MUHUCTEPCTBO HAYKU Y BBICIIEI'O OBPA3OBAHUS
POCCHUICKOM ®EJEPALIAN

denepajibHOE TOCYIapPCTBEHHOE 0I0KETHOE 00pa30BaTe/ibHOE YUpeKIeHHue
BbIcIIero oopasoBanus «Kabapauno-bankapckuii rocy1apcTBeHHbIH
yuuBepcuret umM. X.M. bepoexoBa» (KBI'Y)

Kadenpa muxkpodmnooruu, BUpyco10rus ¥ AMMYHOJIOT UM

COT'JTACOBAHO YTBEPXIAIO
PykxoBoauTens 00pa3oBaTenbHOM JIMpeKTop HHCTUTYTa XUMHUH U

MPOTPaMMBI [Taputos A.1O. ounosorun XapaeB A.M.
20 T 20 T

PABOYAS TIPOTPAMMA
YYEBHOM TUCHUATIIMHBI

MHUKPOOHOJIOTUS, BUPYCOJIOTHS

b1.B.12
Hanpasiaenue
06.03.01. — buoJsiorus
Hpopuiab «broJorust KJIETKN»
Ipoduas «buosrkosorus

®opma 00y4eHust
OYHas

Haabuuk 2021



Penenzenr
K.0.H., TO1IeHT Kadeapbl MUKpOOHoIoTHH, TurueHsl U canutapun KbI'CXA
O.C. fkymeHko

PaGouast mporpamMmma AuCIUTUIHHBI « MUKPOOHOJIOTHS, BUPYCOJIOTHS /COCT.
Xapaea 3.®., Hakosa JI.B. — Hanpuuk: ®I'6OY KbBI'Y, 2021.

PabGouass mporpamma mnpenHa3Hauye€Ha Ui MPENOJaBaHUS JTUCHUILTAHBI
«MuxkpoOuonorusi, BUPYCOJIOTHUs» 0a30BOM YacTH MPOPECCHOHAIBHOIO IUKJIIA
CTyJeHTaM O4YHOU ¢opmbl 00y4deHUs Mo HarpaieHuto noaroroBku 06.03.01. —
buonorus B 3 cemectpe.

Pabouass mporpamMma cocTaBji€Ha COIVIACHO MpuKasy MUHOOpHAayKH OT
07.08.2020 Ne920 «OO yrBepkaeHUU (eaepalibHOIO TOCYAapCTBEHHOIO
0o0pa30BaTeNbHOTO  CTAHJAApPTa BBICHIETO O0pa3oBaHUA 1O  HAIpPaBJICHUIO
noaroroBku 06.03.01. buonorus (ypoBeHb OakanaBpuara)

CocraBuresnb 3.®.XapaeBa
JI.B. HakoBa

1.09.2021 r. (mozrucs)

OOcyxkaeHa M pEKOMEHJI0OBaHAa Ha 3aceJaHuu Kadeapbl MHUKpPOOHOJIOTHUH,
BHUPYCOJIOTUHA U UMMYHOJIOTHH, TPOTOKOJA N OT

3aBemayromas kadeapoilt MUKPOOHOJIOTHH,
BUPYCOJIOTUHA U UMMYHOJIOT U Xapaesa 3.D.

CoriacoBaHo:
3aBeAyIOUIMNA OTAEIIOM KOMIUIEKTOBAHHUS
HayyHoil Oubnmuotexku KbI'Y / /




w N

4.1
4.2
4.3

4.4

5.1

7.1
7.2
7.3
7.4

Conep:xkanue

[enu 1 3a1a91 OCBOCHUST TUCIIUTIIIHBL. . . . . veeentseeeeneenteeneenseaneennenneaneennanns
Mecto nucuuminHbl B CTpYKTYpe OOIL BITO........ooovii e,
TpeboBanust K pe3ysbTaTaM OCBOCHUS COJAEPKAHUS JUCHUILITHHBL. ......vveenveeeeenneens
Conepxkanue U CTPYKTYPA JUCHUATITUHBL (MOILYTIS)euvnvveenteenneeaneeenneeenneenneneeens
ConepKaHHUE PA3IACIIOB JTUCIIATIITIHBL. ......vveeuveetreesreensresseenseeesseenseesseesseessseesseessseens
CTPYKTYPA IUCIIHTIIIIHBL. «...ceueeeteenteesuteenteesueeenseesaeesnseesnseessseenseesasesnseassseanseesneesseans
JlexuimoHHbIE u nabopaTtopHbie
PAOOTBL. ...\ttt ettt ettt ettt e et e e ettt e e e ntae et e e e e naaeeraen

CaMOCTOSATETHPHOE U3YUCHUE PA3ACTIOB TUCITUTUTHHBL. ... .vvteeeeereaneeneensereeninns
OOPa30BATEIBHBIC TEXHOIOTH . ...cuuveeuveeereenreenseeaueeseesseesseesseesnseesseesseesseesseenseesns
NuTepakTiBHBIE 00pa30oBaTeNbHbIE TEXHOJIOTHH, UCIOJIB3YEMbIE B ayJIUTOPHBIX
T £ 0.
OneHouyHBIC  CpEACTBA  JUIA  TEKYIIErOo  KOHTPOJIS — YCIEBAaEMOCTH U
TIPOMEKYTOUHOM ATTECTAIIMM. ... eeeuveeereeneeeaureaseeaneesnseeseesnseenseesnseesseesnseenseesnseenseesnns
Y4eOHO-MEeTOAUYECKOE 00ECTIEYCHUE TUCTUTUTUHBI (MOYIIS).c.vveeuvieeieeieeneneenane

(102 10):3: 2.1 0117 L) 0121 1y 1< F

JIOTIOJTHUTETBHAST TIATCPATYPA. .+ e veeeeeneenteeneeneeeneenaeaneensenneaneensenneeneenanaens
PIHTEPHET-PECYPCBL. ...veeutieiieeniieeiteette ettt et e et et e st ebeessteebeesateenbeesneeenseesnseenneesnnas
MeTtoaudeckue yKa3aHusl K TA0OPATOPHBIM 3AHATHSM .....uuenneenneeneennennnianennns

MaTepI/IaJ'II)HO-TCXHI/ILIeCKOG oOecrieueHue JUCHHIIIIMHBI. ... ooviiiiiiiiiiiiiiiiiiiinnn,

© 9 N &N b~ B~ B

10
10

12

14
14
14
14
15
15



1.OEJIN U 3AJAYN JTUCHUTIIVTINHBI

l[eJlb JOUCIHUIIJIIMHBI - OCBOCHHUC CTYI[CHTaMI/I TeOpeTI/I‘-ICCKI/IX OCHOB U SaKOHOMepHOCTCﬁ
B3aMMOJICHCTBUSI MHUKpPO- M MaKpOOpraHW3Ma, IPaKTHYECKMX YMEHHH [0 MeToJaM
NPOMOUIAKTHKHA, MHKPOOHOJIOTHYECKOH, MOJICKYJISIPHO-OMOJIOTHYECKON U HMMMYHOJIOTHYECKOM
JUAarHoCTuKHu, OCHOBHBIM HaHpaBHeHI/ISIM JICUCHU S HHq)CKI_[I/IOHHBIX nu OHHOpTyHI/ICTI/I‘-IeCKI/IX
0oJIe3HEH YelIOBEKa.

HpI/I 3TOM 3adauamu JUCHUITIIIMHBI ABJISAIOTCA:

- (opmupoBaHMe 'y CTYAGHTOB OOIIMX TMPEACTaBIEHUH O CTPOCHUH U
(YHKIMOHUPOBAHUM MHKpPOOOB KaK JKHMBBIX CHCTEM, HMX POJM B DKOJIOTMH M CIIOCO0ax
JICKOHTAMHHALIUH, BKIIIOYast OCHOBBI I€3MH(EKTOIIOTUU U TEXHUKU CTEPHIIN3AINH;

- OCBOCHME CTYJIEHTaMHM IIPEICTAaBIECHUA O 3aKOHOMEPHOCTAX B3aUMOJCHCTBUS
OopraHu3Ma 4YeJloOBeKa C MHPOM MHUKPOOOB, BKJIIOYasi COBPEMEHHBbIE NIPEJICTaBICHUS OO0
MMMYHHOM OTBETE Ha HH(PEKIIMOHHBIE M HEMH()EKIIMOHHBIC arCHTHI (AHTUTEHBI);

- 00y4eHHME CTYJEHTOB METOJaM NPOBEIACHUS NPOPHIAKTUUECKUX MEPOINPUATUI 110
MpeIyNnpexIeHNI0 OaKTepHallbHbBIX, TPUOKOBBIX, Mapa3uTaAPHBIX U BUPYCHBIX OOJIE3HEH;

- (opmupoBaHUE Y CTYJCHTOB HABBIKOB pa0OTHI C HAYYHOU TUTEPATypOIi;

- O3HAKOMJICHHE  CTYJCHTOB C  MPUHIUIAMH  OpraHW3aluu  pabdoThl B
MUKpPOOMOJIOTHYECKON 1ab0opaTopuu, ¢ MEPONPHITHSIMH II0 OXpaHe TpyAa W TEXHHUKE
0€30I1aCHOCTH.

2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII BO

JucuumnuHa «MuKpoOUOIOTHsl, BUPYCOJIOTHS» OTHOCUTCS K IUKIY MaTeMaTHYECKHX,
€CTECTBEHHOHAYYHBIX U MEIUKO-OMOJOTHYECKUX AMCIUILINH, BXOAUT B MOAYJIb COBMECTHO C
JUCHUIIMHON «IMMYHOTIOTHS», H3y4aeTcs B IISATOM CEMECTPE.

OcHogHnble 3nanus, HeoOxXooumvle 014 U3yueHus OUCYUNIUHBL HOPMUPYIOMCA:

- B IUKJIIC TYMAHUTAPHBIX W COHHUAJIBHO-DKOHOMHUYCCKUX INUCHUIIJIMH, B TOM YHUCIIC
JAUCIHHUITIIIMHAMUA (bHHOCO(bHH, 6I/IOBTI/IK8., IICHUXOJIOIr M, IC€Aaroruka,

- B IIMKJIE MAaTEMaTHYECKUX, €CTECTBEHHOHAYYHBIX, MEIUKO-OMOIOTHISCKUAX TUCIUTITHH
B TOM YHCIIC JUCHHUIUTHHAMHU: (U3MKA M MaTeMaTHKa; MEIUIMHCKAas HWHPOPMATHKA;, XUMHUS;
OHOoJIOTHS; OMOXUMUS; aHATOMUS YETOBEKa; TUCTOJIOTHSI, SMOPHOJIOTHS, IIUTOJIOTHS; HOpMaJIbHasI
dbuznonorus.

3. TPEBOBAHUA K YPOBHIO OCBOEHUA COAEPKAHUA JUCHUIIJIMHBI
(KOMIIETEHIIUHX OBYYAIOHIEI'OCsA, ®POPMUPYEMBIE B PE3YJIbTATE
OCBOEHMUSA JUCHUIIJIMHBI)

B pesynprate ocBoeHuss mporpamMmbl OakalaBpuara y BBINYCKHHUKA JOJKHBI OBITh
chopMupoBaHbl  OOIIEKYJIbTYpHBIE,  oOmenpodeccuoHadbHble W MPOQPECCHOHAIBHBIC
KOMITETCHIIHH.



BrImyckHUK, OCBOMBIIMI TporpaMMy OakajaBpuaTa, AODKEH 00JamaTh CIEAYIONIMMA
komnerenuusmu (IIKC — 2.3):

Bnaneer wundopmamueid 1o HCHOIB30BAHWIO OCHOBHBIX THIIOB JIA0OPaTOPHOTO U
HOJIEBOTO  O0OPYIOBAaHUS, METOJaMU HCCIEIOBAHUS JKUBBIX CHCTEM, MAaTeMaTU4eCKUMH
MeToJaMH O00pabOTKM pe3yiabTaTOB, HABBIKAMH pPAa0OTHl Ha COBPEMEHHOW OpPITEXHHKE,
KOMITBIOTEPaX M KOMIIBIOTEPHBIX CETSAX, MPUHLIUIAMU PabOThl COBPEMEHHOH ammaparypsl U
000pyIOBaHUs, METOJAMH HCCIEAOBAaHMS JKUBBIX CHCTEM, MaT€MaTHYECKUMH METOJaMHu
00paboTKH pe3yabTaTOB, MPEIACTABICHUSIMU O COBPEMEHHOM O00OPYIOBAHUU JJISi MOJICKYIISIPHO-
OMONOTMYECKUX M OMOTEXHOJIOTHUECKHX JIabopaTopuii, HaBbIKaMH pabOTHIl HAa 00OPYIOBAHUU
JUI M3ydeHHUs] TpuOOB M pacTEHH, HAaBBIKAMU PaOOThI HA COBPEMEHHOM OOOpYIOBaHHMU HpPHU
ONKCAaHUM AaHAJHN3€e PACTEHH, HaBbIKaMH cOopa mpod (UTOIUIAHKTOHA, OEHTOCAa U MaKpO(PHUTOB
C HCHOJB30BAaHWEM CTaHJAPTHBIX METOJHK, (UKCHPOBAaHHS NpPOoO W TOATOTOBKA HX JUIA
KaMepalbHOll 00pabOTKM, HaBBIKAMM BEJICHMS JIOKYMEHTAllMH TIIOJIEBBIX HaOIIOCHNUH,
HaBBIKAMU TIPOBEJCHHUSA JIA0OPATOPHBIX MCCIEIOBAHUN W OKCIEPTU3 OHOIOTHYECKOTO
MarepHala. HaBbIKaMH pa0oThI ¢ 1a00paTOPHOM MOCY10#, HABBIKAMH MOATOTOBKH MUTATEIHHBIX
cpen, 1abopaTOpHOH MOCYIbI U HHCTPYMEHTApUS JUII MUKPOOHOIOTHYECKUX padoT.

B pe3yjabTarTe U3y4CHUsd TUCHUIIMHBI CTYACHT J0JIKECH:



3HaTh: CTPYKTYPHYIO OPraHU3aLNIO IPOKAPUOTHOMN KIIETKHU;
MPUHIUIBI KITaCCU(PHUKAIIMU TPOKAPUOT;

TEHETUKY IIPOKAPHOT;

BIMSIHUE  (U3MYECKMX M XHMHUYECKHX  (AKTOPOB  HAa  MHKPOOPTraHU3MBI,
B3aMMOOTHOUICHUS] ~MMKPOOPraHM3MOB, B3aWMOOTHOILIEHUS MHKPOOPIaHHU3MOB C
pPacTeHUsAMH, YEJIOBEKOM M KUBOTHBIMU;

XUMHUYECKUH COCTaB IPOKAPUOTHOW KIJIETKM, IHMILIEBbIE IOTPEOHOCTH HPOKAPHUOT,
MEXaHU3M IIOCTYIUICHHS ITUTATENIbHBIX BELIECTB B KJIIETKY ITIPOKAPUOT, TUIIBI [TUTAHUS;
IpoLecchl MeTabO0IU3Ma IIPOKAPUOT;

0 pOJIM MUKPOOPTIaHU3MOB B KPYTOBOPOTE BEILECTB.

HCTOPUIO OTKPBITHS BUPYCOB;

MOpP(QOJIOTHIO U CTPOEHUE BUPYCOB;

XUMHYECKHH COCTaB BUPYCOB;

9Tansl IPOAYKTUBHOIO B3aUMOJCHCTBYS BUPYCOB C KIIETKOMH;

TAaKCOHOMMIO U KJIacCU(UKALIUI0 BUPYCOB;

0COOEHHOCTH BUPYCHBIX WH(EKITHIA;

IIPOSABJIEHUE LIUTONATUYECKOIO JIEHCTBUS BUPYCa B MHPHUIIMPOBAHHBIX KJIETKAX-MHILEHSIX
IPY IPOIYKTHUBHON BUPYCHOM WH(EKINH;

YTO MPEACTABIISIOT COOOH MeIUIEHHBIC MHPEKINH U UX OTJIMYUTEIbHBIE OCOOCHHOCTH.

TCOPCTUYCCKHUEC OCHOBBI MHKpO6HOHOFHH U BHUPYCOJIOT'UH, 6OTaHHKH, 300JIOTHUHM H
HCIIOJIB3YCT UX JIA U3YUYCHUA )KU3HU U CBOMCTB KHBBIX OGT)GKTOB, ux I/IIIGHTI/I(l)I/IKaIlI/II/I u
KYJIbTHUBUPOBAHU

YMeTh: TOTOBUTh HATUBHBIE IIPENIApPaThI;

TOTOBUTH (PUKCHPOBAHHBIN Ma30K M OKPAIIUBATH €r0 MPOCTHIMH M CIIOKHBIMU METOAAMU
OKpAacCKH;

BBIJICJIATh YHCTYIO KYJIbTYpY OakTepuii, HM3y4aTh €€ OWOXMMHYECKHE CBOWCTBA C
nocienyoumei naeHTudukanuei Buaa;

JIeNIaTh MI0CEB BO3YXa;

MOJIy4aTh HAKOIUTEIbHYIO KYJIbTYPY ACHUTPUDUIUPYIOMUX OAaKTepHil, MUKpPOOPTraHU3MOB
aMMOHHU(HUKATOPOB U CBOOOJHOKMUBYIIUX a30T(HUKCUPYIOIINX OaKTepuii

Biagers: TOHATHEM TOTO, YTO MMKPOOPraHM3Mbl WIPAalOT B@XHYIO pPOJIb B
OYBOOOPa30BATENBHBIX IPOLIECCAX;
MHUKPOOPTaHU3Mbl UTPAIOT BaXKHYIO POJIb B KPYTOBOPOTE BEILIECTB B IPUPOJIE;

MHKPOOPTraHU3MBbl HTPAOT BaXKHYIO POJIb B LIENIH TUTAHMS;

MHKPOOPTaHU3MBI PETYJIUPYIOT YACIEHHOCTh PACTUTENIBHBIX U dKUBOTHBIX OPIraHU3MOB

4. Conep:kanue ¥ CTPYKTypa JMCHHUILIMHBI (MOZYJISA)

4.1. Coaepxxanue pa3iejioB TUCUUIIMHBI

pasn

€Jia

Conepxxanue paszena dopma Ilepeuenn
HanmeHnoBanu
TEKYIIEro | KOMIIETEHI
€ pazzena

v

KOHTPOJIA 5041




1 Mopdomorus
MHKpO-

OpraHnu3mMoB

Crpykrypa u QyHKIUM ~ OaKTepHil.
OcHoBHBIE (OPMBI U BETUYMHA OAKTEPUi.
AnaTomus OakTepuaIbHON KJICTKH.
Hyxneoun u ero crpykrypa. Lluromnasma.
PuGocoMmel. IImasmunel. BxomrodyeHwus.
[uronnazmaruyeckast MeMOpaHa.
Mesocombl. Knerounasi crenka. Karmcyna,
KryTukd, GumOpun. Cropsl.

JIP, K, PK,

IIKC-2.3

dusunonorus
2 MHUKPO-

OpraHu3mMoB

XHUMHYECKUH COCTaB MUKPOOHOW KJIETKH.
[Turanue MHUKPOOPTaHU3MOB.
[lurarenpHble  Cpenpl, PUHLMUIIBI
KylnbTUBUpOBaHus Oakrepuil. IIpoueccel
JIBIXaHUS 'y MUKPOOOB, METOJbI CO3/IaHUS
aHa’pobmo3a. Poct u  pa3smHO)XeHue
MHKPOOOB.

JIP, K, PK,

IIKC-2.3

OKoJ0rusa
3 MHKPO-

OpraHu3MoOB

BrusHue  BHeUTHUX dakTopoB  Ha
MHUKpOOBI. Mukpoopranusmel U Ouocdepa.
Muxkpodiiopa BOJbI, IIOYBBI, BO3YyXa.
HopmanbHast ~ mukpoduiopa  opranusma.
JlncbakTeprossbl.

JIP, K, PK,

I[IKC-2.3

Bupycoinorus

[Tonoxenue B xkuBoM Mupe. OCOOEHHOCTH.
Crpyktypa U OMOXHMMHUSI  BHPYCOB.
3HayeHue BHUpYCHOro  Kamncujga. ['eHom
BUPYCOB. [TpuHIMOBL  KITacCHUpUKAITIH
BupycoB. [loHsitue o0 BUpOreHUu U
npoBupyce.  MeToasl KyJIbTHUBHPOBAHUS
BUpYCOB. TKkaHEBbIE KYIbTYpBHI.
OcoOenHoctu MopdoIorHn U
penpoaykuuu. Jluzorenus, ee  3HAYCHHUE.
[TpakTrueckoe HCIOJIb30BAHNE
OakTeprogaros.

JP, K,
PK,T

IIKC-2.3

I'eneruxa
5 MHUKPOOPTaHu3

MOB

OcobenHoctu Mopdonoruu u
penpoaykuuu. JIuzorenus, ee 3HAYCHHE.
[TpakTuyeckoe UCTIONIb30BAHUE
OakTeprodaros.

JIP, K, PK,

I[IKC-2.3

Nudexuus

Nudpexunonnsiii npouecc. Pons Mukpoba B
UH(EKIMOHHOM Tmporecce. [laToreHHOCTH
U BHUPYJEHTHOCTb MHUKpPOOOB. DakTOphl
NIaTOT€HHOCTH U ux TEHETUYECKUN
KOHTPOJIb. ®opmbl  cUMOHO3a. Ponb
MaKpOOpraHuszma B MHPEKITMOHHOM
nporiecce. Dopmbl HHDEKITUN.

JIP, K, PK,

[IKC-2.3

4.2. CTpyKTYypa THCHUIINHBI

Bun pabotet

Tpyno€MKOCTh 4acoB

Cemectp Ne 3

OO6mmas Tpya0€MKOCTh

108

AynutopHas pabora:

51




Jlexmmm (J1) 17

JlaGopatopusbie 3ausaTus (JI3) 34

CamocrosiTenpHas padora: 48

KonTpons 9

[ToaroroBka u cnava 3K3amMeHa

Bun utoroBoro KoHTposs (3a4€T, SK3aMEH) 3aver
3 3.e.

Pa3znenbl guciuIuinHebl, U3y4aemsbie B 3 ceMecTpe

Ne HaumenoBanue paszaennos KommuecTBo yacos
aznena
pasi Bcero | AynuropHas Bne-
paborta ay.
P bt pabora
CP
1 Mopdosorusi MUKpOOPTaHH3MOB 14 4 3 8
2 ®uU310JI0THUsI MUKPOOPTaHU3MOB 20 8 4 8
3 DKOJIOTUsl MUKPOOPTraHU3MOB 16 4 2 8
4 Bupyconorus 22 8 4 8
5 I'eneTriKa MUKpPOOPTraHU3MOB 14 5 2 8
6 Nudexnus 22 5 2 8
Hroro 108 34 17 48
TemMaTuka nTeKknuu
O6mrast yacthb
TeMa JIeKIHHU paccMaTpuBaeMble BONPOCHI, KOJIUYECTBO YaCOB HCMOJIb3yeMble
WTKOCTPAIluA
1. BerynurenbHas [Ipeamer wu 3amayu MUKPOOHOJIOTHH U power point
JICKIUSl. BHUpycosiorui. OCHOBHBIE 3Talbl Pa3BUTHUS MPE3CHTALMS
Mopdoaorus JTUCHUTITUHBL. CBS3b C IPYTUMU MEIUIIMHCKUMHU | 42 cnaiiga
O0axkTepuii. OMOJOTUYECKUMH AUCHUTIIHHAMH. [IpHHIIUITBI

KJIacCU(UKALIUU ¥ HOMEHKJIATypbhl MUKPOOPTaHNU3MOB.
Crpyktypa u pyHkiuu 6axrtepuii. OCHOBHBIE
dbopmbl 1 BemuuMHA OaKTEpHil. AHATOMUS
OaktepuanbHOM Ki1eTkd. Hykiieoua u ero cTpykrypa.
Huromma3zma. Pubocomsr. Ilma3zmumel. BkiaroueHwus.
uTormna3smaruueckas memMOpana. Me30COMBI.
Krnerounas crenka. Kancyna, sxryruxu, pumopun.
Cnopsl Knerounsie (hopMbl MUKPOOPTaHU3MOB.
79acoB.

2. ®dusunoJiorus

XuMHUECKUl cocTaB MUKpoOHOW Kkierku. Ilutanue

power point




MHKPOOPTraHU3MOB. | MUKPOOPTaHU3MOB. [luraTenbHBIE  CpEeAbl, | MPE3eHTAIHS
NPUHIUIBL  KyJIbTUBUpOBaHUs Oaktepuii. IIpoueccs | 42 cnaiina
JbIXaHUS y  MHKpOOOB, METOABl  CO3JIaHUs
aHa’pobuo3a. Poct u pasmHOXKEeHHE MUKpPOOOB. 12
4acoB.

3. Dkogaorus BnusHue  BHemIHHX ¢axTopoB Ha | power point

MHKPOOPTraHU3MOB. | MUKPOObl.  MUKpPOOpPraHU3MBI u  Ouocdepa. | mpe3eHTAHSA
Muxkpoduiopa Boapl, TMO4YBBI, Bo3ayxa. HopmanbHas | 25 crnaiios
MuKpogopa opranusma. JlucObakreprossl. 6 4acos.

4. Bupycsl. [Monoxenune B xuBoM Mupe. OcoOeHHOCTH. | power point

Bakrepuodarmu. Crpyktypa M OuOXUMMS BHPYCOB.  3HA4€HHUE | pe3eHTalus
BUpycHOro Kkancuzaa. I'eHom Bupycos. Ilpunnumnel | 63 cinaiina

nposupyce.  Meroasl
TkaHeBbIC KYJIbTYpPHI. 8 4ACOB.

kinaccudukanuu BUpycoB. [loHsATHE O BUpOreHUH H
KYJIbTUBHUPOBAHUSI BHPYCOB.

Ocobennoctn MOP(OJIOTUU U PENPOAYKIIUH.

JInsorenus, ee 3HaYEHHE. [IpakTrueckoe
WCIOJIb30BaHNe OakTeprodaros. 4 yaca.
5. I'eneTnka OcoOeHHOCTH  OpraHW3allid TE€HETHYECKOIo | power point
MHKPOOPTraHU3MOB. | anmapara. [lnasmuapl W OUTOIUIA3MaTHYECKas | Mpe3eHTaIus
HAaCJIeACTBEHHOCTD. 3HaueHne ILIa3MUJ B | 20cnaigoB

T€HETUYECKOM

qacCoB.

uHxeHepuu. PeHoTunuyeckas U
TeHOTUNNYECKAss U3MEHUUBOCTh Y MHUKPOOPIaHU3MOB.
Myrtauuy, pekoMOMHALMM Yy MHKPOOPTraHU3MOB. 7

6. YueHue 00

HHPeKInn.

®opmbl HH(pEKIUHU. 7 4acoB.

Wudexnuonnsiii npouecc. Pois Mukpoda B
nHpeKIMOHHOM mpouecce. [laToreHHOCTh U
BUPYJIEHTHOCTb MUKPOOOB. PaKTOpbI MATOT€HHOCTH
U UX TeHeTU4eCKUil KOHTposb. DopMbl cumOno3a.
Poib Makpoopranusma B HHQEKIIMOHHOM IIPOLIECCE.

power point
MIPE3CHTAIHS
25cnaioB

4.3. JIaGopaTopHbie padoThl B 3 cemecTpe

Ne Ne
I13

pasznena

HanmenoBanue pabot

KommuectBo
JacoB

Ilepeuenn

1 1

MuxkpoOuonoruyeckass sabopaTopusi u eé
obopynoBanue. MeTo1bl MUKPOCKOIIHH.

MuUKpOCKONIMYECKUN METOJl HCCIIEeTOBaHUS.
Mopdomorust 6axtepuii. [IpocTsie MeTOABI
OKpacKu

2

I[IKC-2.3

MUKpPOCKONMMYECKHIT METOJl MCCIEAOBAHUS.
Crpykrypa OaKTepHii. Crpoenue
KiIeToyHou cTeHku. Okpacka mno ['pamy.
CroxxHbIe METOABI OKPACKH

I[IKC-2.3

MHUKPOCKONTUYECKUA METOJ] HMCCIICTOBaHUA.
Mopdoonorus KJIETOYHBIX bopm
MHUKPOOPTaHU3MOB

I[IKC-2.3

KOMIIETEHIIU




2 baktepuonornyeckuii METO1 UCCIIEIOBaHUA. 2 IIKC-2.3
KynsTuBupoBanue MHKPOOpPraHU3MOB,
[UTATEIbHEIE Cpenpbl, METO/IbI

cTepwIn3aluu. BeleieHre YucThIX KyJabTyp

OCBO€HHE OMOJIOTHYECKOTO METoJa.

5 2 Bbakrepuosornueckuii METO UCCIAENOBAHUS. 2 I[IKC-2.3
TexHuKH nepeceBa BbIACIEHHON KYIbTYphI
W3y4eHrne OMOXUMUYECKIX CBOMCTB
6 3 DKOJIOTUST MHUKPOOPraHu3MoB. JleiicTBue 2 I[IKC-2.3
BHEIIHUX (PaKTOPOB HA MHKPOOPTAHU3MBL.
PacnpocTpanenne MHKpPOOPTaHHU3MOB  BO
BHEITHEW  cpene, Mukpoduopa  Tena
YyeJioBeKa
7 4 Bupyconornueckuii MeToJ HCCIIE€IOBaHUA. 2 IIKC-23
OcoOeHHOCTH CTpOEHMSI BUPYCOB. THIIBI
B3aMMOJICHCTBUSI BUPYCOB C  KIIETKOM.
KynbruBupoBanue BupycoB. OcoOEHHOCTH
OaktepuodaroB.  MeToabl  pabOTBI ¢
Oakrepuodaramu
8 5-6 I'enetnueckue METOJIbI HCCIeJ0OBaHUSI 2 IIKC-2.3
MUKpPOOPTraHU3MOB
buonornueckuif  MeToj ~ HCCIEIOBaHHUS.
bronornyeckuii 3KCIIepuMEHT
4.4 CaMOCTOATENBHOE U3YUYEHUE PA3/IETI0B IUCHUILIMHbI

Ne Bormpocsl, BEIHOCHMMBIE Ha CAMOCTOSITENIBHOE U3yYEHUE Komn-Bo

pazne 4acoB

na

1 Oco6eHHOCTH CTPOEHUSI KJIETOYHOM CTEHKH I'pPaMIIOI0KUTENbHBIX OaKTepui; 8
JIOTIOJIHUTENbHBIE CTPYKTYPHbIE KOMIIOHEHTHI OaKTepUalbHOM  KIIETKH;
KJICTOYHbIE (HOPMBI MUKPOOPI'aHU3MOB.

2 Oco6eHHOCTH KYJIbTUBUPOBAHMS aHAIPOOHBIX MUKPOOPTaHU3MOB; H3Y4EHHUE 8
pa3IMYHbIX TEXHHMK TII0CEBa; OINpejelieHne OHOXMMHYECKHX CBOMCTB
OaKTepHil.

3 Omnpenenenne MUKPOGIOPHI BO3yXa PA3IMYHBIX MOMEMICHHH; KOTU-UHIEKC 8
U KOJIU-TUTP BOJIbI; MUKPO(IIOpa Teja YeloBeKa.

4 OCHOBBI BUPYCOJIOTHH; OCOOEHHOCTH KYJIbTHUBHUPOBAHUS BUPYCOB; MU3y4EHUS 8
Pa3IMYHBIX METOJIOB MHAWKAIIMU U UACHTU(UKAIIMYA BUPYCOB; OakTepruodaru;
METO/Ibl MPAKTUYECKOT0 MPUMEHEHHsI OakTeprodaros.

5 ['eHeTHKa MHUKpPOOPTraHU3MOB; XPOMOCOMHBIE M BHEXPOMOCOMHBIE (haKTOPHI 8
HACJIEICTBEHHOCTH; TeHHAsl HHKEHEPUS.

6 Omnpenenenue pa3iIuyHbIX (HAKTOPOB BHUPYJICHTHOCTH MHUKPOOPIaHU3MOB; 8

5. O6pa3oBaTesbHbIEC TEXHOJIOTHH




S5.1. MHHTepakTHBHBIe 00pa3oBaTejlbHbIe TEXHOJIOTMH, HCIOJb3yeMble B
ayJUTOPHBIX 3aHATHAX
Cemectp 3 Bun Hcnoan3yembie KoauuyecTBo yacoB
3aHATHS HHTEePaKTHBHbIE
oOpa3oBaTe/ibHbIE
(JI, TIP,JIP) p
TEXHOJIOTHH
J HNcnoab3oBanne 17
MYJIbTHMETHITHBIX
npe3eHTauui,
BH1€0(PMJIHMOB B
JIEKIIHOHHOM KYpce
JIP PosieBble HIpBl, penieHHe 17
JAHHBIX JIA0OPATOPHBIX H
HHCTPYMEHTAJbHBIX METO/10B
HCCJIeI0BAHUS
HTroro: 344

CTPYKTYPA PEUTHUHT A
Jucuunmuaa —- MUKPOBHUOJIOTI'USI, BUPYCOJIOI'UA
JJIs1 HAITPABJIEHUSA «BUOJIOI' U5
B OCEHHEM CEMECTPE 20_/20__ y4.roga

Kypc -2
Cemectp — 3
Kadeapa — Mukpo610J10rum, BUPYCoJIOriM 1 HMMYHOJIOTHH
Hene- Tema 3ansATHSA Bup dopma 3» | «» | «5»
JI KOHTPOJISA | KOHTPOJIS
1-2 | Mukpobuosiornueckas aboparopus 1 ee TEKyIIMH | YCTHBIN 0,5 1 1,5
obopynoBanue. MeTo bl MUKPOCKOITHH.
MUKpPOCKONMMYECKU METOJT UCCIICIOBAHUS.
Mopdonorus u ctpykrypa 6axtepuit. [Ipoctsie
METO]Ibl OKPACKH.
3-4 | MuKpOCKONIMYECKUIA METO]T NUCCIEAOBAHHUS. TEeKYIIUNA | YCTHBIN 0,5 1 1,5
Mopdonorus u cTpykTypa 6aKkTepuil.
Cno>xHBIE METOABI OKPACKH.




5-6 MUKpPOCKOIIMYECKUI METOJ] UCCIIEIOBAHMS: TEKYIIUNA | YCTHBIN 0,5 1,5
Mop(doorus Ki1eTouHbIX Gopm
MHUKPOOPTaHU3MOB.

Jlekum — 5 IIpomexy | Ilucbmen 23
HaBbiku — 4,5 -TOHBIH -HBIH,
TecToBbIii KOHTPOJIb — 6 TeCTOBbIH
IHocemaemocts - 3
7-8 | bakTepuosornueckuil METo: TEKYIIUH | YCTHBIN 0,5 1,5
KYJIbTUBHPOBAaHUE MUKPOOPTaHU3MOB,
MUATATEIbHBIE CPEIbl U METO/IbI CTEPUITU3ALINH,
BBIJICJICHUE YHUCTBIX KYJIbTYD,
U3y4eHHE OMOXUMHYECKUX CBOMCTB OaKTepHii.

9-10 | DKkoJiorus MUKPOOPTaHU3MOB: JICHCTBHE TEKYIIUHA | YCTHBIN 0,5 1,5
(hakTOpOB BHEIIHEH cpe/bl Ha
MUKPOOPTaHU3MBI, paCIIpOCTpaHEHUE
MHUKPOOOB BO BHEIIHEH Cpejie.

11-12 | Bupycoyiornueckuii METO1 UCCAEAOBaHUS: TEKYIIUWA | YCTHBIN 0,5 1,5
BUPYCHI, METO/IbI KyJIbTUBUPOBAHUS BUPYCOB, TEeKYIIMA | YCTHBIN
METOJTbI pabOTHI ¢ OaKTepruOdaramu.

Jlekuuu — 5 IIpomexy | IlmcbMen 23
HaBrbiku — 4,5 -TOYHBIH | -HBIH,

TecToBbIii KOHTPOJIb — 6 TeCTOBBIH

IHocemaemocts - 3

13-14 | ['eHeTHMUECKHE METOIBI UCCIIETOBAHMS TEKYIIUHA | YCTHBIN 0,5 1,5
MHUKPOOPTraHU3MOB.

15-16 | buonoruveckuii METOA UCCIIETOBAHUS. TEeKYIIUNA | YCTHBIN 0,5 1,5
Jlekuun — 6 IIpomexy | ITucbmen 24
HaBbiku — 5 -TOYHBIH | -HBIH,

TecToBbIii KOHTPOJIb — 6 TeCTOBbIU
IMocemaemocts - 4
Cymma 6aji10B 3a 16 Hemenio 70

OueHoYHbIe KPUTEPHUH NPHU MPOBEJICHUH POMEKYTOUYHOM aTTeCTAlUH

TectupoBanue
0%-59% - 0 6ammoB
60%-74% - 8 6amnoB
75%-84% - 9 6amnoB
85%-100% - 10 6ammoB




6. Ilpumepsbl OLEHOYHBIX CPEACTB /IS TeKYLIero KOHTPOJS YCHEeBAeMOCTH W
NMPOMEKYTOYHOM aTTecTalluu

Nk Ld—

o 00

11.
12.

13.
14.

15

18.
19.
20.

21

32.
33.
34.
35.
36.

37.
38.

39.
40.

BOIIPOCHI K 3AYETY IO MUKPOBHOJIOT'UUA
[Ipenmer u 3a1a41 MUKPOOHOIOTHH U BUPYCOJIOTHH.
OBpHUCTUYECKUN U MOP(OIOTNYECKUIA HTAIlbl Pa3BUTHS MUKPOOHOJIOTHH.
OU3HONIOTUYECKH IEPUOJT Pa3BUTUS MUKPOOUOIOTHH.
VIMMyHOJIOTMUECKUH U MOJIEKYJISIPHO-T€HETUYECKUI ATAIlbl Pa3BUTHS MUKPOOHOJIOTHH.
PazBurtue MmukpoOuosnoruu, Bupycosnoruu B Poccun.
Homenknarypa MUKpOOpraHu3MoB. BHYTpUBHIOBBIE KATETOPUH.
OcCoOEHHOCTH TPOKAPUOTUYECKHX MHKPOOpPraHu3MoB. Kierounsie (GopMbl M BeanmyuHA
OakTepui.
CrtpoeHue KIeTOYHOM CTEHKH I'p+ U rp- 6akTepuii, GpyHkuuu. L-popmbl OakTepHid.
Ocob6ennoctu crpoenus u ¢pynknuu L{IIM. BayTpukieTrodnsie CTpyKTypbl OaKTEpHii.

. Kryruku: crpoenue, ¢pynkuun. Kiaccupukamus Oakrepuii mo KOJIMYECTBY U

PacIoyIOKEHHIO KI'YTHKOB.
OumOpun, munn, ux GpyHkuuud. CTpyKTypa U QyHKIUHU Karcyi.

Crnopel  Gaktepuil. PesucrentHocts cmnop. CnopooOpa3oBaHMe U INpopacTaHUE B
BErETATUBHYIO KIIETKY.

Mopdonorust 1 0coOOEHHOCTH CTPYKTYPbl MUKOIUIAa3M, TPHOOB U IPOCTEHUIINX.
Mopdonorust 1 0COGEHHOCTU CTPYKTYPhl CIUPOXET U AKTHHOMMUIIETOB.

. Mopdosnorust u 0COOEHHOCTH CTPYKTYPbl PUKKETCHI U XJIaMUTUH.
16.
17.

XUMHYECKUH COCTaB OaKTEpPUATIbHON KIIETKH.

Knaccudukanum 6akTepuii o HCTOYHUKY SHEPTUH, YIIIepoJa U B 3aBUCIMOCTH OT
croco0a yCBOCHHS a30Ta.

MexaHu3Mbl IOCTYIUICHHUS TUTATENbHBIX BEIIECTB B 0aKTEPHATbHYIO KIIETKY.
[MurtaTenbubie cpenpl. Kimaccndukamnmy mutaTeIbHBIX CPEI.

Crepunuzauus. MeToapl CTepUIN3aLUH.

. @epmenTsl. OCHOBHBIE TPYIIIBI (PEPMEHTOB y OaKTEpHii.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.

Jbixanue Oakrepuil. Knaccudukanus 6akrepuii o TUITY JbIXaHHUS.

AHa’po0Ouo3. MeTozbl co3anus anaspodrosa.

Pocrt, pazmMHoxeHue 6akTepuif. CTaauu pa3MHOKEHHS.

Bnusinue ¢puznueckux GpakTopoB Ha MUKPOOPTaHU3MBI.

Bnusiane xuMndeckux pakTopoB HA MUKPOOPTaHU3MBI.

Bnusinue 6uonornueckux pakTopoB Ha MUKPOOPTaHU3Mbl. AHTHOUOTHKH.

Muxkpodnopa noussl. [IoHsATHE 0 KOAU-TUTPE U IEpHPUHTEHC-TUTPE.

Muxkpoduiiopa BogoemoB. [ToHsTHE 0 MUKPOOHOM YHCIIE, KOJIU-TUTPE U KOJIU-UHIEKCE.
Muxkpodiopa Bo3ayxa. OMY u caHUTapHO-TIOKa3aTeNbHbIE OaKTEepUH BO3AYXa.
HopmanbHast Mukpoduiopa opraHusma uenoBeka. OCOOEHHOCTHM KaueCTBEHHOTO U
KOJINYECTBEHHOT'O COCTaBa MUKPO(DIIOPHI pa3HbIX OMOTONOB OPraHU3Ma.

3HaueHue U QyHKIMU MUKPOQIOPBI OpraHu3Ma yeloBeKa.

Hucb6axtepuos. Koppekuus qucbakreprosa.

OCHOBHBIE CBOMCTBA BUPYCOB.

Mopdonorus u ctpykrypa Buprona. Kancun, pyHkuun, Tunsl cuMmeTpuu. CyrnepKamncu.
XuMu4eckuil coctaB BUpHOHOB. OCOOCHHOCTH BUPYCHBIX HYKJIEMHOBBIX KHUCJIOT, OEJIKOB.
DepMEHTBI BUPYCOB.

Takconomuss u kjnaccudukanuss BUpycoB. Ilpu3Haku, Jjexainiye B OCHOBE UX
KJaccu(uKanuu.

[TpoayKTUBHBIN THIT B3aUMOCHCTBHUS BHpPYyCa C KJIETKON X035iMHA (PETPOIYKIIAS BUPYCOB).
AOGOPTHUBHBIN TN B3aMMO/ICHCTBHSI BUpYCa C KIETKOW X03s51HA.

WHTerpatuBHBIN TN B3aUMOJEHCTBHSI BUPYCa C KJIETKON X03sMHa. [ToHsATHE O BUpOTEHMH.



41.

42.
43.
44.
45.
46.
47.
48.
49.
50.
51.

52.
53.
54.
55.
56.
57.

58

70.
71.
72.
73.
74.
75.

76.
77.
78.
79.
80.
81.
82.
83.
&4.

MeToasl  KyJIbTUBUPOBAaHUS BHUPYCOB: B OpraHW3Me JIA0OPAaTOPHBIX JKUBOTHBIX, B
AMOpPHOHAX NTHII, B KYJIbTypaX KJIETOK (TKaHEH ).

Mopdonoruueckre 0COOCHHOCTH B CTpoeHue 6akTepruodaros.

[IpoayKTUBHBIN THIT B3aUMOACHCTBUS OakTeprodaroB ¢ 0aKTepUaaTbHON KIETKOM.
WHTerpaTuBHBINA THIT B3aUMOJICHCTBUS OaKTepHOparoB ¢ OaKTepruaaTbHON KIETKOM.
[IpakTueckoe ucnoiab3oBaHue 0akTepuodaros.

Opranu3zanys reHeTHYECKOro arnrapara MUKpOOPIaHU3MOB.

[Tnasmuapl. @ynkiuu. Knaccudukanun.

3HaveHHE MIa3MUJ] B TCHHOU WHKEHEPUH.

deHoTHNMYECKass U3MEHUYUBOCTDh. R-S-nmucconnanms 6akTepuid.

I'eHoTUnMYeckast U3MEHUYMBOCTH. MyTanuu. PekoMOnHammm.

Nuadexums. Hudexnmonnas  6one3Hb.  DakTOppl, CIOCOOCTBYIOIIUE  MEPEXOAY
MH(EKITMOHHOTO TpoIiecca B 00JIE3Hb.

Jlunamyka nHGEKIIMOHHON OOJIe3HM.

[Tarorennocts. BupyneHTHOCTh. METO/ bl KOJIMYECTBEHHOT'O BHIPAXKEHUS] BUPYJIECHTHOCTH.
®axTophl BUPYJIECHTHOCTHU: aAT€3UHbI, UHBA3UHbBI, TOKCUHBI. DaKTOPHI NEPCUCTEHITUH.
OCHOBHBIE HICTOUHUKU HH(EKIINU U CITIOCOOBI 3apakeHUs YEIOBEKA.

Pacnipoctpanenue Bo30yauTenel U MX TOKCHHOB B OpraHU3Me.

Xapakrepuctika GopM MaHU(PECTHOW MHPEKITHH.

. Xapaktepuctuka GopM 0€CCUMIITOMHON HH(DEKITHH.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.

[Ipenapat «Bucsayas Kamwis». 3Ha4CHHE.

IIpenapat «pa3gaBiieHHas Kallis». 3HAUCHUE.

[Tpmwxu3HeHHas: OKpacka OakTepuil. 3HaUeHHeE.

[TpuHumn 1 TexHuka okpacku 1o I'pamy. 3HaueHue.

BrisBnenne kancyin o metonbl byppu-I'unca. 3nauenue.

Oxpacka BKIIOUEHHI BOIOTHHA 110 MeTony Helccepa. 3HadueHue.

Oxpacka XryTukoB 1o meroay Jledduepa. 3naueHue.

IIpuroTtoBneHue u okpacka crop. 3HaueHHue.

[IpuroTtoBneHue u okpacka npenapara «royictas Kamis». 3HaueHue.

[IpaBuna npuroTorneHus nuTaTenbHbIX cpen (MIIb, MITA).

OcCHOBHbIE TEXHUKHM IEPBUYHOIO IIOCEBA HCCIIEIYEMOr0o MaTepuana s IOJy4eHHs
M30JIMPOBAHHBIX KOJIOHUN: OaKTepHaIbHOM MeTIEN U mmareneM (MeToa Jpuraibekoro).
OrnpeneneHre NPOTEOTUTHIECKUX CBOMCTB OakTepuil. 3HaUeHUE.

Omnpenenenne caxapoJUTHUECKUX CBOUCTB OakTepuil. 3HaUeHHeE.

Onpenenenre aHTUOKCHIAHTHOW aKTUBHOCTH OakTepHil. 3HaueHue.

OmneiT byxHepa. 3HaueHue.

Ornpenenenne 4yBCTBUTEILHOCTH OAKTEPHil K aHTUOMOTHKAM METOJOM JIMCKOB. 3HAUCHUE.
OmnpeneneHre 4YyBCTBUTEIBHOCTH OakTepuil K aHTUOMOTHKAM METOJIOM pa3BeIeHHI.
3HaueHue.

Cenumentannonslii Meton Koxa. 3HaueHue.

Onpenenenue nepPUHreHc-TUTpa. 3HAaUECHHUE.

TexHuka 3apakeHus1 KypUHbIX SMOPHOHOB. 3HAUEHHE.

TunupoBanue O0akrepuil ¢ momouipio 6akTeprodaros. 3HaUCHHE.

Onpenenenue BIUsHUSA (EeHONA HA TOJBUKHOCTD OakTepuil. 3HaUeHue.

OmnsIT Tpanchopmanuu. 3HaYCHHE.

OneIT TpaHCAYKIMY. 3HAUYEHUE.

Crioco0bl SKCIIEPUMEHTATIBHOTO 3apa)KeHHsl TaOOpaTOPHOI0 )KUBOTHOTO.

BckpeiTie u uccnenoBanue Tpyna 1a00paTOPHOTO JKUBOTHOTO.

7. Y4eOHO-MeTOAMYECKOE 0O0ecnieyeHue TUCIHIIMHBI (MOYJIs1)

7.1. OcHoBHas1 JUTEpaTypa



1. T'ocmanoB P.I'. Mukpo6uonorus: Yuedbnoe nocodue / P.I'. ['ocmaHoB,
A K.Tamuynmua - CIIO6.: Jlans, 2019. — 496 c.

7.2 lonoiHMTEIbHAS JIUTEPATYpa

1. MenunuHckass MHKpPOOHOJIOTHS, BUPYCOJIOTHS U UMMyHosorus B 2 Tomax. [lox
penakmueii B.B. 3BepeBa, M.H. Boituenko.-2016.-448/480c. (www.studentlibrary.ru)

2. MuKpOOHONIOTHS, BHPYCOJIOTHS: PYKOBOJACTBO K MPAKTHYECKUM 3aHATUsAM. [loj
penaknuei B.B. 3sepeBa, M.H. boituenko.-2015.-360c. (www.studentlibrary.ru)

3. bakrepuanbHbie 00JIE3HU. Tlon penaknuen H.. FOmyka-2014.-
976¢.(www.studentlibrary.ru)

4. MukpoOuosioruieckasl TuarHocThka WHPEKIMOHHBIX 3a0oeBannii. [lon penaknueit
Kpacnoxenosa E.I1.-PocroB-na-/lony.-2006.-340c.
5. Xapaesa 3.®. Meronbl BUpycojoruueckux uccinenopanuii.-Hanpunk -2006.-30c.

6. Menaununckass mukpoouonorus. [lox penakuueit BopooreBa A.A..-M.-Menununa.-
2006.

7.3. UuTepHeT-pecypchl

1. http://www.diss.rsl.ru ~ ®I'BY «Poccwuiickas rocynapcrsennas 6udnuoreka» (PI'b)
Jorosop Ne(095/04/0011 ot 05.02.2019

2. http://www.isiknowledge.com/ Kommnanus Thomson Reuters Cy0anueH3M0HHbIH
norosop Ne WoS/ 592 ot 05.09.2019

3. http://www.scopus.com M3narensctBo «Elsevier. Hayka u rexaonorun» Jlorosop
Ne7E/223 ot 01.02.19

4. www.elibrary.ru HOBb PODU Ha 6Ge3B03ME3IHON OCHOBE

5. http://elibrary.ru OOO «H3b» orosop Ne S10-741/2019 ot 05.03.2019

6. www.studentlibrary.ru OOO «1HcTUTYT npo0ieM yrpaBiieHHs 3paBoOXpaHeHueM» (T.
Mocksa) lorosop Ne122CJ1/09-2018 ot 17.09.2018

7. www.medcollegelib.ru OOO «MHcTUTYT Tpo0IeM ynpaBiieHuUs 31paBooOXpaHeHHuEM» (T.
Mockga) Jorosop Nel38CJ1/01-2019 ot 13.02.2019

8. http://iprbookshop.ru/ OO0 «Aii [Tu Op Meaua» (r.CaparoB) JIMeH3MOHHBII 1OTOBOP
Ne4839/19 ot 01.02.2019

9. http://polpred.com OOO «llonmpen cnpaBounuku» Ha 6e3B03mMe31HOI OCHOBE

7.4 MeToan4yeckne yKa3aHus K JJa0OPATOPHBIM 3aHATHAM
1. T'abpunosuy U.M., XapaeBa 3.®., brnueBa JI.3. O6mas Mukpo6uosnorus. JlaboparopHsiii

npakTukyMm.-Hanpunk-2015.-50c.


http://www.studentlibrary.ru/
http://www.diss.rsl.ru/
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
http://thomsonreuters.com/
http://www.scopus.com/
http://www.elibrary.ru/
http://elibrary.ru/
http://www.studentlibrary.ru/
http://www.medcollegelib.ru/
http://iprbookshop.ru/
http://polpred.com/

2. Tabpunosuu U.M., Xapaesa 3.®., biueBa JI.3. JlabopaTopHbIii TNPaKTHUKyM IO YaCTHOH
MeAUIMHCKONW MuKpobuonoruu. Hanmpuuk, 2017.-98c.

3. XapaeBa 3.®. Meroabl BUpycoaoruueckux uccinenoBanuil.-Haapunk -2006.- 30c.

4. bmuena JI.3. Oco6ennoctu PHK-BupycHbix 1 JIHK-BupycHbIX mHbekmmit.-Hanpunk-2011.-

35c.

5. bauesa JI.3. MeToap! KyIbTUBUPOBAHMS, HHAWKALWU 1 UACHTU(UKAIUN BUPYCOB.-Hanpunk-

2011.-34c.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIJIMHBI

MunumaneHo HeoOxomumbld s peanusanuu  OIIOII  mepeuenr MaTepuaibHO-
TEXHHYECKOTO 00ECIICUCHHs BKIIFOUALT B ceOsl:

. JEKIIMOHHBIE ayauTOpun (000pYJOBAaHHBIE BHJICONPOEKLIMOHHBIM O0OPYAOBAaHUEM JUIS
IpEe3CHTALUNA, CPEICTBAMH 3BYKOBOCIIPDOM3BEACHMS, HKPAaHOM U MMEIOIIHME BBIXOJ B CETh
HHutepHeT);

. MOMEIICHUST /ISl TIPOBENCHHS JaOOpaTOpHBIX 3aHATHA (00OpyHZOBaHHBIE Yy4eOHOU
MeOeIbio),

. KOMIIBIOTEPHBIE KJIACChl U JIp.

[To nucuumniunne « MUKPOOHOTIOTHUS, BUPYCOJIOTHUS» UMEETCS MIPE3EHTAIS 110 OTAEIbHBIM
TeMaM Kypca, IMO3BoJstonas Hauboiiee 3(PQPEKTUBHO OCBOUTH TPEIACTABICHHBIA YUeOHBIN
MaTepua.
IIpu npoBeieHNH 3aHATUH JIEKIIMOHHOT'O THUIIA UCTIOIb3YIOTCS:
JIUYEH3UOHHOE NPOSPAMMHOe 0becneyeHue:

. [TpoxyxTet Microsoft (Desktop Education ALNG LicSaPk OLVS Academic Edition
Enterprise) nmoanucka (Open Value Subscription);
. AnTuBHpycHOe nporpammHoe obecnieuenue Kaspersky Endpoint Security CtangapTHbIi

Russian Edition;
. AltLinux (Anet OOpa3oBanue §);

€80000HO pacnpocmpansiemvie NPOCPAMMbL:
. Academic MarthCAD License - Maremarnueckoe MporpaMMHOE OOECIIEUeHHE, KOTOPOE
MO3BOJISIET BBIMOJIHATh, aHAJIM3UPOBATh BaKHEHIIME WH)KEHEpPHBIE PAacyeThl M OOMEHHBATHCS
MU,

. WinZip ans Windows - mporpamm Juist CkaTusi M pacliakoBKU (ailyios;
. Adobe Reader nns Windows — nporpamma juist utenust PDF ¢aiinos;
. Far Manager - KOHCOJBbHBIN (aiOBBIII MeHemkep M ONEPalMOHHBIX CHUCTEM

ceMetrictBa Microsoft Windows.

OcHoBHOE 00OpyAOBaHUE Jisi TPOBEACHHS YYEOHOro TMpoIecca, MPUTOTOBIICHUS
MUTATENBHBIX Cpel W JAe3MH(EKINN/CTEPUITN3allUU: aBTOKJIABBl («UHUCTBIM» U «TPSA3HBINY),
CYX0KapOBOH CTEPHIIM3ATOP, TUCTUILIATOP, TEPMOCTAT, XOJIOAMWILHHUK.

Crenpanu3upoBaHHble ydeOHBbIC JTA0OpaTOPUU C KOMILIEKTOM OOOPYIOBAHHS IS
MHUKPOCKOITMYECKOTO,  OAaKTEPUOJIOTHYECKOTO M HMMYHOJOTHYECKOTO  HCCIEAOBAHUS
(MHKpPOCKON, KpacuTelld, CIUPTOBKA, IITATHUBBI, JOTKH, Oak. METIH, MPOOUPKH, MHUIETKH,
Ha0OpHI TMUCKOB C aHTUOMOTHUKAMU, BAKIIMHBI, CBIBOPOTKH, TUATHOCTUYECKHE MPETapaThl).

Ha Ka(be;[pe BBIZCJICHO IMMOMEIICHUE IS paCXOAHBIX MATCPUATIOB.



CrenuanbHasi amnmaparypa MJis TpOBEASHUS OaKTepUOIIOTUYECKUX HCCIIECTOBAHUI:
ABTOMATHUYECKUE J03aTOPbI, MPUOOPHI 711 IPOBEICHUSI Teb-3JIEKTpodope3a, TEPMOITUKIICD s
[TI{P-uccnenopanus.

CnennanbHass anmaparypa Juisi NPOBEACHHS HMMMYHOJOTMYECKHX HCCIIEIOBaHUM:
ABTOMATHUYECKHUE J103aTOPbI, UMMYHO-(DEpPMEHTHBIN aHaIM3aTop, HeHTpUudyra.

Harmnsiagasie mocoOust (TabauIbl U TJIaKaThl) MO UArHOCTHKE OCHOBHBIX MH(EKIIMOHHBIX
3a001€BaHU.

Jlnst 0Oy4arommxcsi ¢ OrpaHUYCHHBIMUA BO3MOYKHOCTSIMH 37I0POBbSI CO3/IaHbI CIICIIUAIbHBIC
YCIOBHUSA JJIsl TONy4YeHHs oOOpa3oBaHMs. B Lemsax JOCTYMHOCTH MOJYYEHHS BBICIIETO
0o0pa3oBaHus 1O 00pPa30BATEIBHBIM MTPOrpaMMaM WHBAIUAAMHU M JIMIIAMU C OTPAHUYCHHBIMU
BO3MOXKHOCTSIMH 3/I0pPOBbSI YHUBEPCUTETOM oOecrieunBaercs: 1. AJIbTepHATUBHOW BepcHen
odunmansHoro caiita B cetn «MHTepHEeT» I ciabousmux; 2. [IpucyrcTBue accucreHTa,
OKa3bIBAIOLIETO O0YyYaroImEeMyCcsi HEOOXOAMMYI0 moMoIb; 3./[ns HMHBaIMIOB W JHI C
OTrPaHUYCHHBIMH BO3MOKHOCTSIMHU 3JIOPOBBSI 110 CIIYXY — AYOJUPOBAHHE BCIYX CIPABOYHOM
UHPOpPMALIUK O pPACHHCAaHUM YUEOHBIX 3aHATHI; oOecreyeHHe HaJUIeKaIlUMHU 3BYKOBBIMU
cpeicTBaMu Bocnpou3BeneHus: uHopmaruu; 4. J{1s WHBAIKUIOB M JIMII C OTPAaHUYCHHBIMU
BO3MOXKHOCTSIMH ~ 3/I0pPOBBSl, HMEIONIMX HAPYUICHUs OIOPHO-IBUTATEILHOTO arnapara,
CO3/IaHbl  MAaTEPUAIBHO-TCXHUYECKUE  YCJIOBUS  OOCCIICYMBAIOIINE  BO3MOXKHOCTB
OECIPEMsITCTBEHHOTO JO0CTyNa OOy4arouuxcsi B yueOHBbIE MOMEIIECHUS, OOBEKTY MHUTAHMUS,
TyaJeTHbIE W JpYrHMe TOMEIICHUS YHHUBEPCHTETa, a TAaKKe NpPEObIBAaHUS B YKa3aHHBIX
NOMEMICHUSX (HAIMYME pPACHIMPEHHBIX JBEPHBIX MPOEMOB, TOPYYHEH U JAPYrux
MIPUCTIOCOOJICHUT ).

Cupaska
0 MAaTCPUAIIBHO-TCXHUYCCKOM obecreyeHrny OCHOBHOM O6pa3OBaTeJILHOI>'I IMporpaMmsal BBICIIECTO
00pa3oBaHus — MPOTPAMMBI CIIEITUATUTETA

06.03.01. — buoJgorus

JucnumimHa — MUKpOOHOJIOTHSI, BUPYCOJIOTHSI

1.Vnuua I'opekoro, 1.5, ayn.301 - Kommuiekt yue6Ho# Mebenu (mpenojaBaTenbcKie CToM, CTYI;
CTOJIBI M CTYJbsl Il oOydaromuxcsi — 20 MocaJouHbIX MeCT), HaOOphl JAEMOHCTPALMOHHOIO
000pyI0OBaHUS M y4eOHO-HATJSIHBIX MOCOOMI MO M3y4aeMbIM pasjesiaM, O00eCTeUMBAIOIINe
TEMaTHYECKHUE NILTIOCTPALuU

2. Ayn.320 - Komrmiekt yuebHol medenu (mpernogaBaTeabCKUe CTOJ, CTYI; CTOJIBI U CTYJIbS IS
oOydaromuxcst — 16 mMocagoyHBIX MECT), MHTEPaKTUBHOE 000pyAoBaHHE (HOYTOYK, MPOEKTOp,
WHTEpaKTUBHAs J0CKa), HAOOPHI JEMOHCTPAIIMOHHOTO OOOpPYAOBaHMS M y4eOHO-HATJISTHBIX
nocoOuii 1Mo u3y4aeMbIM pasjienaM, 00ecreUrBaoe TeMaTUYECKHE NILTIOCTPALIH



JIucr u3mMeHeHnu (1omotHeHuii) B padoyeil mporpamme
aucuumiImasl MUKPOBHUOJIOTI'US, BUPYCOJIOI' USI nig cnenmuaJbHOCTH
31.05.01 «JIeueOHnoe nesio» Ha 20 -20__ roxn

Ne JuemMeHT (myHkKT) PIL/] Ilepeyenb BHOCMMBIX IIpumeuanue
n/n U3MEHEeHMH

(momoJsiHeHU )




OOcyxneHa © pekoMeHJO0BaHAa Ha 3acenaHuu Kadenpsl «MukpoOuosnoruu,
BUPYCOJIOTMM U UMMYHOJIOT M
[TpoTokon Ne oT : 20 T

3aBenyrommii kKadeapon 3.®. XapaeBa




