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YTBEPXIAIO

3aBenyroUINi Kageapoit

MHUKPOOHOJIOTHH

OI'bOY BO Bonr' MY Munzapasa Poccun

e

«17» mapra 2025 1.

H. C. Crenaneuko

JK3aMeHANMOHHbIE BONIPOCHI
no JucuunInHe «MUKpoOHo0JI0THs, BUPYCOJIOTHUSD)
aJis1 ooy4qarommxces 2023, 2024 rogoB nocryniieHust
1o o0pa3oBaTesibHOI MporpamMme
31.05.01. JIeueoHnoe xeJo
(cmeuaIuTeT),
¢popma o0yueHus: ounasi
Ha 2024-2025 y4eOHblIii roj

MeaunuHckass MHKpPOOHOJIOTHS, €€ IeNM U 3aJadd, OTHOIIEHHWE K JAPYyruM Haykam (oOruras
Ouosiorusi, HEOpraHWYecKass W OpraHWyeckas XuMus, (U3MKa, HOpMallbHas (HU3HOIIOTHS,
onodusuka u 1ap.). Ponb MeIMIMHCKONM MHKpPOOHMOJIOTMH B CO3JaHUU MPOGUIAKTHYECKOTO
HarpaBJeHus B 31paBooxpaHeHnn. Kanennape npuBuBok B Poccuiickoi denepannm.
BoznukHOBeHue u pazBuTHe Mukpoobuonoruu. Padote! JleBenryka, [lIBanna, Ilactepa, Koxa u mp.
Jlyu Tlactep u PoGept Kox. Ux oTkpeITHS B 001acTH OOIICH MHUKPOOUOJOTHU U MEIUIIUHCKON
MHUKPOOHOJIOTHH.

3apoxaeHue pPYCCKOM MHKPOOHONIOTHH. PoONb OTEUECTBEHHBIX YUYEHBIX-MHUKPOOHOJIOTOB B
pa3sBUTUM  MHMPOBOM  HAYKW. HccnenoBanus J1.C.CamoiinioBuya, N.N.Meunukosa,
J.K.3a6onotuoro, I'.H.I"'abpuuesckoro, 3.B.EpmonbeBoit, [1.D.31pogoBckoro u ap.

Ponp mMenunuHCKOl MHUKpPOOHOJIOTHU B IMporpecce MEAMIMHBI U €€ 3HAYeHHE B MPaKTHYECKOM
NEeSITEIbHOCTH [TPOBU30pA.

MeTo/b1 uccieIoBaHUS B MUKPOOHOJIOTHH, UX XapaKTePUCTHUKA.

Mopdonorust MukpoOoB. Mopdonornueckue rpynnsl  MHKpPOOOB. MeToasl  M3y4YCHHS
MOP(}OTOrHH MUKPOOPTaHU3MOB.

N300peTenne MUKPOCKOIIAa U OTKPBITHE MUKPOOOB. OCHOBHBIEC BHJIBI COBPEMEHHBIX MHUKPOCKOIIOB
U UX IPUMEHEHHE B MUKPOOHOIOTHH.

Knaccugukanusa mukpoopranuzmoB no bepru. Ilondarue o Buae, mramme, YMCTOH KyJIbType.
[IpoxapuoThl U 3YKapUOThl, UX OTJIMYUTEIbHBIE IPU3HAKU.

Crpoenune MHUKpoOHOW KieTKkU. IlocTossHHBIE W HEMOCTOSIHHbIE, BHEIIHWE M BHYTPEHHHE
CTPYKTYPBbl MUKPOOHOM KJIETKH.

CTpoeHHe KJIETOUYHOW CTEHKH Y TPAMIIOJIOKUTEIBHBIX W TPaMOTPHUIATEIBHBIX MHKpPOOOB.
OTnuynTenbHbIe MPU3HAKKA ITUX MUKPOOPraHu3MoB. [IpoToracts! u cepornacTsl.

Kancyna u nuromnasmaruuyeckas MeMOpaHa, WX CTPOEHHME, XUMHUYECKHI cocTaB, (yHKLUU.
Mertoab! BBISIBIICHUS.

XKryrtuku mukpo6os. CTpoeHue, 3Hau€HUE, METOJbl OOHAapYXEHHUS IOABMXKHOCTH MHUKPOOOB.
OcoOeHHOCTH  CTPOEHUS JKTYTHUKOB Y  TPAMIOJOXHUTEIbHBIX W  TIPaMOTPULIATENbHBIX
MHUKpPOOPTaHHU3MOB.

Crops! 6akrepuil. [Iponecc ciopooOpa3oBanus U MpopacTaHUs crop. MeToAbl BBISBICHUS CIIOP.
3Havyenue cropoodpazoBanus. OTaudne crop 6aKTepuii U TprOoB.

BxuroueHus y MUKpOOPraHU3MOB, UX 3HaUeHuE. MeTo1bl 0OOHapyKEeHUS BKIIIOUEHUH.

Texnuka mnpuroroBieHuss Maska. Oxpacka no wmerony ['pama. OTauuuTenbHbIE TNPU3HAKU
IPaMITOJIOKUTEIBHBIX U TPAMOTPULIATEIbHBIX OaKTEePHil.
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IIpocTble U Cll0KHBIE METOABI OKpackH, ux nmpuMeHenue (mo I'pamy, Oxemixo, Llnis-Hunsceny,
Byppu-I'uncy, Heliccepy u nip.)
SnepHslif anmapat MUKpOOHOH Ki1eTkH. OcOOEHHOCTH €ro CTPOEHUS Y 3YKapUOT U IPOKapUoT.

Mopdonorust u pusuonorus rpudos. Kinaccupukanus. Criocodsl pa3sMHOXKEHHUS TPUOOB, UX POJIb
B MPUPOJIC M NATOJNOTUN 4enoBeka. Knaccugukanus 3a00ieBaHMA, BBI3BIBAEMBIX MaTOTCHHBIMHU
rpubamMu.

Mopdonorust u pu3HoI0rus aKTHHOMHULIETOB. VX poJib B IaTOJIOTHUHU YEJIOBEKA U B IPUPOJIE.
Mopdonorust u pusnoaorusi COUPOXeT, MECTO CHUPOXET B npupozae. OcCOOCHHOCTH BHKEHUS U
OKpacku. Poib B IaTOJIOTMM YEI0BEKa.

Muxkormuiasmbl: Mopdomnorus u ¢pusuonorusi. 0COOEHHOCTH CTPOCHUS U KyJIbTUBUPOBaHUA. Pomb B
IIaTOJIOTUH YEJIOBEKA.

Mopdonorus u ¢pusznonorus pukkercuit. OcCOOEHHOCTH UX MOJOKEHHS] B MUPE MUKPOOOB. DOpPMBI
CyliecTBOBaHMA pUKKeTcuid. OcoOeHHOCTH MeTaboIM3Ma M KYJIbTUBUPOBAHUSL.

[IpaBuia paboThl B MUKPOOHOIOTHYECKO J1a00paTOpUu.

JI.V1.VIBaHOBCKMI - OCHOBOIIOJIOXKHMK Y4YEHHs O BHpycax. buosornueckas XapakKTepHUCTHKa
BUPYCOB: CTPOEHHE, KIacCU(PUKALIUA, OTIUYHE OT OAKTEPHiil, MECTO B IPUPOJIE.

Bupycsl: xummueckuii coctaB. DyHKIuM O€IKOB M HYKJIEHHOBBIX KHCIOT. OcobeHHOCTH
KYJbTUBUPOBAHUS BUPYCOB.

Bupychl: mnoHsTHE, OTJIMYUTENbHbIE NpPU3HAKK. THUIBI B3aUMOAEWCTBUS BHUpyca MU KIETKU.
[IponykTtuBHbld THH, ocobenHocTH B3aumoneictBus PHK- u JIHK-conmepkammux BupycoB c
KJ1eTKo#. Mlcxoipl BUpYCHON MH(EKIUY.

Meroasl HccleqOBaHUA B BUPYCOJIOTMU:  BUPYCOJIOTMYECKHW, BUPYCOCKOIHMYECKHH U
cepoJIornuecKuii. MeToapl HHINKAIMH U UICHTH()HUKALUN BUPYCOB.

MeTobl KyTbTUBUPOBAHUS BUPYCOB B KJIECTOYHBIX KYJIbTypaX, KypMHOM 3MOpPHOHE U B OPraHU3Me
KUBOTHBIX.

bakTtepuodar: ornuuMrTenbHbIe MPU3HAKH, CTPOEHHUE, Kiaccudukauus 1o MopdOoJIIOTHUH U IO
XapaxkTepy B3aMMOJCHCTBHS C KIETKOH. DOpPMBI CylIecTBOBaHUS OaKTeprOo(haros.

baktepuodar: Buabel u ¢GopMBl cCyliecTBOBaHUs B mnpupoie. BzaumoneiictBue ara c
OaKkTepUaTbHON KICTKOM.

YMmepeHHblii 6akTepuodar, BUIbl €ro CyIIeCTBOBaHUS, OCOOCHHOCTH €ro B3aUMOJICHCTBUS C
OakTepuaIbHON KICTKOW. SIBIICHUS JIM30TEHUU U KOHBEPCHH (Darom, UX XapaKTepUCTUKA.

Metonsl KynbTuBUpoBaHUs ¢aroB. Wuaukanus wu TtutpoBanue. [IpumeHenuwe ¢aros B
MUKpPOOHOJIOTUH U MEIULIUHE.

XUMHUYECKUH COCTaB MUKPOOHOW KIETKU. Poib OopraHndyeckux M HEOPraHWYECKUX COEIUHEHUN
JUISL JKA3HEAEATENbHOCTH MUKPOOPTaHU3MOB.

OOmeH BemiecTB MHUKpPOOPraHuzMoB. DepMEeHTHI MUKPOOHON KIETKH, WX 3HAYeHUE Ui
KHU3HEACSITSILHOCTH MUKPOOOB.

@depMeHThl MHUKPOOPTaHHU3MOB, WX KilaccuUKalus W XapaKTepucTUKa. MeToAbl H3y4eHHUS
CaxapoJIMTHYECKUX U TIPOTEOTUTHYECKIX (PEPMEHTOB.

[Tutanne mukpoopranuzmMoB. OcoOeHHOCTH MUTaHUs MUKpPoOoB. Kiaccudukanus MUKpoOOB 10O
TUIy NOHUTaHUS M MX XapaKTepUCTHKA, MEXaHW3Mbl TPAHCIOPTa NHUTATEIbHBIX BEIIECTB B
MUKpPOOHYIO KIIETKY.

[TutarensHble cpenpl. TpeGoBaHuUs, TMpEeAbABISEMbIE K MUTATEIbHBIM cpenaM. Kiaccudukarus
MUTATEIbHBIX CPEJ U UX XAPAKTEPUCTHUKA.

[Tonatue o crepunuzauuu. Mertoabl crepuin3zauud. MeToasl KOHTposisi 3((EeKTUBHOCTH
CTEpPHIIN3ALUH.

JlbixaHue MUKpoopranu3moB. Tursl asixanus. Kinaccudukaiyst MUKpoOOB 10 TUITY JBIXaHUSA U UX
xapakTtepuctuka. CriocoObl MorydeH s SHEPTHH Y MUKPOOOB.

Poct u pasmHOXeHHe Mukpoopranu3moB. @Das3bl pocTa OakTepUaIbHON MNOMYISALUH, HX
XapaKTepUCTHKA.

A5poObI, BbIJICJIEHUE YUCTOH KyIbTyphl a3p000B. M3yueHne CBONCTB BbIIETICHHON KyJIbTYpHI.
AHa’pOOHBI TUN JbIXaHUS MHKPOOpPraHu3MoB. OCOOEHHOCTH KyJIbTUBUPOBaHUS aHa’3po0OB.
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MeTo/1b1 BBIICTICHUS YUCTOM KYIBTYPhI aHAPOOOB.

Brusaue  ¢usmueckux  (akTOpoB  BHEIMIHEH Cpensl  (TeMIieparypa, OCMOTHYECKOE |
THIPOCTATUYECKOE JaBIIEHUE, Jy4UCTas SHEprus, YIbTPa3BYK) Ha JKU3HEIEATEIBHOCTh
MHUKPOOPTaHU3MOB.

Brnusane xumuyecknx (akTOPOB BHEIIHEH cpefbl Ha >KM3HEIEATEIbHOCTh MHKPOOPTaHH3MOB.
[lonsitue o nesundexuuu, ee BUILL Jle3nHpUIUpYIONIUME BEIIECTBA, MX KiIacCHPUKAIUSI U
XapaKkTepUCTHKA.

I'enernka MukpoopranuzMoB. OCOOCHHOCTH CTPOCHHS I'€HA DYKApHUOT U MPOKAPUOT. Perummkarus
JIHK. I'enotun u peHoTwHI.

N3MeHYnBOCTH MUKPOOPTaHU3MOB, BU/IbI U3MEHUYUBOCTH, KX OCOOEHHOCTH, 3HAUYCHUE B HBOJIIOIIUN
MHKPOOPTaHHU3MOB, B IPAKTUYECKON MUKPOOHOJIOTUH U METUITUHE.

N3menunBocTh MukpoopranuzmoB. Denorunuyeckas (MoAupUKAIIMOHHAS) HU3MEHUYUBOCTH, €€
0COOEHHOCTH M MPOSIBJICHUS.

BHexpoMocoMHass M3MEHYMBOCTh MHUKPOOPTaHW3MOB. [lmasmuibl: cTpoeHue, Kiaccudukars,
poJib B IPUPOJE, B JETEPMUHALMUA NATOTCHHBIX IMPU3HAKOB U JIEKAPCTBEHHOM YCTOWYMBOCTHU.
Tpancno3onsl, [s-mocnenoBaTeIbHOCTH, UX POJIb.

Myranuu: noHsATHE, BUABI MyTallMi U UX MEXaHU3M, BIUSHUE PA3TUYHBIX MyTareHHbIX (pakTopoB
Ha XpOMOCOMHBIU arrapaT MUKpPOOHOU KJIETKU. 3HaYe€HHEe ITOr0 Mpolecca.

Tpanchopmanusa. Ilpupoma  Ttpanchopmupyromero  ¢akropa. OcoOGeHHOCTH — Tporecca
TpaHcopMaIiy, 3HAYCHUE TAHHOTO SIBIICHUS.

Konsbroranus. Ponbs monoBoro ¢gakropa. OCOOEHHOCTH MEpeayu TeHETHYECKOT0 MaTepHraia mpu
konwroranmu. F*, F-, Hfr-kirerku.

Tpauncaykuus. Ponb ymepennoro 6akrepuodara. Buapl 1 MeXaHU3MBI TPAHCAYKIIUU.
PacmipocTpaneHre MUKpOOPTaHU3MOB B OKpYyKatomiei cpene. [Tonsatue o MUKpOOHBIX OMOIIEHO3aX.
Tunsl B3auMoaecTBUS MeX1y MUKpOoOaMu B OUOIIEHO3aX.

Mukpoopranu3Mbl TIouBbl. EE 3HaueHWe B TpHUPOJE W PACHPOCTPAHECHUH WH(MEKIIHOHHBIX
3aboeBanuid. [Tokazarenu 3arpss3HEHHOCTH ITOYBBI M METOJIbI KX OIIPEICICHUS.

Mukpodiopa Bojbl. CaHUTapHBIE TIOKA3aTeNd 3arpsA3HEHUs BOJbBI U METOABl UX OMPEIETICHUSI.
3HavYeHHE MUKPOQIOPHI BOJIBI.

Mukpodiopa Bo3ayxa, MHKpPOOBI - MOKa3aTeau 3arpsi3HEHHs] BO3Ayxa. MeToabl U3y4eHUSs
MUKpPOQIIOpHI BO3/AyXa. 3Ha4eHHEe MHUKPOQIIOPHI BO3/AyXa B PACIPOCTPAHEHUHM WH(MEKIIMOHHBIX
3a00JIEBaHUH.

Hopmanehas mukpobuora yenoeka. Ee 3Hauenune u ¢ynkuuu. IloHsTtHe o rHoToOHONOrUM.
Juc6axTepnos (aucomo3). GakTopsl, BIUSIONIME Ha €r0 (OPMHUPOBAHHUE.

[Tapazutusm MUKpoopraHu3MoB. [ToHATHE 0 TATOr€HHOCTH U BUPYJIEHTHOCTH MUKPOOOB. MeTobl
OTIpeJIeIICHUS] BUPYJICHTHOCTH.

[Tonatne «uHpEKUUs», «MHPEKIMOHHBIN Mpouece», «UHPEeKUHOHHas O0ose3Hb». OCHOBHbBIE
MIPU3HAKH U YCIIOBUS BOSHUKHOBEHHS MHPEKIIMOHHOTO 3a00IeBaHUsI.

Posib MUKpOOpPrann3MoB B HHGEKIIMOHHOM Iporecce. DakTopbl MaTON€HHOCTH MUKPOOPTaHU3MOB,
UX XapaKTepUCTHKA.

DK30- M HHAOTOKCUHBI MHUKpOOOB. CpaBHUTENbHAs XapaKTEPUCTHUKA, OCOOCHHOCTH UX
MIPOUCXOXKICHUS, CBOMCTBA U XapaKTep JEHCTBUS HA MAKPOOPTaHU3M.

benkoBble GakTepuaibHbIe S9K30TOKCUHBI, UX KJIAaCCU(PHUKAIMS, CTPOCHUE, XapaKTEepPUCTHKA.

Pone MakpooprannsMa B BOSHUKHOBEHHH, TEUCHUH M UCX0/e MHPEKIIMOHHOTO mporecca. DopMer
TEUYEHHUs U MCXO0J MH(PEKIHOHHOro 3abosieBanus. IlonsaTHe o cmemaHHol MH(EKINH, PELUANBE,
cynepuH(peKIny, peuH(eKIUH, BTOPUIHON HHPEKIIUY.

VYuenue 06 antubnorukax. [lonsrue, kiaccupukanus, MeXaHu3M JeMCTBUS HA MUKPOOPTraHU3MBI.
[ToGouHOE EelCTBIE aHTHOMOTHUKOB.

MexaHu3Mbl YCTOMYMBOCTH MHKPOOOB K AHTMOMOTHKAM, METOJbl M 3HAYCHHE OIpeesIeHUs
YyBCTBUTEILHOCTU MUKPOOOB K aHTUOMOTHUKAM.

[Tonatue 06 wummyHurere. VcTopus pa3BUTHUS HMMMYHOJIOTMH. Buabsl uMMyHHTETa, HX
ocoOeHHOCTH. BpoKIeHHBI IMMYHHTET: BHJIbI, O0IIast XapaKTePUCTHKA.
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BpoxneHHblli MMMYHHTET: €ro BuJbl, oOwias XapakrepucTtuka. [laToreHaccounnpoBaHHbBIE
MOJICKYJISIPHBIE MATTEPHBI U MATTEPHPACIIOZHAIOIINE PelenTophl. Tou-oqo0HbIe, MeMOpaHHBIE
U LUATOIUIA3MATUYECKUE MAaTTEPHPACIIO3HAIOIINE PELENTOPBl, UX POJIb B PETYJSALUNA UMMYHHOTO
OTBETAa.

I'ymopanbHble (akTOpbl BPOXKIEHHOIO UMMYHHUTETa (HOpMasbHbIE aHTUTENA, JTU30LUM, CUCTEMA
KOMIUIEMEHTA, [3-TU3UH U JIp.).

CucreMa KOMIIJIEMEHTA: CTPOEHUE, IyTH aKTUBALUU, poJib B opranusme. Cucrema HHTEp(HEpPOHOB:
XapaKTepUCTHUKA, PYHKIIHH.

AHaTOMO-(U3NOJIOTUYECKUE MEXaHU3Mbl M  HOpPMajbHasg MHUKpOOMOTa, Kak  (aKTOpbI
HecnerupuuecKon 3alIiuThl OpraHu3mMa.

Yyenne W.M.MeunukoBa o daronurose. Mukpo- u wmakpodaru. Craauu ¢darouurosa.
HesaBepuieHnsblii 1 3aBepieHHbIH (haronuto3. CUCTEeMbl IUTOTOKCHYHOCTH (paromuToB.
Makpodaru: NpOUCXOKIACHUE, BUJABIL, MapKepbl M peuentopsl. buonornueckue QyHKIUN
MakpogaroB. JIeHIpUTHBIEC KJIETKH: TPOUCXOKICHNUE, BUIIBI, (PYHKIINH.

HNmmyHHast cuctema opranuzMa. Opraibl UMMYHHON CUCTEMBI, UX (QYHKIIUH.

Knerkn mmmyHHO# cucrembl. Xapakrepuctuka T- u B-mumdonmros, Gpynkium, cyOmnomynsnuy,
Mapkepsl. HopManbHble KMIUIephl: CyONOMysaLnu, MapKepsl, QYHKIMU, IUTOTOKCUYHOCTb.
[Tonsitue 00 anturenax. CBOICTBa BEIIECTB AHTUTeHHOW mpuponabl. CTpoeHHWE aHTHUTreHA.
AHTHUreHHas JeTepMHUHaHTa (3MUTOI) U arpeTorl.

AHTHUTEHBI: TIOHATHE, KJIacCU(UKAILUS 10 TMPOUCXOXKICHUIO, XapaKTepy MMMYHHOTO OTBETa, 110
CIIOCOOHOCTH BbI3bIBaTh 0Opa3oBanue antuten. HLA 1 rmaBHBINA KOMIIEKC THCTOCOBMECTUMOCTH
(MHC I u II knnaccoB): nmoHsiTHe, pojib B peajiu3allii IMMYHHOTO OTBETA.

AHTUreHbl MUKpPOOPraHM3MOB. 3HAYeHME HMX B IaToreHe3e MH(QEKUMOHHBIX 3a00JEeBaHMH,
JIUarHocTuke u npogpunaktuke. CynepaHTUTeHbl, IEPEKPECTHOPEArUPYIOIINE AaHTUTEHBI: TIOHSTHE,
POJIb B UMMYHOIIATOJIOTUH.

AHTHTENA: TMOHATUE, CTpPOEHHE, Kiaccudukanus. AKTUBHBIM LEHTp aHTUTeNl. B3aumoneiictBue
KJIETOK IMMYHHOM CUCTEMbI IIPU (OPMUPOBAHUHU T'YMOPAIBHOTO CHELM(PUUECKOr0 UMMYHHUTETA.
Xapakrepuctuka uUMMyHOrToOynmuHOB G u M. IlonHble W HEMONHBIE AHTHTENA, METOMIBI
OOHapyXEHHsI HEMOJIHBIX aHTUTEII.

Xapakrepuctuka IMMYHOTTI00ynuHOB A, E, D. TloHsiTHE 0 MECTHOM UMMYHHTETE, €r0 POJIb.
JluHamuka aHTUTen000pa3oBanus. [IepBUUHBIN U BTOPUUHBIH UMMYHHBIN OTBET, UX OCOOEHHOCTH,
OTJIMYUTEIbHBIE YEPTHI, B3AUMOAECHCTBHE KIIETOK.

3aKOHOMEPHOCTH HMMYyHOreHe3a. Poip aHTUreHa M MakpoopraHumsmMa B (OPMHPOBAHUU
MMMYHHOT'O OTBETA.

Peakuuu arrmroTuHanMy: MEXaHU3M, BUBI, IPAKTUYECKOE IPUMEHEHHE.

Peakuuu npenunuranuy: MeXaHU3M, BUJbI, IPAKTHUECKOE NpUMEHEHHE. Peakuus MnaccuBHOMI
reMariaroTHHALIMK, MEXaHU3M, IPUMEHEHNE. Peakiiusa HelTpanu3alnuu, MEXaHu3M, IIPUMEHEHUE.
OcoOeHHOCTH peakIuy Ju3uca. Peakius CBA3BIBAaHUS KOMIUIEMEHTa, €€ (a3bl U MPAKTHUECKOE
npuMeHeHne. Crucrema KOMILUIEMEHTA: CTPOCHUE, ITyTH aKTUBALlUU, POJIb B OPraHU3ME.

Peakuust TopMOKeHUSI reMariatoTUHALIMY, UMMYHO()EPMEHTHBIN METO: MEXaHU3M, IPUMEHEHUE.
B-mumdonutel. ®a3pl ux auddepeHIUpoBKH, CyOmomyasiuu, Mapkepbl. DopmupoBaHuE
MMMYHHOI'O OTBETa I'yMOPaJIbHOI'O THUIA HA TUMYC3aBHUCHUMbIE U TUMYCHE3aBUCHMbIE AHTUTECHBI.
[Tna3maruyeckue KIeTky, ux AupdepeHIupoBKa U XapaKTepUCTHKA.

T-mamponurer. Pazer nuddepeHupoBky, cyornonysinud. UMMyHHBIH OTBET KJIETOYHOTO THIIA,
MEXaHU3Mbl YHUUTOKEHUS aHTUT€HA.

T-cucrema ummynurera. T-mumdouuTsl: ¢assl AU(GEepeHIUPOBKY, CYONOMYISILIUUA, MapKephbl.
Craguu  ¢GopMHpPOBaHHS HWMMYHHOTO OTBETa KIETOYHOrO THma. LlUTOTOKCHMUYECKHU W
BOCHAJINTENbHBIN TUIIBI KJIETOYHOIO UMMYHHOI'O OTBETA.

Menauatopbl UMMyHUTETa (LUTOKUHBI): TIOHATHE, IPUPOJA, KJIaCCU(PUKALINSL.

Teopun wuMMyHHTETa: HMHCTPYKTUBHBIE M celeKTHBHble. (OCOOEHHOCTH KaX10il Teopuwu.
CoBpeMeHHbIE B3IUIA/Ibl Ha PACIIO3HaBaHKWE aHTUreHa. MIMMyHoJIorHyecKas TOJI€PaHTHOCTb.
[TpuHUIMOBl UMMYHONPOMUIAKTUKM M HMMyHOTepanuu. I[loka3aHus M HpPOTHBONOKAa3aHUA K
IpUMEHEHHUI0 BaklUMH. [lnaHoBble npoduiuakTuyeckue MpuBUBKU. OlleHKa NOCTBAKIMHAJIBHOTO
UMMYHHTETA.
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Bakuunsl: knaccudukanus, cnoco0bl MOJYYeHHUsS W NPUMEHEHHs. XapaKTEepUCTHKA pPa3IMYHBIX
BUJIOB BaKLMH, M0004YHOE aericTBre. [locTBaKIIMHATILHBIE OCIOKHEHUSL.

ChIBOPOTKH, MMMYHOIJIOOYJIMHBL: TOJIY4YE€HHE, NMPUMEHEHHEe, CrocoObl BBeneHus. IlaccuBHBIM
UMMYHHTET, €r0 0COOEHHOCTH.

Hecneuuduueckue u cnenuduueckue MeXaHHW3Mbl MPOTUBOBUPYCHOro MMMyHHTeTa. CHcrema
UHTEP(EpPOHOB, BUIbI, CBOWCTBA.

Bupycsl reprneca u cemeiicTBa reprnecBUpPYyCOB: UX XapaKTepUCTUKA. 3a00JIeBaHuUs, BbI3bIBAEMbIE
3TUMH BUPYCaMHU, TATOTEHES, MUEMHUOJIOTUS, TPOPUIAKTHKA, TUATHOCTHKA.

AnenoBupycbl. CBOICTBa, CEPOTHIIBI, POJIb B IATOJIOIUHU YeIOBeKa. JluarHocTuka ajieHOBUPYCHBIX
MH(pEKINH.

IToxcBupychl. Bupyc HatypanbHOil ociibl, ero XxapakTepucTuka. Ilarorenes, poib, SnuAEMUOIIOTHS,
Je4eHne U NpopUIaKTHKa ochbl. POlb OT€YECTBEHHBIX BUPYCOJIOTOB B JIMKBUJAIMM OCIBI Ha
3€MHOM I1ape.

Bupycsl rpumnmna: xapakTepucTuka, 0COOEHHOCTH aHTUT'€HHOIO cocTaBa. [[puunHbl M3MEHUUBOCTH
BUpyca rpumnmna A. Onu1eMHoJI0r s, IaToreHes3, IMarHoCcTUKa, Npo(uIaKkTHKa TPUIIIA.

Bupyc kopu: ero xapakTepucTuka 1 0COOEHHOCTH paclpOCTpaHeHus. DNUIEMHOJIOT s, IATOI€HE3,
nabopaTopHas AMArHOCTHKA, IPOPHIAKTUKA KOPH.

Bupyc OemieHCTBa: XapaKTepUCTHKA, OTJIMYHE YIUYHOTO BHpyca OT (DUKCHPOBAHHOTO.
OnueMHUOJIOrHsl, NaTOreHe3, KIMHUKA, TMarHOCTUKA U MPOo(UIaKTHKA.

CemelicTBo nukopHaBHpycoB. OOmias XxapakTepUCTHKA SHTEPOBUPYCOB, UX POJIb B MAaTOJOTHU
yejnoBeka. Bupyc mnonmomuenurta: MopQosorus, aHTUI€HHas CTPYKTypa. OINUIEMUOJIOTHS,
MaTOreHe3, KJIMHUKA, JUArHOCTHKA, NpOoQMIaKTUKa rmoiroMuenuta. OCoOOEHHOCTH MMMYHHTETA,
co3zaBaeMoro Bakuuaor CoouHa.

PoraBupycHast uH(pekuus: XapakTepuCTHKa BO30YyIOUTENs, SHUAEMHOJIOIHS, IaTOreHe3,
KJIMHUYECKHE MIPOSBICHNUS, IMarHOCTUKA, PO(UIaKTHKA.

Bupyc kpacHyxu: XxapakTepUCTHKa, pojib B maToioruu yenoseka. [lytu nepenaun Bupyca. Bupyc
KpacHyXH M ypoJcTBa. /lnuarHocTika u npopuiiakTuKa KpaCHYXH.

I'emaroTponHbie BUpyCchl. Bupycer rematuta A u E: Ononoruveckue CBOWCTBA, SIUACMHOIOTHS,
NaToreHes, KIMHUKA, Mpo(UIaKTHKa, JUATHOCTHKA.

Bupycso! renartuta B, C u [[: 6uonoruyeckue cBoicTBa, 0COOCHHOCTU MOPAXKEHUS IeNaTOLUTOB.
OnueMHUOJIOr s, TaTOreHe3, IMarHoCTUKa U npoduiakTuka renatura B.

OHKOTeHHblE ~ BUPYCHI. OOmast ~ XapakTepHCTHKa,  KiacCU(UKaIHS. OcoOenHoctu
IIPOTUBOOITYX0JIEBOr0 MMMyHHUTeTa. Bupyc mnanmmnomsl yenoeka (BITYH): xapakrepuctuka,
KIIMHAYECKHE MPOSBICHUS, CTICU(pUUEcKas MPOQPHIaKTHKA.

MenieHHble BUpYCHBIE HHPEKIMH: BO30YIUTEIH, OTIMYUTENIbHbIE TPU3HAKK U cBOicTBa.IIproHbI
Kak ocoOble maroreHsl. M30(opMbI CylIeCTBOBaHMS NMPHOHOB, UX OTIMYUTENbHBIC MPU3HAKH.
XapakTepuCcTUKa MPUOHHBIX HH(EKLUH.

BUY-undexnus: OUOIIOTHYECKHE CBOWCTBA BO30OYIUTENCH, IMPOUCXOXKICHUE, OCOOCHHOCTH
MOPaXKEHUs KJIETOK. DIHUIEMHOJIOT s, KIMHUYECKUE MPOSIBIICHUS, AUArHOCTHKA U MpodUIaKTHKa
CIINJa.

OOmiast XxapakTepUCTHKAa THOEPOJHBIX KOKKOB. VX posib B martojoruu uenoBeka. OCHOBHBIE
OTJIMYUTEIBHBIC YEPThI BO30YyAUTENEH 1 32a00JICBAaHHIA.

CraguiokoKKU: OMOJIOTHYECKUE CBOMCTBaA, Kiaccuukauus, ¢GakTopbl naroreHHoctd. Posp B
natojorun 4enoBeka. CTaduIOKOKKM M BHYTpHUOonbHMYHAs uHpekuus. JlabopaTopHas
JUAarHOCTHKa M MNpo¢MIakTUKa CcTapUIOKOKKOBBIX 3aboieBaHuil. Meronbl oOIpeeseHus
MAaTOTEHHOCTH CTA(PHIIOKOKKOB.

CTpenToKOKKHM: OHOJOrMYecKHe CBOICTBa, KiIaccU(UKALMs, OCOOCHHOCTH aHTUI'CHHOM
CTPYKTYpHI, (pakTOpbl maroreHHocTH. Ponb B maromoruu denoBeka. JlaboparopHasi AMarHOCTHKA
CTPENTOKOKKOBBIX 3a00JI€BaHUH.

[THEBMOKOKKH: OHMOJOTMYECKHE CBOWCTBA, CEPOTHIHI, (PakTOpbl maroreHHOCTH. JlaboparopHas
JMAarHOCTHKA MTHEBMOKOKKOBBIX MH(PEKIMHA. MeTo 1l yCKOPEHHOM AMAarHOCTHKH.

['OHOKOKKH: OHMOJOrHMYecKHe CBOWCTBA, (PaKTOPHI NMATOT€HHOCTH. DIHIEMHOJIOTHS, TaTOTEHES,
nabopaTopHas AMArHOCTHKA U NPOQHIAKTHKA 3a00JIeBaHUI, BBI3bIBAEMbIX TOHOKOKKAMH.
MeHUHTIOKOKKH: OMOJIOTHYECKUE CBOMCTBA, (PaKTOPHI MATOIT€HHOCTH. DNUIEMHUOJIOTUs, IaTOr€HE3,
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nmabopaTopHas ~ auarHoctuka  (ocoOeHHOCTHM — 3abopa  marepuana) W OpoduiIakTHKa
MEHUHTOKOKKOBBIX HH(EKITHI.

OcoOenHoctu  aHa’poOHOM uHGpeknuu. Bo3Oyautrenu aHa’poOHON Ta30BOW  TaHTPEHBI:
OMOJIOTUYECKHE  CBOWCTBA,  OTIMYUTENbHBIE  OCOOEHHOCTH,  (aKTOpPBl  HATOT€HHOCTH,
npodUIaKkTUKa U JIEYeHHE ra30BOM raHTPEHbl. Y CKOpEHHAas IUarHOCTHKA.

Bo3Oyaurens  cTonOHsika:  OuoiloTMYecKass  XapaKTepPHCTUKA,  (PAKTOpbl  MATOT€HHOCTH.
ONUIeMHOJIOTHUS, TATOTeHEe3, JUArHOCTHKA, MPO(HUIAKTUKA U JIEYEHUE CTOIOHSKA.
I'pamoTpuniaTenbHble  aHA’POOHBIE MHKPOOPTAaHU3MBI, BO30YIUTETN THOHHO-BOCHAIUTEIBHBIX
3a0oneBaHuii (BelloHeIUIbI, (Qy300aKTepuu, OaKTEpPOU[bl): OHOJIOTHYECKHE CBOWCTBA, (aKTOPHI
naToreHHocTd. OCHOBHBIE TPUHITUITBI JIAOOPATOPHON TUATHOCTHKH.

BosOynurens audrepun: OHONOTMUECKHE CBOMCTBA, OWOTUNBL, (AKTOPhl MATOTEHHOCTH.
TokcureHHele W HETOKCHUTEHHBIE AM(TEpHUIHBIE MAIOYKH. OIUICMHUOJIOTHS, TIaTOTEHE3,
nabopaTtopHas  JOMArHOCTHKa, MpouiIakTUKa W JiedeHHe  OudTepuu.  omnpeaeleHue
AHTUTOKCHYECKOTO UMMYHHTETA.

Bo30Oynurens  Kokiromia:  OMOJIOTMYECKHME ~ CBOWMCTBA,  OTJIMYUTENBbHBIE  OCOOEHHOCTH.
OnuIeMHUOIIOT S, TATOT€He3, TMarHOCTHKA U MPO(PHUIAKTHKA KOKITIOIIA.

BozOynurenu TyOepkyne3a: OMOIIOTMYECKUE CBONCTBA, OCOOCHHOCTH XHMHUYECKOrO COCTaBa,
(aKkTOpHl MATOTCHHOCTH. DMHIEMHUOJIOTHUS W TATOreHe3 TyOepKyse3a. MeToapl J1abopaTopHOMA
OUarHocTUKu  TyOepkyne3a. OcobeHHocTH — amiepruueckux npod. Creuuduyeckas u
Hecrienupuieckas NporiIaKTuKa TyOepKyse3a, XUMAOTPO(PHUIaKTHKA.

Bo30Oynurenn MHUKOOAKTEpHO30B: OHOJOTHYECKHE CBOWCTBA, KilaccU(UKAIMS  YCIOBHO-
MATOTCHHBIX MHKOOAKTepUil. DNHIEMHONOTHSA, KIMHWYECKHE TPOSBICHHS, JUArHOCTHKA,
MpoPUITAKTHKA MHKOOAKTEPHO30B.

Bo30yaurenr nenpbl -  OMOJOTMYECKHME  CBOWCTBA, OCOOEHHOCTH  KYJIbTHBHPOBAHUSI.
ONuUIeMHOJIOTHS, TaTOTeHe3, (HOPMbI MPOSBICHUS, TPODUIAKTUKA, TUATHOCTUKA JICTIPHI.
Jlernonemnnbl: GMOJOTHYECKHE CBOMCTBA M (PAKTOPHI MaToreHHOCTH. OCOOEHHOCTH KIMHUYECKUX
nposiBieHu. MukpoOuonornueckas JUarHoCTHKa JISTHOHEIE3HON HH(EKIUH.

OOmiast ~ xapakTepUCTHKAa  aHTPONO300HO3HBIX  HMH(pekuuid. Bos3Oymutens  Tymspemumu:
OHMoNOrMYecKre CBOMCTBA, (DAKTOPbl MMATOT€HHOCTH. OMUAEMHOJIOTHS, MaToreHe3, (OpMbI
nposiieHus. Jluarnoctuka, npoduiaktuka TyisipeMun. Ko>xHbeie mpoOsbl.

Bo3Oynurenr 4ymbl: OHMOJIOrMYECKHWE CBOICTBA, AaHTUIEHHAas CTPYKTypa, OCOOCHHOCTH
KyJIbTUBUPOBAHMS, (PAKTOPHI MATOTCHHOCTU. DIMUACMHUOJIOTHS, NATOreHe3, (OpMbI TPOSBICHUS
gyMbl. MeTo1bl 1a00pPaTOPHON AUATHOCTUKH U TPODUIAKTUKH.

Wepcunnn - BO3OYIWTENN HWEPCHHUO3a U TICEBAOTYOepKyle3a: OHMOIOTHYEeCKHe CBOWCTBA,
(bakTOpbl MAaTOr€HHOCTH. DMUJIEMUOJIOTHS, TATOTeHEe3, KIMHUYECKUE TPOSBICHHS, TabopaTopHas
IMarHOCTHKA, TPOPUIAKTHKA U JICUCHHE HEPCUHI03a U TICEBIOTYOepKyIie3a.

BozOynurenu Opyuenne3a: OMONOrMYecKHe CBOMCTBAa, BUABI, UX OTJIMYUTENbHBIC MPU3HAKH,
(akTOppl MATOTEHHOCTH. ONHJIEMHOJIOTHSA, [aToreHe3, JadopaTropHasi MarHOCTUKAa W
npodunaktuka opyueniesa. [Ipoda bropue.

Bo30yaurens cuOMpCKoil s13BbI: OMOIOTHUECKUE CBOWCTBA, OCOOCHHOCTH aHTUTEHHON CTPYKTYPHI,
(bakTopbl TATOTeHHOCTH. OMUAEMHOJOTHsS, Martorenes, Qopmbl mnposiBieHus. Jlaboparophas
JMArHOCTHUKA U TPOQUITIAKTHKA CHOUPCKOM SI3BBI.

OO01ue cBOMCTBA M OTIMYMTENbHBIE TPU3HAKK OakTepuil KUIIeyHoW rpynmnbl. O0IMe npu3HaKku
OCTPBIX KUIIEYHBIX 3a00JI€BaHUII.

BozOynurenu OpromHoro tuda u nmaparudoB A u B: Ouonormueckue cBOWCTBA, 0COOCHHOCTH
AHTUTCHHOW CTPYKTYpHI, OTJIMYUTEIbHBbIE TNpu3Haku. l[laroreHe3 Oprommuoro tuda. Pannss
auarHoctuka OpromHoro Tuda. MeTtoasl 1a00opaTOpHON AMATHOCTUKH THdomapaTU(HO3HBIX
3aboneBanuil. /lnarnoctika OpromHOTH(HO3HOTO HOCUTEIHCTBA.

Duiepuxun: Kiaccupukanus, OMOJIOrMUYEeCKUe CBOMCTBA, aHTUT€HHAsI CTPYKTYypa, POJb B JKU3HH
yenoBeka. [laTroreHHble AMapeereHHbIe KHUIIEYHBIC MATIOYKU: KiIacCU(UKAILUs, XapaKTEepPUCTHKA,
(bakTopbl MATOTEHHOCTH, POJb B MATOJIOTMHU YeloBeKa. MHKPOOHOJIOrHYecKas JMAarHOCTHUKA
BBI3BIBAEMBIX UMU 3200JICBaHUH.

BozOynurenu nu3eHTepun: OMOJIOTHYECKHE CBOICTBa, aHTUTEHHAs CTPYKTypa, Kiaccuduxars,
(axTOpBI MATOT€HHOCTH. DIUIEMHUOJIOTHSI, TATOTeHE3, OCOOCHHOCTH 3a00JICBaHHS B 3aBUCUMOCTH
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OT BUJa BO30yaAUTENS, TaOOpaTOpHas TMarHOCTUKA U MPOPUIAKTHKA TU3EHTEPUH.

[TumeBbie wWHTOKCHKanuu. Bo30yaurtenu, wux OHONOTHMYECKAsh XapaKTEPUCTHKA, (aKTOPHI
MAaTOTEHHOCTU. DMUAEMHUOJIOTHSI, TTUIIEBbIE MPOAYKTHI, TATOTEHE3, JIabopaTOpHas TUAarHOCTUKA U
npopMIakTUKa CTAa(QHIOKOKKOBBIX IHIIEBBIX WHTOKCHKAUUK. OcoOEHHOCTH OHMOIOTHYECKOM
POOEI.

Bo30yaurens 6oTynu3ma: OMOJIOTHYECKHE CBOWCTBA, (DaKTOPBI MAaTOTEHHOCTH. DIUIAEMHUOJIOTHS,
MUIIeBbIE TMPOAYKTHI, NaTOreHe3, JjabopaTopHas JAMArHOCTHKA U JIEYeHHE. Y CKOpeHHas
JTUArHOCTHKA OOTY/IH3Ma.

[TumeBsie  TOKCHKOMH(EKIUH, Bb3biBaeMble  Clperfringens, B.cereus. Pa3noobpa3zue
BO30yAMTENEH, UX OMOJOTHMYECKHe CBOMCTBA, (pakTOpbl maroreHHOCTH. [IumieBble MPOIYKTHI U
YCIOBUS UX 3apaXeHUs] MUKpOOaMu. DMUJIEMHOJIOTHS, TATOTeHe3, TUAarHOCTHKA U MPOQHUIaKTUKA
MUIIEBBIX TOKCUKOMH(EKIIHNH.

BozOynurenu canpbMmoHesie3a: OWOJIOTMYECKHME CBOWMCTBA, AHTUTCHHAs CTPYKTypa, (aKToOpbl
natoreHHoctu.  [lpuHumnbel  kjnaccupukanumu — canbMmoHew1, cxema  Kaydmana-VYaiita.
ONuUIeMHUOJIOTHS, TaTOTeHe3, (POPMBI POSBICHUS U TPO(QUIAKTHKA CATbMOHEIIE3a.
Bo3Oyautenn xomnepbl: OMOIOTHYECKash XapaKTEPUCTHKA, AHTUTCHHAs CTPYKTypa, (aKTopbl
natoreHHocTu. OTiMyue KIAcCMYecKoro BHOpHMOHAa OT BUOpHOHA Onb-Top. DnuaeMuonorus,
MaTOreHe3, JIabopaTropHas JWAarHOCTHKAa Xosepbl. OCOOEHHOCTH TPOPUIAKTHKK M JICUCHUS
XOJIePHI.

Bo30Oynurens cuduiamca: OHOJIOTMYECKHE CBOWCTBA. DMUACMHOJIOTHS W IMATOTCHE3, TEPUOJIbI
TeyeHust cudumuca. Bpoxaenusnii cudunuc. MeTtoasl  1a00paTOPHON  TUATHOCTHUKHU.
[IpodwmnakTuka u JeueHHE.

[TaTorennsie jentocnupbl: MOphONOrHsl, KyJIbTUBUPOBAHUE, KIacCUPHUKAIUSA. DMUIEMHUOIOTHS,
naToreHe3, (OpMbl MPOSABICHUS, NPOPUIAKTHKA U JIEUYeHHUe, JiabopaTopHas AMArHOCTHUKA
JIENTOCIIUPO30B.

[TaTorennsie 6oppenuu: OMOJOTHYECKUE CBOMCTBA, OTIIMYUTEIbHBIC MPU3HAKU. DIUIEMUOIIOTHS,
MEPEHOCUYMKH, MAaTOTeHe3, MPUUMHBI peruauBoB. JlabopaTopHas AMArHOCTUKA U MPOQHUIAKTUKA
O0OppeIo30B.

KamnunoOakrepun u XenmuKoOakTepuu: OHOJOTHYECKHE CBOMCTBa, (PAKTOpPhl MATOTEHHOCTH.
XapakTepucTuka 3a00JI€BaHWM, BBI3BAHHBIX PA3IMYHBIMH BUJAAMH KaMOWIOOAKTEpUd U
xenukoOakTepusmu. JlabopaTopHasi AMArHOCTUKA, TPODUIAKTUKA, JICUCHHE.

[laToreHHple PHUKKETCHH, WX OHOJOTMYECKHE CBOMCTBA. ONHIEMHOJIOTHS, IEPEHOCYHUKH,
0COOCHHOCTH MAaTOreHe3a, MEXaHu3M 3apaxkeHus. JlabopaTopHas AuMarHoCTHKa W MPOQHUIAKTUKA
PHUKKETCHO30B.

Xnamuauu: OHOJIOTMYECKHE CBOMCTBA, OCOOCHHOCTH MeTabonu3Ma U (OPMBI CyIIECTBOBAHUSI.
OnuIeMHUOIIOT S, TATOTeHe3, TMAarHOCTHKA M MPO(UITAKTHKA XJIAMHIHO30B.

[TaToreHHbIE MUKOIUIa3Mbl: OMOJIOTWYECKHE CBOWCTBA, (DaKTOPHI MATOTC€HHOCTH. 3aboseBaHMUs,
BBI3BIBAEMBIC TATOTEHHBIMH MHUKOIUIa3MaMH. OIMUAEMHUOJIOTHS, KIMHUYECKHE NPOSBICHUS,
JMArHOCTHKA MUKOIIJIa3MO30B.

[laToreHHple AaKTHHOMHIIETHI, WX OHOJOTHYECKHE CBOWCTBA. ONHAEMHOJOTHS, IaTOTEHES,
JIMArHOCTHKA U MPO(UIAKTHKA, JTeYEHUE aKTHHOMUKO30B.

JpoxokenomoOHple TpUOBI - BO3OYIUTENNM KAaHIUIAMHKO30B, OWOJIOTMYECKHE CBOICTBA,
0COOCHHOCTH KYJIbTUBHPOBAHUS. DMUIEMHUOJIOTHS, TAaTOreHe3, (OPMBbI MPOSIBICHHUS, TUATHOCTHKA,
npoHIaKTUKA U JICUeHNE KaH1I030B.

[THeBMOIIMCTHI M IMHEBMOIIMCTO3BI: CBOWMCTBAa BO30yauTENeld. DMUIAEMHOIOTHS, TPYHIBl PHUCKa,
MaToreHes, JabopaTopHasi TMarHOCTUKA, JICUCHHE U MPO(PHUIaKTHKA.



