHus yriieBogoB. THITE OPOKEHHUI: CIMPTOBOE, MACIISTHOKHCIIOE, MOJIOYHOKHCIIOE TOMO- 1
rerepoepMeHTaTUBHOE U Ap. XapaKTepUCTUKAa MUKPOOPTaHU3MOB, BHI3BIBAIOLINX Pa3IMYHble THIIB OpoxeHuid. ['eTepoTpodus
Kak OMOXMMHYECKast OCHOBA Pa3BHUTHsI IATOT€HOB. ABTOTPO(BI KaK MPOLYLIEHTH TOKCHHOB.

Tema 8. O6uue npaBmjia pa6oThl B MHKP00HO0JOTrAYe CKOIl JadopaTopun.

O6mue npaBuia paboThl B MUKPOOHOJIOTHYECKOM JlabopaTopuu. TexHruka 6e301acHOCTH IpH padoTe ¢ OTKPHITHIM IJIaMEHEM,
KYJIbTYpaMH MUK POOPraHU3MOB, CO IeJIOYaMH, KUCIOTaMH, PACTBOPUTEIISIMH, CIUPTOM. TexHMKa Ge30IMacHOCTH IpU padoTe C
3JIEKTPOOOOPYIOBAHHEM, KOTOPOE IPUMEHSETCSI B MUKPOOMOJIOTHUECKHX McciefoBaHusax. O0opynoBaHme
MHKPOOHOJIOTMYECKO# Ta00paTOpUM U IPaBIIa padOTHI C HEM.

Tema 9. Muxkpockonus. IIpenapaTsl ;KHBBIX MHKP 0O0PTaHN3MOB.

Muxkpockonusi. [Ipurorosienue npenaparoB KMBBIX MUKPOOPraHM3MOB. MUKPOCKOINS B CBETJIOM (DOHE: YCTPOUCTBO
MHKPOCKOTIA, OCBEeTHTeNsA. Y cTaHoBKa cBeTa 1o Kemnepy. TemHomnomnbHast u piryopecuieHTHast MUKpockonust. [Ipurorosiexne
TIpeTapaToB KUBBIX MUKPOOPTaHU3MOB Ha MPHMepe MOJEIbHON KYJIbTYPHL: "'pa3naBieHHas Karuisd', "BUcsYas Karvis'",
n "

OTIHevaToK".

Tema 10. MopdoJiorusi pa3ian4HbIX IPyN NPOKAPHOT U SYKAPHOT.

Moposorus pa3andHbIX TPYIIT IPOKAPHOT M SYKapHOT Ha MpUMepe KOMMEPUYECKUX (PMKCHPOBAaHHBIX ITPENapaToB: KOKKOB
(Micrococcus, Sarcina, Streptococcus), maqoukoBuaHbX OakTepuil (Pseudomonas, Bacillus), BeTBSIMXCS ¥ IMEIOIIHAX
TEeH/IEHLIMIO K BeTBNeHuo (Streptomyces, Arthrobacter), HuTuatbix (1uano6aktTepun). [IpOCMOTP, MUKPOCKOIHUS M 3aPUCOBKA.
W3yyeHre MUKpOCKOMUYECKUX rpuOoB. IpocMoTp, MuKpockornus npenaparoB mukpomuiietoB (Trichoderma, Aspergillus,
Penicillium, Fusarium, Chaetonium).

Tema 11. PukcupoBaHHbIe OKpalleHHbIE NIPeNnaparhbl.

[Mpurorosnenne (GpUKCHPOBAHHBIX OKPAIIeHHBIX MpernaparoB. CocoObl (hUKcaly MPenapaToB: TEPMHIECKUIN, XUMHYECKUI.
OCHOBHBIE 1 KUCJIbIE KPAaCUTEJH, MX IPUMEHEHNE B MUKPOOHOJIOrHYecKOi pakTrke. OKpacka MUKPOOPraHu3MoB 110 ['pammy.
[IpakTrka paboThl C UMMEPCHOHHOM cucTeMoi. OrpesiesieHne THHKTOPUATIBHBIX 0COOEHHOCTE MUKPOOPTraHU3MOB.

Tema 12. I[ToBepXHOCTHBIE CTPYKTYPbI IPOKAPHOT.

[ToBepxXHOCTHBIE CTPYKTYPHI ITPOKapHoT. Vconp30BaHNe MeToJa HETaTUBHOTO KOHTPACTHPOBAHUS AJIs OTIPEAETCHUS KaTcyn y
MUK pooprann3mMoB. [Ipuroroienre nmpenapaToB 151 XapaKTEpPUCTHKHY KaricyJl. OnpefesieHeHre Karcyn y Azotobacter 1mo
Merony OmensHckoro. CrocoOsl onpeeneHnst XMMUYECKOTo COCTaBa KarcyJsl MUKpPOOPraHU3MOB, OKPAacka KOMIIOHEHTOB
KarcyJ.

Tema 13. BHyTpeHHHE CTPYKTYPbI KJIETOK NPO- M SYKAPUOT.

BHyTpenHue cTpyKTypbl KJIETOK MPO- U 3yKapuoT. OKpacka BKJIIIOUEHUI [NIMKOreHa B KJIETKAX JPOXoKeH U3 poja
Saccharomyces. Okpacka BomoTHHa (noudocdaToB) o merogy OMensIHCKOro. 3HaKOMCTBO C BHYTPHKJIETOYHBIMU
BKJIIOYEHHSIMH [TPOKAPHOT (IPaHyJIaMH 3aracHbIX BEIECTB, SHAOCIOPaMH) C UCTIONb30BaHUEM (PMKCUPOBAHHBIX KOMMEPUYECKUX
IpenapaToB.

Tema 14. BaKTepnonomquKaﬂ mocyjaa m €ee crepuian3anus. ITuTarejbHbIE cpeanl: NPpUroToBJeHNE, METOAbI UX
YujgaoTHeHnusd, CTepuin3anua 1 XpaHeHue.
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Baktepuonornyeckas mocyaa. Hazpanve ee oTaeIbHBIX BUJOB M MOJATOTOBKA K cTepruim3anun. O3HaKoMIIeHUe ¢ paboTon
ABTOKJIaBa, CyIIHIbHOTO mKada. CTeprm3anus CTeKJITHHON MOCY/Ibl M METAJUTMUECKUX MHCTPYMEHTOB, HEOOXOIUMBIX B
MUKpoOuoiorndeckoit mpaktuke. [Turatenshsie cpeapt (MITA, KI'A, cpena ['ay3se, cpena Yareka,

I depeHInaIbHO-AMarHOCTUYEeCKHUE Cpebl U 1p.). [IpuHIMIbL coCcTaBIeHUsI MUTATENbHBIX CPel 1JIsl KYJIbTUBUPOBAHUS
MUKPOOPraHu3MoB. [IpurotroByieHre MUTATENbHBIX CPE, METOAbI UX YIJIOTHEHUSI, CTEpPUIN3ALIMS U XPaHEHUE.

Tema 15. MeToabl IoceBa M KyJbTHUBHPOBAHUS MUKPO0OPraHN3MOB.

Mertoasl mocesa MHKPOOPraHnu3MOB. HOBCPXHOCTHLIﬁ IIOCEB, FHY6HHHLIﬁ MOCEB, MOCEB LHITPUXOM. Hcromatommii IITpUX. IToces
" OolpeaejeHne OMUY metomom MpeaACIbHBbIX pa3BeIleHI/H71 Ha MOJIEJIbHOW CUCTEeMe C UCTIOJIb30BaHUEM upommeﬁ. Crnioco0Obt
ornpeaeJIeHnA 0611_[61"0 KOJIMYECTBA PA3JIMYHBIX I'PyHII MUKPOOPIraHM3MOB Ha TBEPAbIX U JKUAKUX MUTATEJIbHBIX CpEax.

Tema 16. MukpoouoJioruyeCKuii aHaJIM3 00bEeKTOB OKPY:KaloIeil cpe/bl.

MuUKpOOHOJIOrYeCKHii aHATN3 OOBEKTOB OKPYIKAIOIIEH Cpepl U MPOLYKTOB MUTaHMUs. XapaKTepUCTUKa MUKPOOPTraHM3MOB
BO/Ibl ¥ IMIIIM. AHAJIU3 COJEPKaHMS MOJIOYHOKHUCIIBIX OAKTEPUI B MOJIOYHOKHCIION MPOLYKIMHU. [TpUHIIUITBI BBISIBICHUS
CaHUTAPHO-TIOKA3aTeIbHbIX MUKPOOPTaHU3MOB Ha U (pepeHInaTbHO-AUaTHOCTUYECKUX cpefax (Ho, JleuHa).

Tema 17. CanntTapHast MUKPOOHOJIOTHSI. Y CTPOHCTBO MUKPOOHOJIOrNY€eCKOil IadopaTopum.

[Ipeamer 1 UCTOPHS CAHUTAPHON MUKPOOHOJIOTUH. 334l CAaHUTAPHOW MUKpoOHosiorui. OCHOBHBIE METO/Ibl CAHUTAPHON
MUKpoOuosoruy. [TpuHIuUIEl caHuTapHON MUKpoOHosoruy. CaHUTapHO-TIOKa3aTeIbHble MUKPOOPTraHU3MBI U CIIOCOOBI MIX
uneHtupukanui. HopMel conepxaHus MUKpOOPraHU3MOB B pa3IMYHBIX UCTOYHUKAX (BoJe (BKJII0Yas MUTHEBYIO), MPOAYKTaX
NUTaHK, OKpYXalomen cpese). [IpuHIMIb OpraHu3aly MUKpPOOHOIOTHYecKol Jabopatopuu. Yucrast v rpsi3Hast 30HHL.
Hesundexuus. besonacHocTs padoThl B 1adopatopuu. JIMKBUIALINS aBAPUIHBIX CUTYALIUH.

Tema 18. Meauuunckast Mukpoouosiorusi. [IaToreHHnbie  yCJI0BHO-NATOreHHbIE MEUKPOOpPTraHu3mbl. O CHOBHbIE
rpyNnmnbl IaTOTeHOB YeJ0BeKa.

JKu3HeHHbIe CTpaTernu MPOKapHOT B MX B3aMMOOTHOILIEHUSAX C JKMBOTHBIMU. B3alIMOOTHOILIEHN I IPOKAPUOT C YETOBEKOM.
HopmanbHast Mukpodiopa opranu3ma yesoBeka. KauecTBeHHbIN 1 KOJIMYECTBEHHBI COCTaB HOPMaIbHOU MUKPO(IIOPHI U
(bakTopel, ero peryiumpyromiye. 3HaueHre HOPMAJIbHON MUKpoIiopkl. [TaToreHHbIe MUKPOOPraHU3Mbl M UX pa3HOOOpasue.
Y coBHO-NaTOreHHble MUKPOOpraHu3Mbl. OCHOBHBIE XapaKTEPUCTUKH BO30yAUTeNIel MH(DEKIIMOHHBIX 3a00JIEBAHUI: YyMBI,
XoJiephl, TyOepKynesa, cudunuca u ap. [Ipeodnanaoniye KuieuHble MH(EKIMN YesloBeKa. Pojib KUIIEYHOro MUKpoOHoMa B
HenH(EeKIMOHHBIX 3a001eBanusX. Och "KuieuHuK - Mo3r". [latoreHHble GaKkTepuu, BUPYChl, MUK POMUIIETHI.

Tema 19. ®aKTOpbI NATOT€HHOCTH U BUPYJIEHTHOCTh MUKPOOPraHn3MoB. ['0pH30HTAJILHBII IEPEeHOC reHOB B
naroreHe3e nHd eKmui.

CBoiicTBa MATOT€HHBIX MUKPOOPraHU3MOB: CIIEI(PUYHOCTh, OPraHOTPO(HOCTh, TATOTEHHOCTh, BUPYIEHTHOCTh. PaKkTOPHI
NAaTOreHHOCTU U BUPYJEHTHOCTH UX OCOOSHHOCTH y Pa3HbIX I'PYIII ATOT€HHBIX MUKPOOPraHU3MOB. DK30- ¥ S9HJIOTOKCHUHBI
GakTepuil. bBuoxumudeckas nMpupoa HAO- U FIKZ0TOKCHHOB. JloMEHHas1 CTPYKTYypa 9K30TOKCUHOB U MEXaHU3M UX JIeHCTBUSI.
AHTHUreHHast CTpyKTypa MaTOreHHbIX OakTepuid. . [ Opr30HTaNIbHBINA IIEepeHOC IeHOB B naToreHe3e nHgekuuii. [lepepaya
(bakTOpPOB BUPYJIEHTHOCTH U PE3UCTEHTHOCTH K aHTUOMOTHKaM. OCHOBBI pallMOHATLHOH aHTHOUOTHKOTEPATIHH.
AHTUMUKPOOHBIE CPE/ICTBA U MPABUJIA UX IPUMEHEHUSI.

Tema 20. Uucexnun, ocHOBHBIE NyTH Nepeaaun nHgeknmii. [IaToreHHbIe MHKPOOPraHN3Mbl KaK NPUYHHA
BO3HHKHOBeHUs dmujiemMuii. Bo30yauresn u ux pacnpocrpaHenne B NPUPOJHBIX pe3epByapax. 3aluTHbIe
MeXaHH3MbI OPpraHu3Ma JeJioBeKa.

INousiTue 00 nHpekIMn, HHGEKIMOHHOM Iporiecce, MHpeKIMoHHON 0ojie3Hr. OCHOBHbBIE ITYTH MIepeHOCa MH(MEKIIMOHHBIX
areHToB, X XapakTepucTka. [TyTn nepenaun nHpekuuil. nunemMun, NaHIeMUI, CHOpaAuYecKue NH(EKIMOHHbIE
3aboneBanus. [IprposHbie pe3epByapbl BO30YAUTENEH ONAaCHBIX MH(EKIIHIA: T0YBa, BOJA, )KMBbIE OPraHU3Mbl. DHJIEMUYHbIE
uHpeKku. OCHOBHBIE TPOTUBOIMUIEMUYECKAE MEPOIPUATHSL.

Tema 21. Bupycol. CTpoenne, kiaccudukanus, ;Ku3HeHHbIN MUK Bupycsl yesioBeka. bakrepnodgaru u ux poJnb
KaK MOTEHINAJIbHbIX AHTHOAKTePUAIbLHBIX areHToB B Tepanun. [Ipuonsl. IlpuonHbie 60J1e3HM.

MecTo BUPYCOJIOTHH B PsARY €CTECTBEHHbIX HayK. 3HaYeHHe BUPYCOIOIUH ISl PA3BUTUS MEAULIMHBL 1 MOJIEKYJISIPHON
6uonoruu. CTpoeHne BUPYCOB. ApXUTEKTypa BUPYCOB. THIIbI CHMMETPUM BUPYCHBIX YacTull. Besku Bupycos. O6uiue cBoiicTBa
6esIKoBOM 000J104KH BUPYCcOB. HyK/IeMHOBBIE KUCTIOTBI BUPYCOB. MeXaHU3Mbl PeIIMKALUK HYKIEHMHOBBIX KHCIOT BUPYCOB.
CuHTe3 BUPYCHBIX OeskoB. POpMUpPOBaHKE 3pesIbIX BUPYCHBIX YAaCTHL] ¥ BBIXOJ UX U3 KeTKU. Tursl BeIXona BUpyca U3 KJIETKU
Y MEXaHU3M BBIXO[a, 3aBepIleHNe IPOAYKTUBHOTO IIyTH Pa3BUTHs BUPYCHON HH(peKLn. OHKOreHHbIEe BUPYCHI.
BzaumogeiictBue ¢ kietkoit JJHK-conepxamux oHKOreHHbIX BUpYycoB. B3aumoneiicteue ¢ kietkoit PHK-conepxarmux
OHKOTeHHBIX BUPYCOB. Bupychl yenoBeka. OcTpble BUpyCHble MH(pEKIMHU. X pOHUYECKUe BUPYCHble MH(peKInu. MeaeHHble
MH(pEKIUY, BBI3BIBAEMbIE BUPYCAMH 1 BUPYCOMOJOOHBIMU areHTaMu. MyTallMOHHBIIA 1poLiecc Yy BUpycoB. i3meHeHue
aHTUreHHbIX cTPYKTYP. [Ipodunaktuka BupycHsix uHgpekuii. [Tpuonsl. ['yduaras sHiedanonatus. Mosieky/sipHbIA MEXaHU3M
MIPUOHHBIX UH(EKLHIL.

Tema 22. Incexunonnnie 3a00J1eBanusl, BbI3bIBaeMble MHKpOMHIeTaMH. JIOKaJbHbIe H CHCTEeMHbI€ MUKO3BI.
PacnpocTpaHeHHOCTh KOKHBIX MUKO30B. Peikne ¢popMbl MHKO30B 1 HX BO30YyIHTEJIH.
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Hapcreo Fungi. Mopdonorus rpu6os. MunenmaibHble, JpoxkKenofo0Hsle 1 fuMopdHbie rpuosl. [ puOKoBbIe 3a001eBaHus1
YeJIOBEKa, UX pacpoCcTpaHEHHOCTh. JIokasbHble U cucTeMHble MUKO3BL. [TyTu 3apaxenus. Tpuxodurus, kanauaos,
acnieprisuie3. Kimaccudukanms MUKO30B. 3apakeHne MUKPOCKOITMYECKUMHU rpubaMu. DIUIEMHUOIOTUs ¥ IATOTeHes.
[IporuBorpubkoBhie cpecTBa. MexaHn3Mbl AeHCTBHUS aHTUMUKOTHKOB. [1ceBIOMIKO3bI, BBI3BIBAEMbIE AKTHHOOAKTEPUSMH.
Penkue ¢popMbl MUKO30B 1 MX BO30YAUTENN. MUKO3bI IPH IMMYHO/E(DUIUTHBIX COCTOSIHUSX.

5. IlepeyeHb y4eOHO-METOUYECKOTO 00€eCIeYeHHS UIA CAMOCTOSITEJbHOM Pa6oThHI 00yJaIOMMXCs M0
JUCHUIINHE (MO/LYJII0)

CamocrosiTenbHas padoTa 00yJalomMXCsl BBITIOJIHIETCS M0 3aJaHHI0 U ITPY METOIMUYECKOM PYyKOBOJICTBE ITperoiaBaresisi, Ho 6e3
€ro HermocpeAcTBeHHOro yuacTtust. CamocrosiTenbHas paboTa MojipasaensieTcss Ha CaMOCTOATENbHYI0 paboTy Ha ayIUTOPHBIX
3aHSTHSX U HA BHEAYAUTOPHYIO CAMOCTOSITENbHYIO paboTy. CamocTosTesbHas paboTa 00yYaloMXCs BKIIOYAET KaK ITOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOEHHE OT/EJbHBIX TeM (pa3/esioB) JUCHMIUINHBI, TaK U MPOpadOTKY TeM (pa3JiesioB), OCBaNBAEMBIX BO
BpeMsI ayJUTOPHOM paboThl. Bo BpeMs caMOCTOSTEIbHOM paboThl 00YYaIoIMecs] YUTAIOT U KOHCTIEKTUPYIOT YUeOHYI0, HayIHYIO
Y CIIPAaBOYHYIO JIMTEPATYPY, BHIIOIHSIOT 331aH1sI, HATIPABJIEHHBIE Ha 3aKPeTUIeHNE 3HAHWI U OTPabOTKY YMEHHI U HaBBIKOB,
TOTOBATCS K TEKYLEMY U POMEKYTOYHOMY KOHTPOJIIO MO AUCLIUIUINHE.

OpraHu3alysi CaMOCTOSITETIHON padoThl 00YUAIOIIMXCS perilaMeHTHPYeTCsl HOPMATHBHBIMH JIOKyMEHTaMHU,
y4eOHO-METOIMYECKOH JIUTepaTypoil ¥ SJEKTPOHHBIMU 00pPa30BATEIbHBIMK PECYpPCaMU, BKIIOYASL:

INopsanok opraHU3alnuK U OCYIIECTBIEHNA 00pa30BaTeIbHON JeATeIbHOCTH 0 00pa30BaTeIbHBIM IIPOrPAMMaM BBICILIETO
o0pa3oBaHus - IporpaMmam OakajaBpuaTa, IporpaMMam CHelUaIMTeTa, IporpaMMaM MarkucTpaTypsl (YTBEPAK/IEH IPUKa30M
MuHucTepcTBa HayKu U Bhiciiero oopaszoBanus Poccuiickoii @enepanyu ot 6 anpesst 2021 roga Ne245)

IMucemo MunuctepeTBa odpasoBanust Poccuiickont Peneparm Nel4-55-996un/15 ot 27 Hos16pst 2002 1. "O6 akTUBU3ALNN
CaMOCTOSITEJILHOI pabOTHI CTYAEHTOB BBICIIUX yY4eOHBIX 3aBe/ICHII "

VYcraB (eepanbHOro rocyIapcTBeHHOI0 aBTOHOMHOTO 0Opa3oBaTesbHOro yupexaenus "Kazanckuii (ITIpuBomKCK i)
(penepanbHbIil yHUBEpCUTET"

[paBua BHyTpEHHEro pacrnopsjka (efepaabHOro rocy1apcTBEeHHOr0 aBTOHOMHOTO 00Pa30BaTENIbHOTO YUPEkKJEHHs BBICIIIETO
npodeccuonanbHoOro oopazosanus "Kazaunckuii ([TpuBomkckuit) denepaibHblil yHUBepcUTeT"

JlokanbHele HopMmaTHBHBIE akThl KazaHckoro (ITpuBosskckoro) deaepaabHOro yHUBEpCUTETa

6. ®OH/ OLIEHOYHBIX CPe/ICTB M0 JUCIUILIHHE (MOYJII0)

DoHJ OIIEHOYHBIX CPEACTB IO AUCHUIUIMHE (MOJIYJTI0) BKJIIOYAET OLIEHOYHbIE MaTepHaJIbl, HAIIPaBJIEHHbIE Ha IPOBEPKY OCBOECHUS
KOMIIETEHIIHI, B TOM YMCJIe 3HAHUI, YMEHUI U HABBIKOB. POH/I OLIEHOUHBIX CPEJCTB BKJIIOUAET OLIEHOUHBIE CPEACTBA TEKYILEro
KOHTPOJISI ¥ OLICHOYHBIE CPE/ICTBA IIPOMEKYTOYHOM aTTeCTallly.

B (oHIe o1IeHOYHBIX CPENICTB COAEPKUTCS CIeayoIas HHPOPMAITHS:

- COOTBETCTBHE KOMIIETCHIIMI [IAHUPYEMbIM pe3yJibTaTaM 00yueHHsI 110 AUCLUILIMHE (MOYJI0);

- KpUTepHH OllCHUBAHUS C(DOPMUPOBAHHOCTU KOMITCTEHITHI;

- MexaHu3M (POPMHUPOBAHMS OLIEHKH MO JUCHUILTUHE (MOIYJIO);

- OTIMCaHWE MOPsIIKa IPUMEHEHUS | TIPOIIEAYPHI OIIEHIUBAHUS JITS KKIOTO OICHOYHOTO CPE/ICTBRA;
- KpUTEpHHU OLIEHWBAHUS TSI KaXJOr0 OLIEHOYHOTO CPEJICTBA;

- COACPIKAHNEC OLIEHOYHBIX CPEACTB, BKJIIOYaA TpeGOBaHI/IH, MPEeAbABIIAEMBIC K HeﬁCTBHHM 06yqa10umxc51, AE€MOHCTPUPYEMBIM
pesyjibTaTaM, 3alaHuA pa3IMYHbIX TUIIOB.

DOH/1 OLIEHOYHBIX CPEACTB N0 AUCUMILIMHE HaxonuTcs B [Ipunoxenun 1 kK nmporpaMMe AUCUMILIMHBL (MOIYJIIO).

7. IlepedeHnb JUTEPATYPbl, HEOOXO0JUMOM JIJIsT OCBOEHHS U CIUILINHBI (MO TyJIs)

OcBoeHMe TUCIUIUIMHBL (MOJIYJIs) TIPEAToJiaracT u3yuyeHne OCHOBHOM 1 JIOTIOJIHUTEIIbHON yueOHOH mTepatypsl. Jlntepatypa
MOXKET OBITh JIOCTYITHA 00YJaIOIIMMCsI B OTHOM U3 JIBYX BApUAHTOB (JIMOO B 0O0MX U3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 K TPOHHbIE OMOIMOTEUHbIE CHCTEMBI Ha OCHOBAHWH 3aKTI0YeHHBIX KPY 10oroBopos ¢
MPaBOO0JIAATENISIMHU;

- B meyaTHOM Bujie - B HayuHoit 6ubmoreke um. H.U. Jlo6aueBckoro. OOydJaromnuecs mojy4yanT yIeOHyI0 JTUTepaTypy Ha
aOOHEMEHTE IO YMTATEILCKUM OMJIeTaM B COOTBETCTBHU C TIPAaBHJIAMHK T0JIb30BaHUsI HaydHO! OMOINOTEKON.

DJIeKTPOHHbIE U3AHUSI JOCTYIHbI AUCTAHIIMOHHO U3 JII0OOH TOUKH MPU BBEJEHUN 00YYAIOIIMMCSI CBOETO JIOTHHA U [apoJisi OT
JIMYHOTO KaOuHeTa B cucteMe "DieKTPOHHbIN yHUBepcuTeT" . [Ipy HCoNb30BaHIM TEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOH/T
JIOJKeH ObITh YKOMILIEKTOBAH UMUK U3 pacuera He Menee 0,5 sx3emiuisipa (uist o0ydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPa) KaKIOTO U3 U3JaHNI OCHOBHOM JIMTEPaTyphl 1 He MeHee 0,25 3K3eMIIspa JOTOHUTEIFHOM JIUTEpaTyphl Ha
KaXJ0ro 00y4arolierocsi U3 4uclia Jull, OJHOBPEMEHHO OCBAaMBAIOIINX JAHHYIO AUCHIUILINHY.

SAEKTPOHHBH
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[epeueHb OCHOBHOI M IOTIOJHUTENIBHON YUeOHOM TMTEpaTypbl, HEOOXOIMMOM JIJIsi OCBOSHUS JUCIIAIUIMHBL (MOJLYJIs), HAXOIUTCS
B [Ipunoxenun 2 k paboueii mporpamMme JUCHUIUIMHBL. OH MOUIEXUT OOHOBJIEHHUIO ITPY U3MEHEHUH YCIIoBUi 1oroBopoB KOV ¢
IpaBOOOJIaJaTe I IMU SJIEKTPOHHBIX U3/IaHUH U ITPU U3MEHEHNU KOMIUTeKToBaHus ¢oHoB Hayunoi 6momiorexkn KOV,

8. Ilepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH ""MHTepHET'', HE00X0 AMMBIX IJIsI
OCBOEHHUS JUCIHILIAHBI (MO TyJIsT)

Cell structure and function in Bacteria and Archeae - http://samples. jbpub.com/9780763762582/62582_CHO04_097_130.pdf
BO3/MHupekmmonnbie 60me3Hn - www.who.int/topics/infections_diseases/ru

Mukpo6uosorus - http://www.microbiologu.ru/

MukpoOs! 1 yenoBek - www.mikrobiki.ru/mikroorganizmy/mikroorganizmy-v-zhizni-cheloveka

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

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

TenbHas paboTa

Bujg pador MeToauueckne peKoMeH alun

JEKLNN B xopne uTeHus1 JIEKLMI MTperoaaBaTtesb pacCKa3bBaeT 00 OCHOBHBIX MOHATUSX M TEPMUHOJOTHYECKHX
0COOEHHOCTSIX MaTepuaja Kypca, a TAKXKe CBA3aHHBIX C HUIM TEOPETHYECKHX M MPAKTUYECKUX MPoOseM, JaeT
PEKOMEH/IALINH TI0 TIPOBEICHUIO CaMOCTOSTENILHOI pabOTHl M CAMONIOATOTOBKE. JIGKIIMOHHBIHA KypC TIO3BOJIAT
CTyZI€HTaM TOJIyIHTh OCHOBHYI0 MH(DOPMAIIMIO TIO JAHHOW TUCIUIUINHE

naboparophsle | JlabopaTopHble pabOTHI BBITIOJIHSIOTCS COTJIACHO IpadKy y4eOHOro IMpoliecca o JUCHUILIMHE. [1py BhIoHeHUH

padoThI J1abopaTopHBIX padoT coOogaeTCs: IPUHIMI MHIUBU/IYAILHOTO BhITOJIHEHUsI padoT. K nabopartopHeiM pabotam
00YYaIOIMIACS JOITyCKAETCsI TOJIBKO TOCJIe MHCTPYKTakKa M0 TEXHUKE 6e30MacHOCTU. B Xozie BBINOIHEHM ST
J1abopaTopHOW pabOTHl 00YUAIOIIUIACS BBIIOIHSIET HA3HAYEHHYIO IIPEeroaBaTe/ieM NPakKTUIYecKylo 3a1a4y 1
oopMIISIET X0/ BBIIIOJIHEHHS U Pe3YJIbTaThl SKCIIEPUMEHTAILHOM paboThl B paboyel TeTpaau.

CaMOCTOSI- B xone camocTosITeNbHOM padoThl 00yYaIoIIHecs: HPOBOASAT NPOPabOTKY TEOPETUUECKUX MaTepUasIoB

TMOJTyYeHHBIX Ha ayJUTOPHBIX 3aHATUAX. CTyJeHTaM peKOMEH/yeTCsl ITOCIIe 3aBEPIICHNS 3aHATHI B 9TOT K€ JICHb
MIPOCMAaTpPUBATh ¥ AHATM3MUPOBATh TEKCT JIEKIMH 1 3aITUCH C TPAKTHUYECKUX 3aHATHI. HeKoTopsle TeMbl, a Takxke
HESICHBIE BOIIPOCHI TPEOYIOT JAOTOTHUTEIBHOTO CAMOCTOSITEIbHOTO TBOPUECKOTO MOKCKA. B HEKOTOPBIX ciydasx
HEsICHBIE BOIIPOCHI ClieyeT (PMKCUPOBATD, YTOOBI IOTYYUTh KOHCYJIBTALMIO y TIpenogaBates. [1py moarotoBke K
CJIeIyIOIe JIEKIIMU MOBTOPATH MPEbIIYIIYIO C yUETOM 3HAHUI ¥ HaBBIKOB, MTOJTyYEHHBIX B XOie MTPAKTHYECKUX
3aHsATHR. CiemyeT peryasipHO MOBTOPATh OCHOBHBIE IOHATHUS M TEPMUHBI 110 33/laHHON TeMe 1151 3(pheKTUBHOM
MTOATOTOBKH K 3a4eTy.

9K3aMCH

DK3aMeH SIBJISIeTCS] HEOThEMIIEMON YacThlo y4eOHOro Npoliecca ¥ PU3BaH OILEHUTb, 3aKPENUTh U YIIOPSA0YUTh
3HAHUS CTY/IEHTa, TIOJyYeHHbIE Ha 3aHATHIX U CaMOCTOsATENbHO. [Ipu MoAroToBKe K 9K3aMeHy HEOOXOJUMO
OIMPaThCsl, MPEXKAE BCEro, Ha JIEKILIMH, a TAaKXKe HA NCTOYHUKH, KOTOpble pa30MpaIich Ha PAKTUYECKUX 3aHATUSAX
B TeueHHe ceMecTpa. [IoAroToBka K 9k3aMeHy BKJIIOYaeT B ceds: - TPOopabOTKY OCHOBHBIX BOIIPOCOB KypCa; -
YTEHHUE OCHOBHOW M JIOTIOJIHUTENILHOM JIMTEPATYPHI 10 TEMaM Kypca; - oA00p MPUMEPOB U3 PAKTHKH,
WLTIOCTPUPYIOIIMX TEOPETUYECKUII MaTepua Kypca; CUCTeMAaTU3al|I0 U KOHKPETHU3aLMI0 OCHOBHBIX IOHATUI
JVICLMILIMHBL; - COCTaBJIEHUE MTPUMEPHOTO IJaHa OTBETA Ha 9K3aMEHALIMOHHbIE BOIIPOCHI.

10. ITepeyens nH(OPMAMOHHBIX TEXHOJIOTHI, HCHOJb3YeMbIX IPH OCYIIEeCTBJIEHHH 00Pa30BaTeJILHOr0 Mponecca
10 JUCIMILUIAHE (MOAYJI0), BKJI0YAs IepevYeHb NPOrpaMMHOro o6ecnedyeHusi 1 HH(G OpManHOHHBIX CIIPABOYHBIX
cucreM (IpH HEOOXOUMOCTH)

INepeueHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJb3yEMBIX MTPH OCYLIECTBICHHN 00pa30BaTEILHOTO IPOLiecca M0 TUCHUILUTIHE
(MOZyJTI0), BKITIOYAS MTepeyeHb MPOrpaMMHOr0 0OecieueH!s 1 MH(POPMAIIMOHHBIX CITPABOYHBIX CHCTEM, ITpEe/ICTABIICH B
[punoxennu 3 k pabovelt mporpaMme TUCITUTDIAHBL (MOIYJIS).

11. Onucanne MaTepuaJIbHO-TEXHUYECKOM 6a3bl, HEOOX0JUMOI1 /ISl 0CYI[eCTBJIEHUS 00Pa30BaTEJILHOTO
nponecca no JUCIHUAILIHHE (MOIYJII0)

MaTepI/IaHI)HO-TGXHI/I‘ICCKOC obecrieueHre 06pa30BaTCHBHOFO nmponecca 1no AMCuuIuinHe (MOIly)'[lO) BKJIIOYAET B ce0s cileaymomue

KOMIIOHCHTHI:

[NomemeHust 1J1s1 CaMOCTOSITEIbHOM paboThl 00Y4AIOIIMXCsl, YKOMILIEKTOBAaHHBIE CTIEIIMATM3UPOBAHHON MeOeJbIo (CTOJIbI 1
CTYJIbsI) ¥ OCHAIIIEHHBIE KOMITBIOTEPHOM TEXHUKOW C BO3ZMOKHOCTBIO MOAKIIIOUeHHUsI K ceTr "MHTepHeT" u obecriedyeHreM JocTyrna
B 3JIEKTPOHHYIO MH(OPMAIIMOHHO-00pa3oBarebHylo cpeny KOV.
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YueOHble ayqUTOPUH /TSI KOHTAKTHOHM padOoTHI € MPenoaBaTesieM, YKOMIIEKTOBAHHbBIE CIIEIUaIN3UPOBAaHHON MeOebio (CTOJIBI
U CTYJIbS).

KomrbioTep 1 IprHTEp AJIs1 paclevyaTKy pa3JaTOYHbIX MaTepUasioB.
MynsTMeauiHas ayAUTOPHUS.
Crenpanu3upoBaHHasi 1abopaTopHsl.

12. CpeacrBa ajjanTanuu npenojaBaHus JUCHUILIMHLI K TOTPEOHOCTAM 00yUYalONUXCsl HHBAJIU0B U JIHI C
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10POBbSI

HpI/I H€O6XO,I[I/IMOCTI/I B O6pa30BaTCHBHOM nponecce MpuMEHAITCA CIICAYIOIUE METOAbl 1 TEXHOJIOIU, 06)161"1310]].[146
BOCHIpUATUE I/IH(l)OpMaL[I/II/I O6y‘{aIOHII/IMI/ICH HWHBAJIMAAMU U JIMIAMU C OI'PAaHTYCHHBIMUA BO3MOKHOCTAMUA 3JO0POBbA:

- CO3/laHNe TEKCTOBOW BEpPCUU JII0OOr0 HETEKCTOBOIO KOHTEHTA [l €70 BOZMOXXHOI'O IPe0O0pa30BaHUs B aJIbTEPHATHBHbIE
(bopmbl, yIoOHBIE TS Pa3IMYHBIX MTOJIb30BATENIEH;

- CO3JaHMUE€ KOHTCHTA, KOTOpHﬁ MOJKHO PEACTABUTDL B PA3JIMYHBIX BUIAX 0e3 NOTCPH JAHHBIX WK CTPYKTYPBI, IPEAYCMOTPETh
BO3MOXHOCTH MaCH.ITa6I/Ip0BaHI/IH TEKCTA U H306pa)K€HHﬁ 0e3 NOTEPH Ka4eCTBa, MPEAYCMOTPETb JOCTYITHOCTD YIIPABJICHUA
KOHTCHTOM C KJIAaBUATYyPbI;

- CO3J]aHK1e BO3MOKHOCTEH JUIsi 00YUaIOIMXCsl BOCIPUHUMATD OJJHY M TY ke MH(OPMAaIMIO U3 Pa3HbIX KCTOUYHUKOB - HAIPUMeEp,
TaK, YTOOBI JIMIIA C HAPYIICHUSIMH CJIyXa MOJTy4Yaad HH(POPMALMIO BU3YAIIbHO, C HAPYIICHUSMH 3PEHUS - ayJUAJIbHO;

- IPMMEHEHKE MTPOrPaMMHBIX CPE/ICTB, 00SCIIEUNBAIOIINX BOBMOKXHOCTh OCBOCHHSI HABBIKOB U yMEHHH, (DOPMHUPYEMBbIX
JWCUMTUTMHOM, 32 CYET aNlbTEPHATHBHBIX CIIOCOOOB, B TOM YKCJIE BUPTYaJIbHBIX JJAOOPATOPHI U CUMYJISILIMOHHBIX TEXHOJIOTH;

- IPUMEHEHHE JIMCTAHIIMOHHBIX 00pa30BaTeIbHbIX TEXHOJIOTHH [Uis Tiepeaadyn MH(GOpMali1, OPraHU3aliy Pa3iniHbIX (hopm
MHTEPAKTUBHOW KOHTAKTHOW paboThl 00y4aloLIerocs ¢ nNpernojaBaTeieM, B TOM Yiciie BEOUHAPOB, KOTOPbIE MOTYT OBITh
HCIIOJIb30BaHbI /151 POBEACHMUS BUPTYAJIbHBIX JIEKLHI C BOZMOKHOCTBIO B3aMMOJEHCTBUS BCEX YYACTHUKOB AUCTAHIIMOHHOTO

00y4eHHs1, MPOBEICHUsI CEMUHAPOB, BHICTYILICHHUSI C OKJIAJAMH U 3aIUTHI BBHITOJHEHHBIX Pa0doT, IPOBEJCHUS TPSHUHIOB,
OpraHM3aluK KOJIJIEKTUBHON padoThI;

- IPUMCHEHUEC JUCTAHIIMOHHBIX 06pa3OBaTCHLHLIX TEXHOJIOTUI UL OpraHnu3atn (1)OpM TEKYHIEro u NpoMeKyTOYHOI'O
KOHTPOJIA;

- YBEJIMYEHUE MIPOJOJIKUTELHOCTU CIAUM 00YYAIOIIMMCsI MHBAJIMIOM WIIH JIUIIOM C OTPAaHUYEHHBIMU BO3MOXHOCTSIMH 3710POBbSI
(popm poMeRyTOUHOH aTTECTAIIUH 110 OTHOLIEHHUIO K YCTAaHOBJIEHHOH MPOIOJUKUTENPHOCTH UX CAAYH:

- IPOAOJIKUTEIbHOCTU CAa1n 3a4€Ta Wi 9K3daM€Ha, IIPOBOAMMOIO B MMCbMEHHOMI (I)OpMG, - He Oostee uem Ha 90 MHMHYT;

- IPOJIOJKUTEIPHOCTH MOATOTOBKHM 00YYAIOIIErocst K OTBETY Ha 3a4éTe WM SK3aMeHe, IPOBOANMOM B YCTHOM (popme, - He
6osiee uem Ha 20 MUHYT;

- MIPOJOJDKUTENILHOCTY BBICTYIUIEHUST 00yYaIoIIerocs pH 3aliTe KypcoBoil paboThl - He Oosiee 4eM Ha 15 MuHYT.

[Iporpamma cocrasiieHa B cootBeTcTBrM ¢ TpedoBaHusmMu PI'OC BO u yyeOHbIM m1aHoM 1o crienmanbHocty: 30.05.01
"MenuumHCKasa OnoxuMuAa' v crienaiisaniy "MegunuHckas onoxumus'.

SAEKTPOHHBH
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
51.0.35 Muxpobuonozus, supyconoeus

IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

CrennainsHocts: 30.05.01 - Meaunmnckad OMOXUMUA
Crenuanuzanys: MenunHckas 0MOXumus

KBammdukanus BbIITyCKHUKA: BPAY-OUOXUMUK

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2022

OcHoBHas JuTepartypa:

1. 3BepeB B.B., MenunuHcKas MUKpOOUOJIOTHS, BUpycosioris 1 ummyHosorus. Tom 1. / ITon pen. B.B. 3eepesa, M.H.
Boituenko - M. : I'90TAP-Menna, 2014. - 448 c. - ISBN 978-5-9704-2914-3 - Texkcr : anekTponnsiii // SB5C 'KoHcymprant
cryneHra' : [caiit]. - URL : http://www.studentlibrary.ru/book/ISBN9785970429143.html (gata obparenus: 28.09.2022). -
Pexum moctyna : o noarvcke.

2. 3BepeBa B.B., MeauuHckas MUKpOOUOIOTHS, BUPYcoIorus U umMMmyHoutorus. B 2 1. Tom 2. : yue6nuk / ITog pex. B.B.
3eepera, M.H. Boituenko - M. : I'90TAP-Menua, 2014. - 480 c. - ISBN 978-5-9704-2915-0 - Texcr : anektpoHHsIi // DBC
'KoHcynbranT cryaenra’ : [cait]. - URL : http://www.studentlibrary.ru/book/ISBN9785970429150.html (nata oGpaienusi:
28.09.2022). - PexxuM J1ocTyna : MO MOJIIHCKE.

JonoJHUTEILHAS IUTEpATypa:

Mannanoga P.T., Mukpo6uosorus u ummynosnorus. [Ipaktrkym : yue6. mocodue / P. T. Mannanosa - M. : ['90TAP-Menua,
2013. - 544 c. - ISBN 978-5-9704-2750-7 - Tekct : anexkrpounsbiii // IBC "KoHcynpTauT crygenra’ : [caiit]. - URL :
http://www.studentlibrary.ru/book/ISBN9785970427507.html (nara odpamenus: 28.09.2022
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Iporpamma muctmrumab "Mukpobuosorus, Bupyconorus'; 30.05.01 "Menunuackas 6uoxumus”.

Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
51.0.35 Muxpobuonozus, supyconoeus

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

CrennainsHocts: 30.05.01 - Meaunmnckad OMOXUMUA
Crenuanuzanys: MenunuHckas 0MOXumMus

KBanmmdukanus BbIITyCKHUKA: BPAY-OUOXUMUK

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo o0pa3oBaTesibHON nporpamme: 2022

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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