IMporpamma auctmuiiasl "Mukpoduosorus, Bupycosorus'; 30.05.01 "Meaumnuackas 6noxumust'.

MMHHCTEPCTBO HAYKM U BBICIIIEI'O OBPA30OBAHUS POCCUIICKON ®EJIEPALINA
denepanbHOE rOCYIapCTBEHHOE aBTOHOMHOE 00pa3oBaTeIbHOE YUpekJeHHe BHICIIET0 00pa30BaHus
"Kazanckuii (ITpuBomkckuil) penepaibHblil yHEBEpCUTET"

WHcTuTyT hyHAAMEHTATBHON MEIULMHBL 1 OHOJIOTHU
Bricias mkosa MeUIHbL

&
=
y
-
¥
4
£
4

T ;-f,» e’ A Typunoea

28 chenpana 2025 r.

NOONUCAHO INEKMPOHHO-UUGBPOBOTE NOONUCHIO

IIporpamMmmMa QuCHUILIMHBI
Muxk QO6I/IOJIOFI/IH, BUPYCOJIOTUA

CrenpaibsHocTh: 30.05.01 - MenunmHckas OMOXUMHUASA
Crenpanusanys: MemnyHcKkas GUoXumus

Kpanudukaiiys BblllyCKHUKA: BPAY-OUOXUMHK

dopma 0OyUyeHHUS:_OUHOE

SI3BIK OOyUEeHHS: PYCCKUI

I'on Havyama oOyveHus Mo oOpa3oBaTebHOM nporpamme: 2025

O PAEKTPOHHBIH
ann Y‘I:IPIBEPCHTET

PHEOEMALIMOHHO AHATKTAHE SR SHCTEMA Ky



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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[IporpamMmy IvicIMIUIMHBL pa3padoTai(a)(u): AoUeHT, K.H. 3enenuxuH [1.B. (kadenpa mukpoduonoruu, Llentp Guonoruu u
relarormyeckoro oopasosanus), Pavel.Zelenikhin@kpfu.ru ; 3aBeayrommuii kadenpoii, a.H. Wneunackas O.H. (kadenpa
MuKpoouosioruu, LleHTp Guosiornu u negarorunyeckoro oopasopanust), Olga.llinskaya@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
KOMITeTeHIH npuoopeTaeMoii KOMIETEHIINN
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 BBISBIISATH U OIIEHUBATh MOP(ODYHKIIMOHAIBHBIE, (PU3UOTIOTUIECKUE COCTOSTHUS U
[TATOJIOTHYECKHE TTPOIIECCH B OpraHu3Me YeI0BeKa, MOJEeIMPOBATh ATOJIOTMIECKUe
COCTOSTHHIS in VivO | in Vitro Mpy MpoBeAeHIH OMOMEIUIMHCKUX VCCIIeIOBAHUM

OO6yyarnmuiics, OCBOUBIINI JUCHATUTAHY (MOJIYJIb):

HoyokeH 3HATh:

- 3HaTh aKTyaJlbHbIE ¥ 3HAUMMBIE IPOOJIEMBI TPOECCUOHATBHON JesSITeIbHOCTH;

- O6HaﬂaTb Cl)yHJIaMeHTaIII)HI)IMI/I 1 IIPUKJIAAHBIMU MEIUITUHCKUMHU, €CTECTBEHHOHAYYHbIMU 3HAHUAMM JIAd [IOCTAHOBKU U
pelIeHr A CTaHJAPTHBIX 1 MTHHOBAIMOHHBIX 3a/1a4 HpOCl)CCCPIOHEUILHOﬁ JECATEIIBHOCTH,

- 3HaTb KPUTEPUU COOTBETCTBUA MMOJTyYEHHBIX PE3YJIbTATOB MMOCTABJIEHHBIM CTAaHJAPTHBIM 1 UHHOBALIMOHHBIM 3aJladaM

- 3HAaTb CTPOCHUC U (1)yHKHI/II/I YEJIOBEYCCKOro Tejia, BO3PACTHO-IIOJIOBbIE U UHANBUAYAJIbHBIC 0COOEHHOCTH CTpOCHUSA U
Pa3BUTUA; 3aKOHOMEPHOCTHU KU3ZHEACATCIbHOCTU OPraHU3Ma, MEXaHU3Mbl CAMOPETYJIAINN U PEryJIAlN;

- 3HaTh 3aKOHOMEPHOCTU BOZHUKHOBEHH A, Pa3BUTHS U UCXOA TUIIOBBIX MATOJOTMYECKUX ITPOLIECCOB;
- 3HATh THOJIOTHIO U MMaTOreHe3 HanboJiee YacTo BCTpEUAIOINXCS 3a60J’IeBaHHﬁ, IMPUHIMIIBL KJ'[aCCI/I(l)I/IKaL[I/II/I 0oJIe3HEH

HoykeH ymeTh:

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

- IpUMEHATh (PyHAAMEHTAIbHbIE U MPUKJIaJHbIe MEJULIMHCKIE, €CTECTBEHHOHAYYHbIEe 3HAHWS JJIs1 IOCTAHOBKH M PEIICHUS
CTaH/IapPTHHIX Y MHHOBAIIMOHHBIX 33/1a4 MPO(ECCUOHATBHON AESTENbHOCTH;

- KpUTHUYECKU pacCMaTpUBaTh BO3MOXXHbIE BAPUAHTHI PElIeHus 3aa4 Mpo¢heCcCHOHAILHON e TeIbHOCTH;
- OLIEHNBATh MOP(OPYHKIMOHAIBHOE, (DU3HOIIOTHYECKOE COCTOSHIE YEJIOBEKa,;
- QHAIM3UPOBATh MEXaHW3MbI Pa3BUTHsI M TIPOSIBJICHH S 3a00JIeBaHN;

- pacrio3HaBaTh MOP(OIOrHIecKre 1 (PyHKIIMOHAIbHBIE N3MEHEHNUSI KJIETOK, TKaHEH, OPraHOB ¥ CUCTEM OpraHU3Ma
YyeJioBeKa

I[OJ'DKCH BJIagCTh:

- HaBbIKaMM pEHICHUS CTAHAAPTHBIX 1 MHHOBAIIMOHHBIX 3a1a4 HpO(l)CCCI/IOHaJIbHOfI JEATCIIBHOCTH,
- METOJaMU INPUMEHCHU S q)yH,IlaMCHTaJ'[I)HbIX 1 MIPUKJIAAHBIX MEJUIIMHCKUX, €CTECTBEHHOHAYYHbIX 3HaHI/II;'I;

- HaBbIKaMM OLEHKH COOTBETCTBUSA NOJIYUYCHHBIX PE3YyJIbTATOB INOCTABJICHHBIM CTAHAAPTHBIM 1 THHOBAIMOHHBIM 3d/1a49aM
HpO(l)eCCI/IOHaIIbHOﬁ OEATCIIBHOCTH

- TEPMHUHOJIOTHEN 15 pelIeHus NpodecCHOHAIbHBIX 3a/1a4;
- HABBIKAMHM COTIOCTABJICHNSI MOP(OIOrNIECKHX U KJIMHUYECKHX MPOSIBICHUI OOJIE3HEN;

- HaBbIKaMM pacClio3HaBaHUA MaTOJOIMYECCKUX MMPOUECCOB, MHTEPIPETALINN roKa3aTeJieu KU3HECOCATCIIBHOCTHU IMMAallTUCHTA

2. Mecto guctmmummasl (MoayJist) B ctpykrype OIIOII BO

HanHas aucuumuinHa (MoayJb) BKJoueHa B pasaen "b1.0.35 ducuumiunel (Moay/u)" OCHOBHOM MPO(hecCHOHAIbHON

obpazosarenbroi nporpammbl 30.05.01 "Menununckas ounoxumust (MeauiuHcKass OUOXUMUsT)'" ¥ OTHOCUTCS K 00s13aTe bHOM
yactu OITOIT BO.

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

3AEKTPOHH BI
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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 7 3a4eTHHIX(bie) euHuIl(bl) Ha 252 Jaca(oB).

KonrakTtHast padota - 148 yaca(oB), B TOM uucIIe JieKIuu - 28 daca(oB), npaktiueckue 3aHsaTus - 0 yaca(oB), 1labopaTopHbie

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

CamocTositenbHast padoTa - 86 yaca(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 2 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 5 0 0 0 0
" |u nokostmecst popmMbl MEKpOOPTaHU3MOB.
[lepcuctupyomue nHpeKuuu.

Tema 7. Mertabom3m MUK poopranu3MoB. CriocoObt
MoJTy4yeHus SHepruu. [Ipixanue u 6poxeHue.
MeTab0IM3M MaToreHHbIX OaKTepuii

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 10
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 10
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 2 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 2 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 6
MHUKO30B. Peikue (hopMbl MUKO30B U UX
BO30YIUTEIIH.
l1Toro 28 0 0 0 120 0 86
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
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Iporpamma muctmrumab "Mukpobuosorus, Bupyconorus'; 30.05.01 "Menunuackas 6uoxumus”.

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. CTpyKTypHasi OpraHu3anusi IpOKapHOTHOMN KJIeTKH, (DYHKIINH €€ OTeJbHBIX OPraHeJI u
KoMNapTMeHTOB. OTJHYHS OT KJIEeTKH dyKapuoT. CTPpyKTypHasi opranu3anusi 0 akTepuii - 00JUraTHbIX Napa3nToB
YyeJIoBeKa.

BHemHye cTpyKTypbl TPOKaprOTHOH KieTKHU. KireTounble cteHKH OakTepridi. MypenH-TeX0eBBIH CaKKYJIyC
IPaMITOJIOKUTENbHBIX OakTepuid. HapyxHass MeMOpaHa, nepuIuia3MaTiyeckoe NPOCTPAHCTBO y TPaMOTPHLIATEbHBIX OaKTepHIL.
[NapakpucraiimuecKkuii IoBepXHOCTHBIN S-cioil. IIporomactsl, ceporiactsl ¥ L-opmel 6akTepuid. OKpacka MpoKapyoT 110
I'pamy: coBpemeHHas olieHKa. BHyTpeHHHE CTPyKTyphbl IPOKAPUOTHOM KJIETKU. [TOKpOBBI MPOKAPUOTHOM KJIETKH: KarCyJibl,
CJIM3HCTBIE CJIOH, YEXJIbl; UX CTPOSHME U XUMHUYecKui cocTas. [ToBepxHOCTHBIE OpraHesutbl. Crenuanu3npoBaHHbIe OpraHesUIbl
CO CMENIaHHOW JIOKaNu3anue: Krytuku, pumopun. Knaccudukanus u pynkuun pumopuii. LluTtomniazmarnieckue MeMOpaHb
GaxTepuii. MemOpaHHble TUmiasl. Mopdosiorus 1 MOJIEKYJISIPHOE CTPOEHHE TeHOMOB OakTepuii. PasMepbl, TOMOJIOTHS M YUCIIO
xpomocom. THK-cBsi3biBatomue 6ennku. BHexpomocomuas [JHK. Posb KOMIIOHEHTOB GaKTepHATbHBIX KJIETOK B Pa3BUTHN
MATOJIOTMYECKUX MPOIIECCOB MPH MHDEKIAX. OOIMraTHple BHYTPUKJICTOUHBIE MTAPa3UTHI YeT0BEKA: XJIAMUINN, PUKKETCHH.

Tema 3. Opransl 1 THIIBI JBU K €HUST MEKP 0opranu3moB. ITnim, :krytukn, akcuaiababie pudpuiasl. Takcencor.
IMogBMKHOCTH NAaTOreHHBbIX 0aKkTepuil. [[BNkeHne CIUPOXeT, CANPHJII, BHOPHOHOB.

ToABMKHOCTh U TAKCUCHI MUKPOOPraHU3MOB. AKTHUBHAS M MTACCUBHAS TOJBHKHOCTS. [IBrkeHre GakTepuii Ipy OMOIIH
KTYTHKOB (IUTaBaHWe, pOeHe, IBIKeHre crrpoxeT). OCHOBHBIE THUITHI KTy TUKOBAHUS TOIBMKHBIX OakTepwid. TBUTUMHT y
naroreHHbix Oaktepuit (v IV tuna). JIBrkeHne 1o TUIY CKOJIbKeHUs (MUKCOOAKTEPUH, MUKOILIA3MBI U [IIP.).
BHyTpuUKJIeTOUHAS MOJABUKXHOCTh, OCHOBAHHAS HA MOJUMepHU3aly aKTHHA. [10/IBUKHOCTD MATOTEHHBIX OAKTEPHI: THIIbI
MOJIBUKHOCTH, 3HAYEHHE [UTs1 Pa3BUTHs MH(pEKIIMOHHOTO mporiecca. [ToBenenue Gaktepuit ((pOTOTAKCUC, A9POTAKCHUC,
XEeMOTAaKCHC, TATbBAHOTAKCHIC, MATHETOTAKCHUC U . ).

Tema 4. Ilpoucxo:xaenune xxu3au, Mup PHK, Bo3HHKHOBeHNE NPOKAPHOT M SYKAPHOT. JBOJIIONHS ATOT € HHBIX
MUKPOOPraHu3MOB.

dutoreHrst OpraHMYECKOro MUpa - TPH JIMHUY SBOJIOINH, TpU (POpMBI KHU3HU, Tpu goMeHa: Archaeae, Bacteria, Eukarya.
Baxueiiye OTIMYUTEbHBIE IPU3HAKY SYKAPHOT U MPOKaproT. HayuyHble Teopry MpOrCXOXICHUS KU3HU. [IpuHImI
OGUOXUMHYECKOr0 eIMHCTBA, €ro cleACTBUs1. Teopun maHcrepMuu u camosapoxaeHus. 'KoatepatHas' Teopus
Onapnaa-XongeiHa, ee J0Ka3aTeIbCTBa, JOCTOMHCTBA U HepocTaTtku. Teopus 'Mupa PHK'. XapakTepuctuka mporeHora.
[NosBIIeHre MHOTOKJIETOUHBIX 3yKaphOT. BropuyHas aganrtanys MUKpPOOPTraHU3MOB K Mapa3suTHIECKOMY 00pa3y KI3HH.
®DaKyIbTATUBHBINA U OOJUTaTHBINA MTAPA3UTU3M B MUPE IPOKAPHUOT.

Tema 5. Buopa3Hoo6pa3ue Mukpoopranu3mMos. CoBpeMeHHasi CHCTEMATHKA NPOKApHoT. PujioreHeTHYECKAS H
KJoueBas kiaccupukanun. IlpakTnyeckast cucremaTuka naroreHos. CepoBapbl, 0HOBapbl, paroBapbl.

Hanpasienus B cucremaruke rmpokapuot. GeHoTunmveckuii mogxoa. Mepapxudeckne TakcoHsl. PuitoreHeTndeckas u
KJoueBas kiaccudukammu. ['enocucremarnka. CukeHc-ananu3 reHa 16SPHK B cucremaruke. [Jomen Bacteria.
AxTyaymctudeckue u runorernyeckue prtymsl. JlomeHn Archaeae. CXoAcTBO 1 pa3nuuue apxed ¢ 9yKapusMu U OaKTepUsMH.
CBoeoOpasue 3K0oIorn4eckux Huml. JKU3Hb Mpyu TeMriepartype BhIIIe TOUKH KATIEHHs BOJbL. DKCTpeMasIbHasl alAoPIIns 1
rajodums. Knaccugukarys naroreHHIX MUKPOOPraHU3MOB Ha OCHOBE MX THHKTOPHAJIBHBIX, OMOXMMUYECKHX,
MMMYHOJIOTHYECKHUX, TATOT€HHBIX CBOMCTB. YyBCTBUTEILHOCTD NMATOTEHHBIX OaKTepuil B 6akTeprodaram Kak OCHOBA A/
(barorepanum 1 SppaguKanUy NATOTCHOB B IIOMEIIEHUSX KIMHUK.

Tema 6. Iluranue Mmukpoopranu3mon. TpancnopTt nuraTeJbHbIX BelecTB. PocT, pa3BuTne u KyJbLTHUBHPOBaHUE
npokapuoT. HekyJbTuBHpyemMble 1 nokosimuecst popmsl MUKpoopranu3moB. Ilepcuctupyronue nad eknuu.

SAEKTPOHHBH
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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. MeTta6om3mM Mukpooprann3moB. Cnoco0bl noJiyueHnst Sneprun. [Ipixanue u 6po:xenne. MeTadoan3m
NaTOreHHbIX GaKTepPHii

[NoHsTHE TEPMUHOB: MeTa0OIN3M (SHEPreTUIECKUI METabO0JIM3M, KOHCTPYKTHBHBIH, FTeHepaIbHbIN, CIIEMATN3UPOBAHHbIN).
Amdpudonmsm. AHaboau3M. DHepreTnyeckuidi MeTabo3M Buapl sHepruu, qoctymHsie st mpokaprot. AT® - yHuBepcaibHbIA
nepeHocurk sHepruu. [Tytn cunre3a AT® B kierke. Tunbl AbIXaHNST MUKPOOPraHU3MOB. A9pOOHOE JIbIXaHHE C
UCIIOJIb30BAaHUEM BBICOKOMOJIEKYJISIPHBIX OPraHMYECKHUX BEIECTB B KAYECTBE UCTOYHUKOB SHEPrUH (IbIXaTesIbHAs
XeMOoOpraHoTpodust). IEKTPOHTPAHCTIOPTHBIE eny. KpaTkas XxapakTepucThKa HepeHOCUMKOB J1eKTPOHOB. POpMBbI
ACCUMWISILIUM SHEPrHH MPHU JIbIXaTeJIbHON OpraHoTpoduu. DHeprus TpaHCMeMOPAHHOTO 3JIEKTPOXUMHUYECKOTO MOTEHIHAIa
kaTrnoHoB H+ u Na+. Bposxenue. VicxomHbie cyOocTpaThl M aKIIETITOPBI JIEKTPOHOB B Iiporiecce OposkeHust. KoHeuHble MpoayKThl
opoxenus. [Tytu cOpaxkuBaHus yriieBoJOB. TUIIBI OPOXKEHUIA: CTUPTOBOE, MACIISTHOKUCIIOE, MOJIOYHOKKCIIOE TOMO- U
rerepoepMEHTATUBHOE U 1p. XapaKTepUCTHKAa MUKPOOPraHM3MOB, BbI3bIBAIOIIMX pa3JIMuHbIE THITH OpoxkeHuil. ['ereporpodus
Kak OMOXMMUYECKasi OCHOBA Pa3BUTHUsI TATOreHOB. ABTOTPO(BI KaK ITPOJYLIEHTH TOKCHHOB.

Tema 8. O61me npaBuia pa6oThl B MUKPOOHOJIOrHY€eCKOIl JIadopaTopuu.

Oobmue mpaeuia paboThl B MUKPOOHOJIOTHIECKOi Jlabopatopuu. TexHuka 6e30MacHOCTH py padoTe ¢ OTKPHITHIM TIAMEHEM,
KyJIbTypPaMU MHUKPOOPraHU3MOB, CO IEeJ0YaMH, KHCIOTAMHU, PACTBOPHUTESISIMHU, CIUPTOM. TeXxHHKa Ge30MacHOCTH MpH padoTe ¢
3JIEKTPOOOOPYIOBAHIEM, KOTOPOE IPUMEHSIETCSI B MUKPOOHOJIOTHUYECKHX MccienoBanusx. O0opynoBaHye
MHKPOOHOIOTMIECKOM JTAO0PATOPHH U MpaBKIa pabOThl C HUM.

Tema 9. Mukpockonus. IIpenapartsl >)KUBbIX MEUKPO0OPTraHN3MOB.

Muxkpockonus. [Ipuroropnenre npenapaToB KMBBIX MUKPOOPraHU3MOB. MUKPOCKOIHS B CBETJIOM (DOHE: YCTPOUCTBO
MHKPOCKOIIa, OCBETHUTENIS. Y cTaHOBKa cBeTa 1o Keyepy. TeMHononsHas u iryopeclieHTHast Mukpockonusl. [Ipurorosnenue
IpenaparoB )MBbIX MUKPOOPTaHU3MOB Ha NMpUMepPEe MOAEIBHOM KYIbTYpB: "pa3faBieHHas Karisa", "BUcAYas Kamis',
n "

OTIEYaToK".

Tema 10. Mop ¢ oJiorus pa3jandHbIX IPYNI NPOKAPHOT U SYKAPHOT.

Moposorust pa3ianyHbIX IPYIII MPOKAPHOT ¥ SYKAPHOT Ha MpUMepe KOMMEPUYECKUX (PMKCUPOBAHHBIX MTPENapaToB: KOKKOB
(Micrococcus, Sarcina, Streptococcus), magoukoBuaHbIX OakTepuii (Pseudomonas, Bacillus), BeTBSIIMXCSI ¥ IMEIOIIHAX
TEHICHIIMIO K BeTBJIeHHIO (Streptomyces, Arthrobacter), HuT4aThix (1piaHoOakTepun). [IpocMOTp, MUKPOCKOIIHS U 3aPUCOBKA.
N3zyyenne Mukpockonuieckux rpudoB. [Ipocmotp, Mukpockonus npenaparoB Mukpomutieto (Trichoderma, Aspergillus,
Penicillium, Fusarium, Chaetonium).

Tema 11. ®ukcupoBaHHbIe OKpallleHHbIE NIPeNapaThl.

[puroroBnenne (pUKCUPOBAHHBIX OKpAILIEHHBIX MpenaparoB. CrocoObl (PUKCAIMY MPenapaToB: TEPMUIECKUH, XUMIUECKHUI.
OCHOBHBIE M KHCJIbIC KPACUTEITH, UX MPUMEHEHNE B MUKPOOUOJIOrNYeCKOr mpakThke. OKpacka MUKPOOPraHU3MOB 1o I'paMmy.
[pakTrka paboThl C UMMEPCHOHHOM cucTeMoii. OrpesieieHne THHKTOPUATIbHBIX 0COOEHHOCTE MUKPOOPTraHU3MOB.

Tema 12. [IoBepXHOCTHBIE CTPYKTYPBI HIPOKAPHUOT.

IToBepXHOCTHBIE CTPYKTYPhI IPOKAPUOT. VICII0Ip30BaHIEe METOAA HETATUBHOTO KOHTPACTUPOBAHUS IS ONIpe/ie/IeHUsI KarlCy1 y
MHKPOOpranu3moB. [Ipurorosienue npenaparoB i XapaKTepUCTUKY Karcyll. OnpenesieHeHre Karcya y Azotobacter o
metony OmensHckoro. CriocoOsl onpeeneHns: XHMAYECKOro COCTaBa KarcyJl MUKPOOPraHU3MOB, OKPacka KOMIIOHEHTOB
KarcyJ1.

Tema 13. BuyTpeHHUEe CTPYKTYPHI KJI€TOK IPO- H SYKAPHOT.

BHyTpeHHHE CTPYKTYphl KJIETOK IPO- U 9yKaproT. OKpacka BKIIOUEHHH ITIMKOTeHa B KJIETKaX JPOXKed U3 pona
Saccharomyces. Okpacka BomoTHHa (noudocgaToB) o Mmerogy OMeIsIHCKOro. 3HaKOMCTBO C BHYTPHKJIETOYHBIMU
BKJIIOYEHUSIMU TTPOKAPUOT (TPaHyJIaMH 3allacHbIX BEILECTB, SHAOCIOPAMH) C UCIIOIb30BaHUEM (PUKCUPOBAHHBIX KOMMEPUECKHUX
HpenapaTos.

Tema 14. BakTepuoJiornyeckasi nocyaa u ee crepuiansanusi. IlurareibHble cpeabl: NPUTOTOBJEHNE, METOIbI HX
YILIOTHEHHS, CTePHJIH3alis U XpaHeHHe.
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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
Crpanuna 9 u3 13. Il YHHBEPCHTET

ARl s DFMALMOHHD AHATYTAHEC AR SACTEMA Kb



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

[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

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

9. MeToauyecKHe YKa3aHUA A 00YUAIOMMXCSA 10 0CBOEHHIO JUCHHUILIHHBI (MOXyJIsI)

TenbHas paboTa

Bujg pador MeTtoanyeckne peKoMeH AN
JEKLMH B xopne uTeHus1 JIEKLMI MTpernoaaBaTteslb pacCKa3bBaeT 00 OCHOBHBIX MOHATUSAX M TEPMUHOJOTHYECKHUX
0COOEHHOCTSIX MaTepuaja Kypca, a TAKXKe CBA3aHHBIX C HUIM TEOPETHYECKHX M MPAKTUYECKUX MPoOseM, JaeT
PEKOMEH/IALIUH 110 TIPOBEICHUIO CaMOCTOSTENILHOI PabOTHl M CAMONIOATOTOBKE. JIGKIIMOHHBIHA KypC TIO3BOJIUT
CTY[IEHTaM IOJIyYUTh OCHOBHYIO HH(OPMALHIO 110 JAaHHOW JUCLUILUINHE
naboparophsle | JlabopaTopHble pabOTHI BBITIOJIHSIOTCS COTJIACHO IpadhKy y4eOHOro Mpoliecca Mo JUCHuIuIHe. [1py BhInoHeHuH
paboThI J1abOpaTOpHBIX paboOT coOMOgaeTCst MPUHIMI MHIMBU/IYJILHOTO BhITTIONIHEHHSI padoT. K 1abopartopHeiM pabotam
00yYaIoIMIACS IOITyCKAETCsI TOJIBKO MOCJIe MHCTPYKTakKa M0 TEXHUKE 6e301acHOCTU. B Xozie BBINOITHEHM ST
J1abopaTopHON pabOTHl 00YUAIONIUICS BHIITOJIHSIET Ha3HAYEHHYIO TIPerojaBaTesieM NPakTUIecKyIo 3a1a4y 1
oopMIISIET X0/ BHIIOJIHEHHS U Pe3YJIbTaThl SKCIEPUMEHTAIBHOM paboThl B pabouei TeTpaan
caMocCTOsI- B xone caMocTosITeNbHOM padoThl 00yYaloIIHecs IPOBOAAT NPOPabOTKY TEOPETUYECKUX MAaTEpPUAaJIOB,

TIOJIyYeHHBIX Ha ayIUTOPHBIX 3aHATUAX. CTyJeHTaM peKOMEHIyeTCsl MOcye 3aBepIleHHs] 3aHATHI B 3TOT e JIeHb
MIPOCMATPUBATh M aHAJM3MPOBATH TEKCT JIEKLMI 1 3aITUCH C IPAKTHYECKUX 3aHATHIH. HekoTophle TeMbl, a Takke
HEsICHBIE BOIPOCH! TPEOYIOT JOMOJHUTEILHOIO CAMOCTOSTENILHOTO TBOPYECKOTO MOMCKa. B HEKOTOPBIX ciyyasix
HesICHBIE BOIIPOCHI ClielyeT (PMKCUPOBATD, YTOOBI IOTYYUTh KOHCYJIBTALMIO y TIpenoaBates. [1py moarotoske K
CIeAyIOIel JIEKLMU MOBTOPATH NPEIbIAYINYIO ¢ yUYeTOM 3HAaHUI 1 HaBBIKOB, ITOJTyYEHHBIX B XOJI€ IPAKTHYECKHUX
3aHATHI. CleayeTr peryJsipHO MOBTOPSATh OCHOBHbBIE TIOHATHS U TEPMUHBI IO 3aAaHHON Teme Ay 3(pHeKTUBHON
TIOZATOTOBKH K KOHTPOJTIO.

9K3aMCH

SK3aMeH SIBJISIeTCS HEOThEMIIEMOM YacThlo y4eOHOro npoliecca ¥ NpU3BaH OLEHUTb, 3aKPENUTh U YIOPSA0YUTh
3HAHUS CTY/ICHTa, TIOJyYeHHbIE Ha 3aHATHIX U CaMOCTOsATebHO. [Ipu MoAroToBKe K 9K3aMeHy HEOOXOJUMO
OIMPAaThCsl, MPEXKAE BCETO, Ha JIEKLIMH, a TAaKXKe HA NCTOYHUKH, KOTOpble pa30Mpaich Ha PAKTUYECKUX 3aHATUSAX
B TeyeHHe ceMecTpa. [IoAroToBka K 9k3aMeHy BKJIIOYaeT B ceds: - IPOpabOTKY OCHOBHBIX BOIIPOCOB KypcCa; -
YTEHUE OCHOBHOW M JIOTIOJIHUTENILHOM JIMTEPATYPHI 10 TEMaM Kypca; - HoA00p PUMEPOB U3 NPAKTUKH,
WLTIOCTPUPYIOIIUX TEOPETUYECKUII MaTepua Kypca; CUCTEeMaTU3al|I0 U KOHKPETHU3aLHI0 OCHOBHBIX IOHATUI
JUCLMILIMAHBL; - COCTaBJIGHUE MTPUMEPHOTO I1aHa OTBETA Ha 9K3aMEHALIMOHHbIE BOIIPOCHI.

10. Ilepeyenp nH(OPMANMOHHBIX TEXHOJIOTHI, HCHOJb3YeMbIX IPH OCYIIEeCTBJIEHHH 00Pa30BaTeJILHOr0 IMponecca
no JUCHUILIHHE (MO/IYJII0), BKJIIOYAs NepevYeHb MPOrpaMMHOro odecnedeHns 1 uH( OPMAIUOHHBIX CIIPABOYHBIX
cucreM (IIpH HEOOXOJUMOCTH)

INepeueHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3yEMBIX MIPH OCYLIECTBICHHN 00pa30BaTEILHOTO IPOLiecca M0 JUCHUILTIHE
(Mozymo), BKJIIOYas IepeveHb MPOrpaMMHOr0 odecriedeH s ¥ MH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM, IPEICTABIICH B
[punoxennu 3 k pabovelt mporpaMme TUCITUTUIMHBL (MOIYJIS).

11. Onucanne MaTepHaJIbHO-TEXHUYECKOM 0a3bl, HEOOXO0 MO /ISl 0CYI[EeCTBJIEHUSI 00Pa30BaTEILHOTO
npoiecca no JUCHuIInae (Mo/1yJIro)

MaTepI/IaﬂbHO-TCXHI/I‘ICCKOC obecrieueHne 06pa30BaTCIII)HOI‘O mnmponecca 1no AMCuuIinHe (MOJIy)'[IO) BKJIIOYAET B ce0s cileaymomue

KOMIIOHCHTHI:

TTomerteHus st CAMOCTOSITEIbHON pabOThl 00YUAIOIIUXCsl, YKOMILICKTOBAHHBIE CIICIIMAIUN3UPOBAHHON MeOeIbI0 (CTOJIB U
CTYJIbs) U OCHAIIIEHHbIE KOMITBIOTEPHOM TEXHUKOM C BO3ZMOKHOCTBIO MOJKTIOUeHHsI K ceTr "VIHTepHeT" 1 obecredeHneM JoCTyma
B 9JIEKTPOHHYI0 HH(OPMAITMOHHO-00pa3oBaTe/bHylo cpeny KOV,

VuebHsie ayJuTOpUun 4JIsd KOHTaKTHOM pa6OTI)I C mpenogaBareyieM, YKOMIUIEKTOBAHHBIC CHCHI/IaIII/BI/IpOBaHHOﬁ MeOeIbo (CTOJII)I

U CTYJIbS).
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Kommnblotep 1 npuHTEp )1 pacnevyaTky pa3JaTOYHbIX MaTepUaIoB.
MynsTUMeaniHAS ayAUTOPHSL.
Crenuanu3upoBaHHas J1abopaTopusl.

12. CpencrBa aganramuy npenoaaBaHusl JHCIHIUIMHBI K MOTPEeOHOCTIM 00yUJaomuxcs HHBAJINI0B ¥ JIHIL ¢
OrpaHHYeHHBIMH BO3MOJKHOCTSIMHU 3/I0POBbSI

HpI/I HeO6XOZlI/IMOCTI/I B O6pa3OBaTeHLHOM mpouecce MpUMEHAIOTCA CIICAYIOIME METOIbl U TEXHOJIOIMH, 06ﬂ€F‘{aIOH_II/IC
BOCITPUATHE I/IHCl)OpMaI_[I/II/I O6y‘{a}OHlI/IMI/ICH HWHBAJIMAAMU U JIMIAMU C OI'PAaHUYEHHBIMU BO3MOKHOCTAMU 3J0POBbA:

- CO3/J]aHKe TEKCTOBOW BEPCUHM JIDOOTO HETEKCTOBOTO KOHTEHTA [IJIsl €0 BO3MOXKHOTO MPeo0pa3oBaHusl B albTePHATHBHBIC
(opmbl, yIOOHBIE /1S PA3IMYHBIX MTOJIb30BATENCH;

- CO3/]aHKe KOHTEHTa, KOTOPBI MOXHO MPECTaBUTh B Pa3IMYHBIX BUAX Oe3 MOTepH JAAHHBIX WU CTPYKTYPHI, PEIyCMOTPETh
BO3MOKHOCTb MaclITaOMpOBaHMs TEKCTA U M300pakeHuit 6e3 MoTepu KayecTBa, MpelyCMOTPETh JOCTYITHOCTD YIIpaBJIeHHS
KOHTEHTOM C KJIAaBUATYPBI;

- CO3/IaHMe BO3MOKHOCTEH ISl 00YYAaIOIIMXCsl BOCHPHHUMATD OJIHY ¥ Ty ke MH(MOPMALIMIO 13 Pa3HbIX HCTOYHUKOB - HAIIpHMep,
TaK, YTOOBI JINLA C HAPYIICHUAMH CJTyXa MOJTy4Yaad HH(POPMALMIO BU3YaJIbHO, C HAPYIICHUSMH 3PEHUS - ayJUAIbHO;

- IPUMEHEHHE MPOrPaMMHBIX CPE/ICTB, 00ECIIEYMBAIOIINX BO3MOKHOCTh OCBOCHHS HABBIKOB U YMEHHH, (POPMUPYEMBIX
JMCLIMIUIMHOM, 32 CYET AJIbTEPHATUBHBIX CIIOCOOOB, B TOM YHMCJIe BUPTYaJIbHBIX JJAOOPATOPHUI U CUMYJISILIMOHHBIX TEXHOJIOTHH;

- IPUMCHEHUC JUCTAHIIMOHHBIX 06pa3OBaTCHbeIX TEXHOJIOTUI UL Tiepeiaviun I/IH(I)OpMaHI/II/I, OpraHu3alvu pa3janvHbIX (bOpM
HHTepaKTI/IBHOﬁ KOHTaKTHOM pa6OTI)I 06yqa10mer0051 C IpernogaBarejieM, B TOM 4UCJIE BC6I/IHapOB, KOTOPBIC MOT'YT OBITH
HCIOJIb30BAaHbI JId NPOBEACHUA BUPTYAJIbHbIX JIeKHI/Iﬁ C BOBMOJXHOCTBIO BSaHMOHCﬁCTBHH BCEX YYACTHUKOB JUCTAHINMOHHOI'O
O6y‘ICHI/IH, MMpOBEACHUA CEMUHAPOB, BBICTYIUICHUA C JOKJIalaMU U 3allIUTHI BBITTIOJTHECHHBIX pa60T, MMpoBEACHUSA TPCHUHI'OB,
OpraHu3anuun KOJIJIEKTUBHOMR pa6OTI>I;

- IPUMEHEHHe JIUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHH Il OpraHu3alyy opM TEKYIIEro U MpoMeKyTOUYHOro
KOHTpOJIS;

- YBEJIMYCHUE TPOAOJLKUTEIIbHOCTU CIaYn O6y‘laIOHII/IMCH HWHBAJIMAOM WJIA JIMLIOM C OI'PaHUYCHHbIMU BO3MOKHOCTAMUA 3J0POBbA
(I)OpM HpOMC)KyTO‘-IHOﬁ aTTeCTAalluU 110 OTHOIICHUIO K YCTaHOBHGHHOﬁ MMPOAOJIKUTEIIbLHOCTU UX CAAYN:

- MIPOJOJIKUTENIBHOCTY CAA4M 3a4€Ta WM 9K3aMeHa, POBOAMMOrO B MMCbMEHHOM (hopMme, - He Oosee yeM Ha 90 MUHYT;

- MPOIOJIKUTETBHOCTHY TIOATOTOBKYU 00YYAIOIIErocst K OTBETY Ha 3auéTe WM 9K3aMeHe, IIPOBOJIMMOM B YCTHOM (hopMme, - He
6osee yem Ha 20 MUHYT;

- IPOZIOJIKUTENBHOCTH BBICTYIIEHUS 00Yy4aloLIerocst Ipy 3aliyTe KypcoBoi paboThl - He OoJiee yeM Ha 15 MUHYT.

Iporpamma cocrariieHa B cootBeTcTBuu ¢ TpedoBanusMu PI'OC BO u yyeOHbIM 11aHoM 1o crienmanbaoctr: 30.05.01
"MenuumHCcKasg OMoxuMua'" v crienpainsanuy "Meguuuackas 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: 2025

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.

JonoJHuTeJIbHASI JUTEpaTypa:

1. Mannarosa, P. T. Mukpo6uoJjiorus u ummyHostorus. [Ipaktukym : yuebHoe nocodue / P. T. Mannamosa - Mocksa :
I'0TAP-Menua, 2013. - 544 c. - ISBN 978-5-9704-2750-7. - Tekcrt : anexktponHsiii // DBC 'KoHcyabTaHT cTyAeHTa' : [caiT]. -
URL : https://www.studentlibrary.ru/book/ISBN9785970427507.html (nara odpamenus: 12.12.2023). - Pexum gocryma : o
IIOAITNCKE.

2. MuKpoOHOJIOT S, BUPYCOJIOTHsI 1 UMMYHOJIOTHsl. PyKOBOJCTBO K J1aOOpaTOPHBIM 3aHATHSIM : yueOHoe rocodue / o pen. B.
B. CooiiuakoBa, M. M. Kapanana. - 2-e u3f. , nepepad. u goi. - Mockea : '90TAP-Meaua, 2022. - 400 c. - ISBN
978-5-9704-6610-0. - Texcr : anexktponHsiii // DBC 'KoHcynbTaHT cTynenTa' : [caiiT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785970466100.html (nata obpamenus:: 16.02.2024). - Pesxkxum nocryna : o
IIOAITHNCKE.

3.Muxkpobuosorus, BUpycoJiorusi. PyKkoBOJICTBO K IPaKTUUECKUM 3aHATHSIM : ydeOHoe rocobue / iox pen. B. B. 3eepena, M.
H. BoitueHxo. - 2-e u3p. , nepepad. u gom. - Mocksa : '90TAP-Menua, 2022. - 408 c. - ISBN 978-5-9704-6711-4. - Teker :
anekTpoHHbIH // DBC 'KoHcymbraHT cryaenta' : [caifT]. - URL : https://www.studentlibrary.ru/book/ISBN9785970467114.html
(mara obpamenus: 12.12.2023). - PexuM rocTyna : 1o MoJmcKe.
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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 oOpa3oBaTesibHON nporpamme: 2025

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.

3AE
Crpanuna 13 u3 13. IEl YHH



http://www.tcpdf.org

