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. Ilean v 3aaa4y TUCHUILIAHBI:

Henb: M3yunTe MOnEKyJsspHbIE MEXaHHU3MBbl IMOJACPKAHMS AHTUIEHHOIO TI'OMEOCTas3a
OpPraHM3MOB; B SBOJIIOLMOHHOM aCHEKTe pPacCMOTPETb CTPYKTYPHO-(YHKIMOHAJIbHBIE U
MOJIEKYJISIPHbIE OCHOBBI HMMMYHHOW 3alllUThl OPraHU3MOB OT pa3HOOOpa3HBIX AHTUICHOB
BHYTPEHHEHN U BHELIHEH CPEbl.

3agauu AMCHMILINHBI:

1. [laTh XapaKTEpUCTHKY OCHOBHBIX JITallOB Pa3BUTHSI WMMYHOJOIHMH KaK CaMOCTOSTEIBHOTO
HAYYHOTO HAIlPaBIICHHUS;

2. OxapakTepu30BaTh 0COOCHHOCTH Pa3BUTHS UMMYHOJIOTHH HAa COBPEMEHHOM JTaIle;

3. CdopmupoBars mnpeacraBieHus o0 ¢GaKTOpax, OMNPEACIAIONINX YYKEPOAHOCTh IS
OMOJOrN4YeCKNX 00BEKTOB;

4. PaccMOTpeTh HBOJIOIMOHHBIC ACHIEKTHl (POPMHUPOBAHUS UMMYHHBIX MEXaHH3MOB 3alUTHI OT
qy)KEPOJHBIX aHTUTCHOB;

5. Iloka3zaTh OCOOEHHOCTH CTPYKTYPHO-()YHKIMOHAIBHOM KOMIIAPTMEHTAIN3ALUUd UMMYHHOU
CUCTEMBI;

6. OxapakTepu30BaTh OCHOBHBIC IPUHIIUIIBEI 1 OCOOCHHOCTH MEKKIETOYHBIX B3aMMOICHCTBUHA B
nporiecce OPMHUPOBAHUS UMMYHHOH 3aIllUTHI.

MMMyHOJIOTHSI SIBIISIETCSI CAMOCTOSITENBHBIM Pa3/Ie]ioM COBPEMEHHOW OWOJIOTHH U
MEAMIHMHBI. 3apOJIMBIIUCH OOJiee THICAYM JIET Ha3aJ B paMKaxX YUCTO MEAMIIMHCKUX 3HAHHM, B
HACTOSIIEe BPeMsi UMMYHOJIOTHS MTproOpesa 0co0yl aKTyalbHOCTh M KaK HayKa, MPEeIMETOM
KOTOPOH SBJISIOTCS TaKke W MpolieMbl Ouosyoruueckoro mnpodwis. MMyHONIOTHs H3y4aer
MEXaHHU3Mbl B3aMMOJICHCTBHSI JKUBBIX OPraHU3MOB C YYKEPOJHBIMH OOBEKTaMHU, KOTOPHIE
HEMPEPHIBHO MOMNAJNAI0T B OPraHU3M M3 OKPYXKAIILIEH cpeipl, 00, MO0 TeM HIW HHBIM
MPUYMHAM, BOSHUKAIOT BHYTPU CAMHUX OPTaHU3MOB U TAKXKE SBJISIOTCS JUISI HUX UYKEPOIHBIMHU.
Takum 00pa3oM, HMMMYHOJIOTHS HCCIEAYeT MOJICKYJISIPHbIE MEXaHU3MbI MOJICPIKaHUS
AQHTUTEHHOTO TOMEOCTa3a MHOTOKJIETOYHBIX OPTaHU3MOB, YTO 00ECIIeYHBAET UX T€HETUYECKYIO
CTaOUITBPHOCTh B TpOIlECCe WHIWBUIYATBHOTO pa3BUTHA. B HacTosiee BpeMsT UMMYHUTET
paccMaTpuBaeTCs Kak CI0XKHAsi CTPYKTYpHO-(DYHKITMOHAIbHAST CUCTEMA, KOTOpasi KOHTPOIMPYET
MYTaIMOHHBIE MPOLIECCHI B POTPECCUBHOM 3BOIOLIUN OPTaHU3MOB.

II. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. JucummmHa «MoJeKyisipHass HWMMYHOJIOTHH» OTHOCHTCS K dYacTH, (opMupyeMmon
y4acTHUKaMU 00pa30BaTeNbHBIX OTHOIICHUH.

2.2. Ina m3ydeHHsl JaHHOM y4eOHOW AMCLMIUIMHBI HEOOXOIMMBI 3HAHUS, YMEHHS U HaBBIKH,
dopmupyeMble TNPEeNUIECTBYIOIMMI AMCHUIUIMHAMM Y4eOHBIX HporpaMMm OakanaBpuara,
U3Yy4YE€HHE MaTepuajia JUCLUUIUIMHBI Oa3upyercs Ha 3HaHUAX, MOJMYYEHHBIX B Kypcax
OpPraHMYecKOll W HEOPraHWYeCKOH XUMHM, (QU3UKH, OMOXUMHUHM, METOJOB MOJIEKYISIPHO-
TeHETUYECKUX UCCIIeI0BaHUM, MOJIEKYIIPHON OMODU3UKI

2.3. IlepeueHb NOCIEAYIOUIMX YUEOHBIX TUCIMILUIMH, JJIs1 KOTOPBIX HEOOXOAUMBI 3HAHUS,
YMEHHMSI U HaBbIKU, GOopMUpYyeEMbIe JaHHOU yueOHOU aucuumianHon: [lpenaumniomHas npakTuka,
B TOM YHCJI€ HAYYHO-HUCCIIEJOBATENbCKAsl pad0Ta, BHITIOJIHEHNE MaruCTEPCKOM IUCCepTAIIHH.

INI.TPEBOBAHMUSA K PE3YJIBTATAM OCBOEHUSA TUCHUIIJIMHBI

[Ipouiecc ocBOeHMS NUCHUIUIMHBI HampaBieH Ha (OPMUPOBAHHWE KOMIETEHIMM B
cootBercTBUU ¢ PI'OC BO u OIl BO mno panHomy HampasieHuto noarotoku 06.04.01
«buonorusy, npoduns «bruorexHoiaorus 1 6MONHGOPMALIMOHHBIE CUCTEMBI»:
[1K-1: CnocobGeH TBOpYECKH HCIONB30BaTh W MPUMEHSATH (yHIAAMEHTaJIbHbIE OMOJIOTHYECKHE
NpPEJCTaBICHUsT UM  COBPEMEHHbIE  METOJOJIOTMYECKHWE  MOJAXOJbl  JUIsl  ONpeAeNeHUs
NEPCHEKTUBHBIX HAINPAaBICHUN HAy4yHBIX HCCIENOBaHUKH B 00JacTM OWMOTEXHONOTUH U
OMOoMH(POPMAIIMOHHBIX CUCTEM



[1K-2: CnocoGeH uccienoBarh SBICHHUS M MPOLECCH, BBIOMPATh METOABI M CPEICTBA PELICHUS
IIOCTAaBJIEHHBIX 3a/1a4, CTPOUTh MaTeMaTHYECKUE MOJEIHN, OCBaUBAaTh HOBbIE MH()OPMAIIOHHBIE
U IPOTrpaMMHBIE PECYPCHI, MOIYy4YaTh HAay4HbIC PE3ylbTaThl C HUCIIOJIb30BAHMEM COBPEMEHHBIX
METO/I0B, 000PYAOBaHUs, BBIYUCIUTENBHBIX KOMILJIEKCOB B 00JacTH CBOEH MpogecCHOHAIbHON

JACATCIIBHOCTH

IlepeueHb MUIAHUPYEMBIX Pe3yJbTATOB 00YUYE€HUsI M0 TUCHHUILJINHE, COOTHECEHHBIX €
HHAUKATOPAMHM JOCTHKEHUSI KOMIeTeHIH I

Komnerenunus Nuauxaropsl Pe3yabTaThl 00yyeHus1
KOMIIeTeHIUI
ITK-1: CnocobeH HJIK ik 1.1 3HaTh: 9KOJIOTHUECKIE CTpaTeTuu 1
TBOPYECKU MCIIONB30BaTh | Mcnonb3yer 3HaHus O | QAANTAlMOHHBIC IPUCIIOCOOICHHsI
" NPUMEHATH | pasiooGpasiu MHUKPOOPTaHU3MOB; CTPYKTYpHBIC u
(dyHIaMeHTAIbHbIE (hyHKIIMOHANBHBIE OCOOCHHOCTH MHKPOOHBIX
yH MHKPOOPTaHU3MOB, X | 006 .
IIECTB BOJHBIX M HA3eMHBIX Cpel; pPOJib
OuosIornuecKue
HpeICTaBICHIs " CTPOCHUM,  (PU3HOJIOTUHM, | MUKPOOPTaHU3MOB B CO3JaHHMM OHOChepbl M
p MeTa60HI/I3Me, T€HETHUKE, moAACPXKaHUU €€ OKOJOIM4€CKOro 6aJ'IaHCH.;
COBPEMCHHBIC CHCTCMATHKE skosoruy | SHAUCHHE MHKPOOPTaHU3MOB B
METOTOIOTHICCKHC ’ OUOTCOLICHOTHYECKOM ~ OOMEHE  BEIIECTB;
TIOTXOJIBI At | AT PCHICHUS | yporooGpasie  THMIOB — B3aMMOOTHONICHMi
OIpEAECIICHUS PO UIBHBIX HAy4HO- | MUKPOOPTraHU3MOB MEXIy COOOW M C JAPYTHMH
MEPCIEKTUBHBIX HCCIIEI0BATENBCKUX 1 | opraHu3MaMu; TpUKIaAHbIE acTeKThl KOJIOTUH
HalpaBICHHA Hay4HBIX MPOU3BOACTBEHHBIX 3a7a4 MHKPOOPTaHH3MOB.
I/ICCJ'IGIIOBaHI/If/'I B o0OJjacTtu " | YMeTh: HCII0JIb30BaTh TNOJIYYCHHBIC
GHOTEXHOIOI A " TEOPETUICCKHUE 3HAHWST IS pelIeHHUs
6HOMH(BOPMALIMOHHBIX (dyHIaMEHTaNmbHBIX M  NPUKIAIHBIX  3a7ad
SKOJIOTHH MHUKPOOPTaHU3MOB, a TaKXke Ui
CHCTEM poop ) i
OCBOEHUS MTOCIIETYOTIIX JUCTIUTLTAH
TK-2: Crnocoben Y
MUKPOOHOJIOTHUECKOTO MPoduIIs.
HCCICA0BATE  ABICHUA U Brnagets: TepMuHONOrMEH, HCHOIB3YyEMOH B
TIPOCCCHI, BBIOMpATH AKOJIOTHYECKOW MUKPOOHOIIOTHH.
MCTO/IbI 1 CpeacTea UK k12 3HaTh: OCHOBHBIC METOIbI IKCIICPUMEHTAILHON
pemcHuA  MOCTABJIICHHBIX [IprMeHseT METOAUYECKHE | IMMYHOJIOTHH, HEOOXOUMBIE I HU3yUeHUS
3amady, CTPOUTS | ronxompl ISl pa3spabOTKU | MOCKYIAPHBIX M IHTONOTHUCCKHX MEXaHH3MOB
MaTeMaTHIECKUE MOJIENH, | y ppopefeHust HaydHOro | MMMYHHTETa.
OCBauBaTh HOBBIC SKCTIepPHMEHTA YMeTh: HCIIOJIb30BaTh CIICIaJIbHBIC
I/IH(I)OpMaI_II/IOHHBIe u METOANYCCKHUC IIoAXO0 bl JJIA peHICHUA
POTpPaMMHBIE  PECYPCHI, rpoeccnoHaIbHBIX 3amaqy B cq)epf
MOTydaTh HayTHEIC (yHIaMEHTaNbHBIX Pa3JelioB  MOJEKYISPHON
UMMYHOJIOTHH.
pE3yIbTATHI c
Bnagerts: puUeMaMHd  KJIaCCHYECKHUX |
HCTI0JIb30BaHUEM
COBPEMEHHBIX METO/IOB UCCIIEI0BaHM,
COBPEMCHHBIX  MCTOJIOB, HCTOJB3YEMBIX B MOJICKYJISIPHOW HMMYHOJIOTHH.
o0opymoBaHus,
BBIYMCIIUTEITBLHBIX
KOMIUIEKCOB B 00JacTu
cBoel MpodecCHoHATBHOU
JIEATENbHOCTH
HJIK ik 1.3 3HaTh: OCHOBHBIC NMPUHITUITEI HH()OPMAIMOHHO-
PadOotaet co CIIE[IAAJILHON | TOUCKOBBIX CHUCTEM, IIPHEMBI pa6OTBI C HaAy4YHOM
METOMYECKOI U METOOUYECKOW JuTepatypel B obOjactu
JMTepaTypoil, pedepupyer | MOTCKYIAPHOH HMMYHOTOTHH. }
YMeTh:  OCYIIECTBISATH  IMOWCK  HAyYHOU

Hay4yHbIE TPYIBL,

JUTEpaTyppl 1O TeMe WCCIEJOBaHUS, ee




COCTaBJIACT HAay4YHbIC pe(bepHpOBaHHe.

aHaJIUTHUYECKUeE 06301)51. Braners: HaBRIKAMHM HAIMCAaHUS U O(I)OpMJIeHI/IH
pe(bepaT OB, IOATOTOBKH JOKJIaJOB u
MaT€pHaaIoB K NPE3CHTALUAM 110 OIIPEACTICHHBIM
TEMaM.




IV.COAEP)KAHUE U CTPYKTYPA JTUCIUIIVINHBI

O0beM THCHHUILIHMHBI COCTABJIAET 3 3a4eTHBIX efuHUIbI, 108 yacos.

W3 HUX peanu3yeTcs ¢ HCIOJIb30BaHUEM 3JICKTPOHHOTO OOYUYCHHS W TMCTAHIIMOHHBIX 00pa30BaTENIbHBIX TEXHOJIOTHI He MeHee 20% 4acoB OT
ayTUTOpPHOM paboThI (6 9acoB).

®opMa NIPOMEKYTOUYHOM aTTeCTAIUU: 3a4CT.

4.1 Coagepxanve AUCHMILUIMHBI, CTPYKTYPMPOBAHHOE IO TeMaM, C YKa3aHHWeM BH/IOB Y4YeOHbIX 3aHATHH M OTBEJEHHOI0 Ha HUX
KOJIMYECTBA aKaJJeMUYECKHX YaCOB

Ne Paznesa nucouminHbl/ TEMA = Buner yaeOHO paboThI, ®opMa TeKylIero
n/H O | BKIIOYAs CAMOCTOSTEIIBHYIO paboTy 00y4aroImuxcs, | KOHTPOJIsI
= E MPaKTUYECKYIO MOJATOTOBKY U TPYJAOEMKOCTh ycneBaemMocTu/
2 S (B yacax) dopma §
o g NPOMEKYTOYHOMI
T3, KoHnrtakTHas paboTa npemnoaaBaress ¢ =
) 2 arrecTauuu
= 00yJaromuMucs =
@ i ) (mo cemecTpam)
= s & =
o = ]
ol & = e S M
5 Z ; ; Jlekuusi | Cemunap/ KoncyabTanus 5 8
s = = = IpakTHyeckoe, g 8
9| 9 M o JadopaTopHoe S =
O A = = 3aHsiTue/ O =
1 2 3 4 5 6 7 8 9 10
1
Tema 1. UMMyHHTET — KOHTPOJIUPYIOIIHMA 6 2 5 20 Pedepar
(hakTop MPOrpeCcCUBHON IBOIIOIUH.
2 Tema 2. OBOIOIIMOHHBIE aCTIEKTHI
Pedepar
(hopMUpOBaHUSI UMMYHHTETA. 6 | 12 2 - - 10
3 Tema 3. CTpyKkTypHO-(QYHKIMOHATIBHAS 6| 24 4 20 Pedepar
KOMITAPTMEHTAJIN3AIIS] UMMYHHOM CHCTEMBI Y




MJICKOTTUTAFOIIHAX.
4 Tema 4. [IlpomeccuHr W  mOpeaCTaBICHUE Pedepar
AHTUTEHOB. 6 14 4 - - 10
5 Tema 5. Ctumyn-3aBucumas nuddepeHupoBka Pedepar
B u T mumdonuros. 61 12 ) - - 10
6 Tema 6. ®eHOMEH  HMMYHOJIOTHYECKON
TOJIEPAHTHOCTH. 61 12 o) . . 10 Pedepar
7 Tema 7. Cucrema KOMILJIEMEHTA. 6 6 2 - - 4 Pegepar
4.2 Ilnan BHeayIUTOPHOH CAMOCTOSATEIbHOM PadoThHI 00YYAKOIIUXCS M0 JUCIUIJINHE
CaMocCTOsITeNIbHAS PaboTa 00YYarOIIMXCS YueOHo-
METOANYECKOE
OrneHouyHoe
Cemectp| HasBanue pasjena, TeMbl y Cpoxu  |TpymoemKkocTb obecrieueHne
Buj camocTosTensHOM paboTh CpPE/CTBO .
BBITIOJTHECHUS (uac.) CaMOCTOSITEIIBHOU
paboThI
Tema 1. UMMyHHTET — IMoxroToBKa K TPAKTHYECKOMY 3aHSATHIO C HCIONB30BAHHEM
KOHTPOTHPYIOIIHii KOHCIIEKTA JIEKIIUH 1 peKOMeH)_:[yeMLIX HHTEPHET-PECYPCOB. Pedepar Paszen 5 a-r
6 . |Hammcanme pedepara o Teme: «AKTyaabHOCTh KFMMYHOJIOTHH B| 2 HEIEIIH 1
(baxTop MPOTPECCHBHOR | rovie Guonormucciux sHanmity. Hoxaz
IBOIIONHH. IToaroToBKa J0KJIaia U IPE3EHTALMM 1o TeMe pedepara.
IMoxroToBKka K TPAKTHYECKOMY 3aHATHIO C HCIONB30BAHUEM Pedepar -«-
Tema 2. DBOJIOUMOHHBIE  [KOHCIIEKTA JICKIHH H PEKOMEHAYyEeMOM JINTEepaTypBhl. Joknan
6  |acmeKThl GOpMUPOBAHUS |CaMOCTOSITEIPHOE H3YYEHHE TEOPETHYECKOro Marepuana mo| 1 Hemems 1

HUMMYHUTCTA

BOIIpocaMm: ((SKCI'IepI/IMCHTaJ'ILHLIe noaxoabl, MCIOJb3YCMBIC B
N3YUCHUHN aJIJIOT€HHOM I/IHI‘I/I6I/I]_II/II/I)>.




CamocrosTenpHast padoTa 00yJyaromumxcs

YuebHo-

METOANYECKOE
OneHouyHoe
Cemectp| Haspanue pasnena, Temsbl . Cpokn  |TpymoeMKocTs obecrieueHue
Bug camocTosiTensHOM paboTh CpENCTBO N
BBITIOJTHECHUS (dac.) CaMOCTOATEIIBHOU
paboTHI
[logroroBka K NPaKTHIECKOMY 3aHATHIO C HCIOJB30BAHHEM Komnoksuym -« -
KOHCIIEKTa JIEKIIUU U PEKOMEHIyeMOH JINTepaTypshl. Pedepar
Tema 3. CTpyKTypHO- Hanucanue pedepara o BBIOPaHHOM TEME: Jloknan
dyHKIHOHATbHAS «Inddepenmporka B-muM@pouTOB B KPOBETBOPHOM KOCTHOM
MO3LY», «CyOnonynsuuu B-numponutosy, «Caiit-
6  |KOMIapTMEHTaIu3aLus 2 Henenu 2
. cnemuduueckas  pekomoObunamus  JJHK B B-kierkax»,
UMMYHHOHM CHCTCMbL y «[IepexiroueHne Kiracca aHTUTE», «IHOTHITMIECKUE CETEBEIC
MJICKOIIUTAIOIHX. B3aUMOACUCTBUSM, «CTPYKTYpHO-(QYHKIIMOHAIBLHBIE CBONCTBA
T-mumdonuToB», «Peunpkynsauus JIUM(QOLUTOB B OpraHU3Me».
[loaroroBka JOKJIama M NPE3SHTAINHN 110 TeMe pedeparta.
Tema 4. Ilporeccunr wu(lloAroTOBKa K NPAKTUYECKOMY 3aHATHIO € HCIOJIb30BAHHEM Konnoxsuym - -
TIpe/ICTaBICHHE KOHCIIEKTA JICKIIUU U PEKOMEHIyeMOH JINTepaTypshl.
6 AHTUTCHOB. CaMOoCTOATENbHOE H3YYEHHE TEOPETHUECKOr0 MaTepHaia IIo| 2 Hexeau 1
BoTpoCy: «OCOOEHHOCTH MPOLIECCHHTA CYTIEPAHTHUTCHOBY.
[MogroroBka K MPaKTHYECKOMY 3aHATHIO C HCHOJB30BAHUEM KomnokBuym -« -
KOHCIIEKTA JIEKIIMU U PEKOMEHIYEMOM JINTEPATYPBHI. Jloknaz
Tema 5. Crumyit- CaMoCTOsATEIbHOE H3YYEHHE TEOPETUYECKOTO MaTepuaia IIo
6 3aBUCUMAA Bonpocam: «MpeHTH(UKAIMA TIIA3MAaTUYECKHX KIETOK B 2 Hexenu |
an)q)epeﬁunp()m(a B u T |kynbType», «TunupoBanue B- " T-mamdouuToB»,
JTUM(OLHUTOB. «Busyanuzanus (YHKIMOHAIBHON aKTUBHOCTH
HMMYHOKOMITETEHTHBIX KJICTOK).
IloaroroBka K NPakTUYECKOMY 3aHATHIO C HCIOJIB30BAHHUEM -« -
KOHCIIEKTA JICKIIUU U PEKOMEHTyeMO JINTepaTyphl.
CamocTOsTENIbHOE H3Y4YEHHE TEOPETHUUYECKOT0 Marepuana Io
Tema 6. DeHomMeH Bompocy:  «Bo3MoXHBIE  MeEXaHM3MbI,  OOECIIeUMBAIOIINE Pedepar
6 MMMYHOJIOTHYECKOU HMMYHOJIOTHYECKYIO TOJIEPAHTHOCTEY. 2 Henenmm 1 p
TOIEPAHTHOCTH. Hammcanwe pedepara mo Teme: «OKcHepHMEHTaIbHBIC Hoxnazn

NOAXO0JbI, HMCIOJB3YEMBIC MJIsI U3YUCHUA HMMYHOHOFHHGCKOfI
TOJICPAHTHOCTU. HOJIFOTOBKEI JOKJIaga v MpEe3CHTalrI0 10 TEMEC

pedepara.




CamocrosTenpHast padoTa 00yJyaromumxcs VYuebHo-
METOIIYECKOe
Onenounoe
Cemectp| Haspanue pasnena, Temsbl . Cpokn  |TpymoeMKocTs obecrieueHue
Bun camocTosiTensHOR paboTh CpPEeICTBO .
BBITIOJTHECHUS (dac.) CaMOCTOATEIIBHOU
paboTHI
IToaroToBKa K MPAKTHYECKOMY 3aHATHIO C HCHOJIb30BaHHEM -« -
Tema 7. CucreMa KOHCIIEKTa JIEKIIMU U PEKOMEHIYEMOH JTUTEPATypBL.
CaMocTOSTeNbHOS H3YYCHHE TEOPETHYECKOro MaTrepuana IIo
6 [KOMILICMCHTA. i P P 1 Henens 1 Hoknan

BOIIpocaM: «cronp30Bannre OEKOB CHCTEMBI KOMIUIEMEHTA B
HUMMYHOXHUMUN.

OO0muii 00beM CaMOCTOATEILHOM PabOTHI IO TUCHHILTHHE (4ac) - 84

N3 Hux o00BEM CaMOCTOATEILHOM paGOTLI C HCIIOJB30BAHUEM JJICKTPOHHOI'O O6y‘IeHI/I${ n

JTUCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH (4ac) - 84




4.3 Conepxxanue y4eOHOr0 MaTepuasa
Tema 1. UMMyHHTET — KOHTPOJHMPYIOLIHI (PAKTOP NMPOIrPecCUBHOM IBOJIIOLMH.

Hcropus nmmyHonoruu. [IporpeccuBHble OTKpBITHS, cocTOsBIIMECS Ha pybexe 19-20 Bekos.
Pa3BuTtne mnpeacraBneHuii 0 (aKTOpax, ONPENCNAIONIMX UYY>KEPOJHOCTh B OHMOJOTHYECKHX
cucreMax. AHTHUTEHBI, UX XUMHUYECKas MPUPOAA U CTPYKTYpHBbIE OCOOCHHOCTH. AHTHIEHBI H
AQHTUTEHHBIC JETEPMUHAHTHI. METOA MOJEKYISAPHBIX JIMHEEK B OINPEICICHUH pPa3MEpoB
AQHTUTCHHBIX J€TEPMHHAHT. AHTUTEHBl CEKBEHIMAJIbHbIE M KOH()OPMAIIMOHHO3aBHCHUMBIE.
MMMyHOT€HHOCTh AQHTUTEHOB.  AHTHICHHBIA JApeld, MUGT W aHTUTeHHAs MHUMHUKPHSL.
AyYTOaHTUTEHBl W ayTOaHTHUTEeNa. ATTEHYUpOBaHHbIE aHTHreHbl. [anrensl. [lomyueHue
UMMYHOTCHHBIX TallTeHOB.

Tema 2. IBo/IIOLUOHBbIE ACTIEKTHI (POPMUPOBAHUS UMMYHHUTETA.

DBOJIOIMOHHBIE 3aKOHOMEPHOCTH CTAHOBJIEHHS HMMMYHHBIX MEXAaHM3MOB (KJIETOYHBIX U
TyMOPaJbHBIX) COXpPAaHEHMUsS] AHTUTEHHOTO TOMEOCTa3a Yy MHOTOKJIETOYHBIX JKMBOTHBIX.
CpaBHuTenbHas (PEHOMEHOJOTHS TPAHCIUIAHTAIIMOHHOTO HMMMYHHUTETa OT MNPOCTEHIIHUX 0
BBICHIMX XUBOTHBIX. DEHOMEH a/NIOT€HHOM WHTUOMIUMU (TMOPUIHON PE3UCTEHTHOCTH), €ro
MEXaHM3Mbl M 3HAUY€HHE. OKCIEPUMEHTAIbHbIE TOJXObl, HCIOJb3yEeMblE B HW3YYCHUU
rUOPHUIHON PE3UCTEHTHOCTH.

Tema 3. CTpYKTYPHO-PYHKUHMOHAIbHASI KOMIAPTMEHTAIN3ALUSI UMMYHHOH CHCTEMBI Y
MJIEKOMUTAKOLIHX.

Oprasbl, TKaHU W KIETKH HUMMYHHOH cucTembl. LleHTpasibHbie (KpacHBId KOCTHBIM MO3T) H
nepudepudeckue (cene3eHka, TUMGATHICCKUE Y3IIBI U Jp.) OpPraHbl UMMYHHOH CHCTEMBI.
Perupkynsauus numdounTtoB. JIBHkeHHME U paccelieHue JTUMQPOUAHBIX KIETOK B TKaHSX.
Murpanus U Koomnepamyss UMMYHOKOMIIETEHTHBIX KJIETOK B TPOIECCE Pa3BUTHS U CTUMYJI-
3aBUCUMON AU (D epeHIPOBKH.

Tema 4. Hpoueccmlr U NpeacCTaBJICHUEC AHTUTCHOB.

Bosneyenne HeaMM@OMAHBIX KIETOK (MakpodaroB, 503WHO(UIOB, TYUYHBIX KIETOK,
KEpaTUHOLMTOB, AMUTEINAIbHBIX KIETOK TUMYCa U JIp.) B 3alllUTHbIE MEXaHU3Mbl HMMYHHTETA,
UX VYIBTPACTPyKTypa U (YHKIMOHAIBHBIE CBOMCTBA. AHTUTECH-TIPEACTABISIONINE KIIETKHU.
[TpyHIMIIBI pacTiO3HABaHUS UYKEPOJHBIX MOJIEKYJ MOCPEACTBOM OEJIKOB IJIABHOTO KOMILIEKCa
rucrocoBmectumocTi (MHC) knaccoB I u II. YOUKBUTHH-3aBUCHUMBINA TPOTEOTN3 OETKOB U €ro
3HaueHue. KomupoBanue u MousekymsipHas cTpykrypa 6enxkoB MHC. Ilonumopdusm OenkoB
MHC wu ero Ouomormyeckoe 3HaueHHE. BHYTpUKIETOUHBIE M BHEKJIETOYHBIC AHTUTEHBI.
[TpouieccMHr W TpEACTaBICHWE AHTUIEHOB PA3JIMYHOIO TMPOMCXOXKJIEHUS. ACCOIMaTUBHOE
y3HaBaHue aHTUreHoB (pectpukius no MHC). AnanTuBHBIE HPUCHOCOOJIEHUS BHUPYCOB,
MUKpPOOPTraHU3MOB U JApYrux OHWOOOBEKTOB, 3aTpynHAOIME uX MpoueccuHr. [loHstue o
CyIepaHTUI€HAaX.

Tema 5. Ctumyan-3aBucumas Auddepenuuposka B u T 1tumpounros.

B u T numdomnursl, uX pa3BuTHe, CYONOMYNISALMH U CTPYKTYpHO- (PYHKIMOHAIbHbIE
ocobenHoctu. TumnupoBanue wmapkepHeix (CD) OGenkoB numdouuToB. MonekynspHble
MEXAHU3MBbl TPOWHOIO B3aMMOJEHCTBHUA: aAHTUTEHIIPEACTaBIAOLIas KieTka—[-xennep—B-
aumbouuT. MoJsleKysipHble MEXaHHU3Mbl Yy3HaBaHUs AaHTUTeHOB JuMdonutamu. CTpyKTypa
aAHTUIeHY3HAIOMKX penentopoB. Penenmms antureHoB auMdornmramu. CTUMYyI-3aBUCHMAast
muddepennpoBka snuMporuToB. CurHambHBIE YyCTpoWcTBa B MeMOpaHe JuMQoOIUTA.
Busyanuzanuss MeMOpaHHBIX MPOLIECCOB, COMPOBOXIAIOUINX PELENUIUI0 aHTUT€HOB. Y4YacTHe
CHCTEMBI LIUKIMYECKUX HYKJI€OTHI0B U MOHHOI'O TPAHCIIOPTa B IPE0OpPa30BAHUN BHEKIIETOUHBIX
CHUTHAJIOB BHYTPH KIETKH. JlOMONHUTENbHBIE pOCTOBBIE W U (HEpEeHIMPOBOYHBIE (DAKTOPHI



(MHTepIICUKWHBI), YYaCTBYIOIIME B aKTUBAMH JTUMQPOHIHBIX KIETOK W WX 3HAuCHUE.
KnoHanbHO-ceneKiMOHHass Teopusi 00pa3oBaHUS aHTHTEN M €€ JKCIePUMEHTAIbHBIC
nokazatenberBa (O.M. bepuer, 1960 r.). M30TUIIBI UMMYHOTJIOOYJIMHOB M WX OMOJIOTUYECKOE
3Ha4YeHue. [ eHeTHYecKre MEeXaHU3Mbl, OOYCIIOBIMBAIOIINE pasHOOOpasue anTuteld. [loHsaTHe O
TUIIEPMYTAIMOHHOM  mporecce B B-nmumdonurax. AyToaHTUTENa ©  ayTOUMMYHHBIC
3a00JIeBaHU.

Tema 6. ®eHOMeH HMMYHOJIOTHYECKOH TOJIEPAHTHOCTH.

OKCrepUMEHTaIbHbIE METOJbl (OPMHUpPOBAHUS Yy IKUBOTHBIX COCTOSHUSI MPUOOpPETECHHON
MMMYHOJIOTHYECKOM TosiepaHTHOCTH. MHuIManus coctostHust ToiaepantHoctu Bupycom CIIN/a.
BpoxneHHass UMMyHOJIOTHUYECKasi TOJIEPAHTHOCTD U €€ 3HAUYCHHUE.

Tema 7. CucremMa KOMILJIEMEHTA.

(DYHKI_II/IOHaJ'IBHOC Ha3HadyeHHe OEIKOB CHCTEMBI KoMILIeMeHTa. Kitaccnueckuii u

aJII)TepHaTI/IBHI)If/'I IIYTU aKTUBAllUU KOMIIJICMCHTA U €ro peryisiuuvs. CDOpMI/IPOBaHI/IC

JIMTUYCCKOI'O KOMILJIICKCA.

4.3.1. IlepeyeHb CeMHUHAPCKHUX, MPAKTHYECKUX 3aHATHI U JJA00PATOPHBIX PadoT

Ne Ne HanmeHoBaHue TpynoeMKoOCTb OueHouHbie dopmupyembie
n/H | pasaeia CeMHUHAPOB, (uac.) cpeacTaa KOMIIeTEHIN U
U TeMbl NPaKTHYECKUX U Bcero N3 Hux (MHIMKATOPBI)*
J1a00paTopHBIX padoT | yacos npaKkTHyec
Kast
MOAr0TOBK
a
2 3 4 5 6 7

1 |Temal NmvmynuTeT — 2 1 Pedepar IIK-1 47K k1.4
KOHTPOJIUP YFOIIHIA Hoxma TTK-2 MK 1k 2.4
(hakTop MporpeccuBHOM
ABOJTIOINH.

2 | Tema2 OBOJIIOIMOHHEIE 2 1 Pedepar IIK-1 470K k1.4
ACIEKTHI Hoxnaz UK 12 MAK ik 13
dopmupoBaHus HK-2 WK k2.1
VMMYHHUTETA. MK k22 MK i 2.3

3 | Tema3 CtpyKTypHO- 4 1 Pedepar IIK-1 470K k1.4
byHKIIMOHATbHAS Hoxma K k1.2 MAK 1k 1.3
KOMIIapTMEHTAIN3aLHs ITK-2 UK k2.1
VMMYHHOH CHUCTEMBI Y WK 2.2 IAK e 2.3
MJICKOTTUTAIOIITUX.

4 | Tema 4 [Ipoueccunr Hu 4 1 Pedepar TIK-1 HJK k1.1
IpEACTaBICHUE Hoknan HIK nrc 12 AAK k13
AQHTUTCHOB. TIK-2 HJIK k2.1

K 22 MK ik 23

5 | Tema5 Ctumyn-3aBucuMast 2 1 Pedepar TIK-1 HJK k1.1
muddepernupoka B u Hoxma UK k1.2 MK 113
T mum¢onuTos. ITK-2 UK k2.1

K 22 MK ik 23

6 | Tema6 denomen 2 1 Pedepar TIK-1 MK 1k 1.
MMMYHOJIOTHYECKON Hoxan MK 1.2 MK 1k 1.5
TOJEPaHTHOCTH. HK-2 K 2.1

UK 22 MK i 23

9 | Tema?7 CucrteMa KOMIUIEMEHTA. 2 1 Pedepar TIK-1 MK 1k 1.0




Hoxnan

HIIK nx 12 MK k1.3
HJIK nx 22 MK ik 2.3

CTYJIeHTAMH B paMKax caMocTosiTeJibHOI padoTsl (CPC)

4.3.2. IlepeueHb TeM (BONPOCOB), BHIHOCHMBIX Ha CaMOCTOSITeIbHOE WH3y4eHHe

Tema 3ananue Dopmupyemas 5010
n/n KOMIICTEHIUA
1. Tema 1 «Ummynuter — | 1. Iloaroroska moxnanos [K-1, TIK-2 HIK k1.2
KOHTPOJUPYIOLIUNA 0 TeMC
dbakTop mporpeccuBHoit | - [oaroroska
SBOJTIOIAIA. KOHTPOJILHOMY OIIPOCY
2. Tema 2 1. IToaroroBka TOKIJIamoOB IIK-1, TIK-2 HIIK 5k 1.1
«IBOJIIOIIHOHHEIE 110 TeMe HIK k13
ACIeKThI 2. [Toaroroska
bopMupoBanHs KOHTPOJILHOMY OLPOCY
MMMYHUTETA.»
Tema 3 «CtpyKkTypHO- 1. IloaroroBka JOKIa10B IK-1, TIK-2 HIK k1.2
3. q)YHKIII/IOHaJII)Haﬂ 0 TEME HJIK ki3
KOMIapTMeHTanu3amus | 2- [10AroToBKa K
HMMYHHO cricTempr y | KOHTPOTIBHOMY ompocy
MJIEKOMTUTAIOIIHX.»
Tema 4 «IIpoueccunr u | 1. Iloaroroska moxnanos IK-1, TIK-2 UK 1k 1.2
IpEICTaBICHUE 10 TeMe MK k13
AHTUTEHOB.» 2. [Tosroroska
KOHTPOJILHOMY OIPOCY
Tema 5 «Ctumyi- 1. IoxroroBka J10KJ1aJ10B [IK-1, TIK-2 HJIK k1.1
3aBHCHMast 10 TeMe HJIK ik 1.2
muddeperimponka B u 2. IloxroroBka HJIK rx1.3
T UMGBOLHTOB. » KOHTPOJILHOMY OIPOCY
Tema 6 «®eHOMEH 1. IloaroroBka JI0K/Ia10B IIK-1, TIK-2 WK k1.2
UMMYHOJIOTHYECKOH 10 TeMe HJIK k13
TOJEPAHTHOCTH 2. IToaroroska K
KOHTPOJILHOMY OIPOCY
Tema 7 «Cuctema 1. ITonrotoBka JOKJIAI0B IK-1, TIK-2 UK 1k 1.2
KOMILTIEMEHTA. » 10 TeMe HJIK nx1s
2. IloaroroBka k
KOHTPOJILHOMY OLPOCY
4.4. Meroanyeckne YKa3aHUsi 10 OPraHM3alMU CaMOCTOAATEJbHOH PadoThI
CTY1E€HTOB

CaMocrosiTenbHasi paboTa CTYACHTOB SIBISIETCS COCTAaBHOM 4acThio y4eOHOTO mpolecca u
UMEeT TIIeNIbI0 3aKperyieHne | yriayOJieHWe TIOJYYeHHBIX 3HAHWW ¥ HaBBIKOB, TOUCK U
NpUOOpEeTEeHNEe HOBBIX 3HAHMM, a TaKXKe BBINOJHEHWE Y4YeOHBIX 3aJaHUl, TOJTOTOBKY K
NPEACTOAIIUM 3aHATHUAM, 3a4€TaM U DK3aMCHAM.

Jlis  opraHu3alMd  CaMOCTOSITENILHOM  pa0oThl 1O  aucHuIuiiHe  «MonekynspHas
MMMYHOJIOTHS» UCTIONB3YIOTCS ClIeayromue GopMbl CAMOCTOSITEIbHONU y4eOHOH paboThI:

- PaboTa Haj KOHCTIEKTOM JICKITHH.

- [TonGop, n3yueHne, aHaIM3 pEKOMEHJOBAHHOW JINTEPATYPHI.

- CaMOCTOSTENBLHOE N3YUCHUC OTHACJIIbHBIX TCM, Haparpa(pOB, HE N3JI0KCHHBIX B JICKIINH.



- IloaroroBka K NPaKTUYECKOMY 3aHITHIO COCTOUT B TEOPETUYECKOW MOATOTOBKE M
BBIMIOJTHEHUH MPAKTUUYECKUX 3aJJaHU (pelleHue 3a7a4, OTBEThl Ha BOMPOCHI U T.1I.).

- Hanimcanue pedepaToB, HOArOTOBKA JOKJIAIOB.

- [ToaroroBka k TECTUPOBAHUIO.

- [ToaroroBka k 3ayery.

Iucomennvie pabomwi. JIns u3ydeHUs T€M, HE H3JIOKEHHBIX B JIEKIIMU, PEKOMEHIYETCS
MCII0JIb30BaTh OCHOBHYIO U JOTIOJHUTEIBHYIO JINTEPATYPY, a TAKKE UCTOUHHUKHU, HAHJICHHBIEC PU
MOMOIIM MH(OPMALMOHHO-CIPABOYHBIX M TOMCKOBBIX cHCTEeM. J[Is 3akpersieHus Marepuana
PEKOMEHIyeTCsl JIeJlaTh KpaTKue KOHCHEKTHI o TeMe. B pamkax nucuurmiunbel «MonekyspHas
UMMYHOJIOTHSI» TaKXe MPEAYCMOTPEHO BBIMOJIHEHHE MUChbMEHHBIX padoOT, B KOTOPHIX CTYJIEHTHI
JOJIKHBI COCTaBUTH CXeMY TPO(MUUIECKUX OTHOIICHUH B PA3IMYHBIX MUKPOOHBIX COOOIIECTBAX U
CXEMBbI KPYTOBOPOTOB psijia OMOTE€HHBIX 3JeMeHTOB (cMm. 1. 4.3.2.). KadecTBO BBITTOJTHEHHOM
paboTHI OIICHUBAETCS B XOJIe 00CYKCHUS JAHHBIX BOIPOCOB MPHU MPOBEICHUH KOJIJIOKBUYMA 10
COOTBETCTBYIOIICH Teme (cM. 11. 4.3.1).

Pegepam — dopma THCBMEHHOH padOTHI, KOTOPYIO PEKOMEHIYETCS MPHUMEHSTH IPH
OCBOEHUHU BapUATUBHBIX (MPOGUIBHBIX) IUCHUIUIMH MpodeccuoHanbHoro nukia. [Ipeacrasuser
co00i1 KpaTKoe U3JI0KEHHUE COCPKAHMSI HAYUHBIX TPYIOB, JIUTEPATYpPHI [10 ONPEACIEHHON TEME.
O6bem pedepara Moxer nocturath 15-20 cTp.; Bpems, OTBOJMMOE Ha €ro MOATOTOBKY — OT 2
Henenb 1o Mecaua. IloaroroBka pedepara noapasymMeBaeT CaMOCTOSITENIbHOE H3yueHUe
CTYJCHTOM HECKOJbKHUX JHMTEPATYpPHBIX HCTOYHUKOB (y4yeOHMKOB, MOHOTpaduil, Hay4HBIX
cTaTed ®W T.JI.) TIO ONPEACIEHHOW TeMe, HE paccMaTpUBAaeMOH TOAPOOHO Ha JICKIIHH,
CUCTEMAaTH3aIMI0 MaTepuaia U KpaTkoe ero usnoxenue. Llenp Hanucanus pedepara — npuBUTHE
CTYJICHTY HaBBIKOB KPAaTKOTO U JJAKOHHYHOTO TPEJCTABICHUS COOpAHHBIX MaTepUAIOB H (PaKTOB
B COOTBETCTBUU C TPEOOBAHUSAMU, IPEIBIBISIEMBIMU K HAYYHBIM OTYETaM, 0030paM U CTAThSIM.

CrpykTypa pedepaTa BKIIOYACT:

- TuTynbHBIN JHCT.

- Conepxanue.

- Benenue, rae kpatko hopmynupyercs nmpodiema, IeNb U 3a1aun pedepara.

- OcHOBHas 4acTh pabOThl COCTOMT M3 HECKOJIbKMX Pa3fesioB, B KOTOPBIX M3J1araeTcst CyTh
TeMbI pedepara.

- 3aKJIr04YeHuE.

- CIIUCOK MCIOJIb30BAHHOM JINTEPATYPHI.

[Ipu odopmiennn pedepara cienyeT TMNPUIAEPKUBATHCS TEXHUUYECKUX TpeOOBaHUH,
MpeIbsIBISEMBIX K pedepaTam U KypcOBBIM paboTaM, HMEIOIIUXCS Ha Kadeape.

Kputepuu oniennBanus pedepara:

- OneHKa «OTJIMYHOY» BBICTABISIETCS B TOM Cllydae, eclid B pedepare MOJHOCThIO pacKphITa
Te€Ma, MPOAHATU3UPOBAHO COBPEMEHHOE COCTOSIHHME BOIIPOCA, MaTepuall H3JI0KEH JIOTMYHO,
MOCJIEIOBATEIbHO, MpHUBEAECHO He MeHee 10 auTepaTypHBIX HMCTOYHMKOB (Cpeau KOTOPBIX
npeobiagaeT JuTepaTypa 3a mociaeaHue S5 7eT), pedepaT opopMIeH B COOTBETCTBUU C
TEXHUYECKUMHU TPEOOBAHHSIMHU, MIPEABSIBIIEMBIMH K TAKOTO pojJa padoTam.

- O1eHKa «XOpOILI0Y - TEMa PacKphITa, MPUBEIECHO AOCTATOYHOE KOJUYECTBO MaTepuasia, HO
Opy 5TOM MaTepuall B HEJOCTATOYHOW CTEMEHU NpPOaHATM3UPOBAH aBTOPOM, odopMileHHE
pedepara COOTBETCTBYET TEXHUYECKUM TPEOOBAHUSIM.

- OLIeHKa «Y/JO0BJIETBOPUTENBHOY» - TEMA PACKPHITA TOBEPXHOCTHO, MaTepUal MPUBEIEH KaK
nmpocTtasi KoHcTatanus (akToB, HE MPOAHAIM3UPOBAH, B O(QOPMIICHHH WUMEIOTCS TEXHUYECKUE
HEJIOCTATKH, CHUCOK JIMTEPATYPbl COAECPKUT MEHEE 5 UCTOUYHUKOB.

- OneHka «HEYJTOBJICTBOPUTEIBHO» - T€Ma HE PACKPBITA, CKYIHBI 00bEeM MpPHUBEACHHBIX
MaTepHaoB.

Yemuwiii 0oknao — 3to coobuienne B TeueHne 10-15 MuH, B KOTOPOM CTY/IEHT B JTAKOHUYHOU
dbopMe TOIKEH M3II0KUTh MaTepHall IO COOTBETCTBYIOIIEH TeMe, PUACPKUBASICH CIEAYIONIETO
IJIaHa: BBEJCHUE, OCHOBHAs 4YacTb, 3aKiroueHue. JloKiaa compoBOXKIaeTcsl Mpe3eHTallueH,
OTpa)karollel OCHOBHBIE IMOJOKEHUS IO COOTBETCTBYIOLIEH TEME, BKIIOYAOLIEH HAarJIsJIHbIC



MaTepuanbl (cxembl, Tabmuibl, (GoTo u T.1.). Ilo OKOHYaHWH MAOKIaAa CTYACHTY 3aJaloT
BOIIPOCHI, KakK IIperojiaBaTeib, TaK M CTYACHTH, Ha KOTOpPbHIE MOKJIAJYUK JOJDKCH MaTh
HUCYCPIBIBAIOIIUC OTBCTHI.

Kpurepun oneHrBaHUS YCTHOTO JOKIIAAA:

- OneHka «OTIMYHO». B [OKIajge MOJHOCTBIO PpAcKpbITa TeMa, MPOAHATH3HUPOBAHO
COBPEMEHHOE COCTOSIHHE BOIIPOCA; CTYAEHT CBOOOJHO BIIAJICET MAaTEPUAIOM, H3JIaraeT ero
JIOTUYHO, IIOCJIEZOBATENbHO, JIAKOHUYHO, COOJIONas OCHOBHBIC IIPaBUJIa KyJIbTYphl PEUH.
Jlokimaz compoBOXKAAETCS MPE3CHTAlMeH, KOTopas OTPakaeT OCHOBHBIC IOJIOKEHUS JOKIIAA,
NPE3CHTAIHsI COCTaBJIeHA IPAMOTHO C COOJIOJICHHEM O0IUX TpeOOBaHMMA, MpaBWII MIPUPTOBOTO
oopmiienns, momaun rpaduUecKOro Marepualia, MMEIOTCS CChUIKM Ha IMpHBeAeHHBIE (oTo,
PHUCYHKH, CXEMbI U T.J., IPUBOAMUTCS CIHCOK MCIOIB30BAHHOW JHUTEpaTyphl. [Ipn oOcyxaeHnu
JIOKJaga CTYASHT JaeT MWCYEPIBIBAIONINE, apryMEHTHPOBAaHHbBIC, KOPPEKTHBIE OTBETHl Ha
BOTIPOCHI.

- Onenka «xopomioy». Tema packpsiTa, IPUBEJCHO JOCTATOYHOE KOJIMYECTBO MaTepHaia, HO
IIPY 3TOM MaTepHall B HEAOCTATOUYHOW CTETIEHHU MPOAaHAIM3UPOBaH aBTOpoM. IIpeseHTanus He B
IIOJTHOM CTENEHU COOTBETCTBYET OOIMM TpeOoBaHUsAM. OTBETHI CTYJEHTAa HE Ha BCE BOIPOCHI
ABJIAIOTCA UCHCPIIBIBAIOIIMMHA U apryMCHTHPOBAHHBIMH.

- OueHka «yJOBJIETBOPUTENbHO». Tema pacKkpbiTa HE IOJIHO, MaTepuan NPUBEAEH Kak
mpocrass KOHCTaTaluA q)aKTOB, HC IMpOoaHAJIMU3UPOBAaH, CTYACHT IIOKA3bIBACT IMOBCPXHOCTHBIC
3HAHHUA. [Ipe3eHTanuss YacTHYHO COOTBETCTBYET YCTAHOBJICHHBIM TpeOoBaHMsM. [Ipu
00CYX/IeHUHW JOKJaJa CTyISHT He BCEerAa JaeT IMpaBHIbHBIC, MCUEPIIBIBAIOIINE OTBETHI Ha
3a/1aBaeMbIe BOIIPOCHI.

- OneHka «HEYIOBIECTBOPUTENBHO». Tema mOKIaza HE pacKpeiTa, CKYAHBIH 00BeM
NPUBEICHHBIX MaTepUaliOB; MPe3eHTalus OTCyTcTBYeT. [Ipn oOCyKaeHun MoKiIana CTyJIeHT He
Aa€T OTBCTHI MJIM OHU HE COOTBCTCTBYIOT 3a/IaHHBIM BOIIPOCAM.

4.5. [lpumepHasi TeMATHKA KYPCOBbIX PadoT (MPOEKTOB): HE MPEAYCMOTPEHBI YICOHBIM
IIJITAHOM.

V. YYUEBHO-METOJUYECKOE 1 TH®OPMALIMOHHOE OBECIIEYEHUE
JUCHUTINHBI

a) mepevyeHb JUTEPaTypbl
1. Benscora, H. A. Mukpobuonorus [Dnekrponnsiii pecypc] / H. A. benscosa. -
Munck: Beictmmas mkona, 2012, - 443 c¢. - Pexxum moctyma: DbC "Aidbykc". - Heorpanuu.
noctyt. - ISBN 978-985-06-2131-3 +
2. T'ocmanos, P. I'. UmmyHonorus [OnextponHslii pecypc| / P. I'. 'ocmanos, H. M.
KonbrueB [u np.]. - 3-e u3z., crep. - DNeKTpoH. TekcToBble naH. - Cankr-IlerepOypr : Jlanb,
2022. - 188 c. - OBC "Jlanp". - Heorpanuu. noctym. - ISBN 978-5-8114-2593-8+

l. Manbues, B. H. OcHOBBI MUKpOOMOJIOTMH ¥ HWMMYHOJIOTHH : y4eOHOE MOcoOHue st
CpEIHETo po¢eCCHOHAIBHOTO obOpazoBanust / B. H. Manbres, E. I1. TTamkog,
JI. . XaycroBa. — 2-¢ wu3g., ucnop. u jgomn. — Mocksa : M3narensctBo IOpaiit, 2023. —
319 c.— (IIpodeccuonansuoe ob6pazoBanue). — ISBN 978-5-534-11566-6. — Texkcr
AIEKTPOHHBIN /l ObpazoBatenbHas wiatdopma Opaiit [caiiT]. —
URL: https://urait.ru/bcode/518091 (mata oOpamenus: 04.04.2023

4. [epsbun, Jmutpuii ['eHHajMeBHY. OyHKIMOHANBHAS MOP(HOJIOTUS  KIETKU

[DnexTponHbIit pecypc]: yueb. mocodue / JI. I'. depsoun. - OBK. - M.: Yuusepcurer, 2005. -
318 c. - Pexxum noctyna: U3 "bubnuorex". - Heorpanuu. gocrym. - ISBN 5-98227-110-1

5. OcHOBBI HUTOJIOTUH [DNEKTPOHHBIN pecypc]: Manblid nmpakTukyM. - OBK. - Upkyrtck:
UI'Y, 2012. - Pexxum noctyna: 943 "bubnuorex". - Heorpanuu. gocrym. +

6. Poiit, AiiBeH. OcHOBBI HMMYHOJIOTHHU: Hay4d. u3a. / A. Pour; mep. ¢ anrm: T. B.
Bemuxonsopckoii, T. H. Bnacuk, A. A. Heiidaxa; non pen.: P. I'. Bacunosa, A. ®@. Kupkuna. -



http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=ELEC&P21DBN=ELEC&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%91%D0%B5%D0%BB%D1%8F%D1%81%D0%BE%D0%B2%D0%B0%2C%20%D0%9D%2E%20%D0%90%2E
https://urait.ru/bcode/518091
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=ELEC&P21DBN=ELEC&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%94%D0%B5%D1%80%D1%8F%D0%B1%D0%B8%D0%BD%2C%20%D0%94%D0%BC%D0%B8%D1%82%D1%80%D0%B8%D0%B9%20%D0%93%D0%B5%D0%BD%D0%BD%D0%B0%D0%B4%D0%B8%D0%B5%D0%B2%D0%B8%D1%87
http://ellibnb.library.isu.ru/cgi-bin/irbis64r_15/cgiirbis_64.htm?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A0%D0%BE%D0%B9%D1%82%2C%20%D0%90%D0%B9%D0%B2%D0%B5%D0%BD

M: Mup, 1991. - 327 c.: mi.; 26 cMm. - bubnuorp. B koHie rias. - [Ipeam. ykas.: ¢. 309-321. -
ITep. m3a: Essential Immunology / Ivan M. Roitt. - 6th ed. - London. - ISBN 5-03-001495-0 +

0) nepuoauvYecKUue U3TaAHUS

AKypnan  "Hmmynonocusn".  I'ocyOoapcmeennviti  nmayunviti  yewmp  "Hncmumym
ummynonoeuu" ®@MBA. Poccuiickas axademus uayk. The European Journal of Immunology
(https://onlinelibrary.wiley.com/journal/15214141). IMMUNOLOGY

(https://onlinelibrary.wiley.com/journal/13652567)
B) 0a3b1 JaHHBIX, HHPOPMALIMOHHO-CIIPABOYHbIE H MIOUCKOBbIE CHCTEMbI

1. Hayuynas Dnextponnas bubnuoreka http://www.e-library.ru

2. Undopmanunonnas cucrema «EquHoe oKHO JOCTyna K 00pa3oBaTeIbHBIM pecypcamy»
(http://window.edu.ru)

3. OBC «IOPAMT». Anpec moctyma: https://www.biblio-online.ru/

4. Db WM3patenbckoro meHTpa «Akaaemusi». Anpec aocryna: http://www.academia-
moscow.ru

5. http://neuroscience.ru/ . [TomynsipHblil poccuiicKuii UHTEPHET-PECYPC, TOCBSIIEHHBIH
aKTyaJbHBIM BOIIPOCAM COBPEMEHHOM HEHPOOUOIIOTHH, KOTOPHIE BOSHUKAIOT, B TOM
YHCJIC U Ha CTHIKE C BOIIPOCAMHU CYIICCTBOBAHHS UMMYHOJOTHUECKUX MTPHHITUTIOB
(YHKIMOHUPOBAHUS 3JIEMEHTOB HEPBHOM CHCTEMB,

6. http://www.fptl.ru/biblioteka/biotehnologiya.html

7. http://www.medbook.net.ru/010512.shtml

8. Coro3 00pa3oBaTeibHbIX CAiTOB - ECTECTBEeHHBIC HAYKU

9. http://tusearch.blogspot.com - Ilouck 3JIeKTPOHHBIX KHHT, NMyOJHMKAIMi, 3aKOHOB,
['OCToB Ha caiiTax Hay4HbIX IEKTPOHHBIX OMOIHOTEK.

9. Google Scholar —ITouckoBas cucTema 1o Hay9HOU JIHTEpaType.

10. Science Research Portal - Hayunas mnowuckoBasi cucTeMa, OCYIICCTBISIOIIAs
MIOJTHOTEKCTOBBIM TIOMCK B KYpHaJaX MHOTHUX KPYITHBIX HAyYHBIX H3ATENbCTB, TAKUX KaK
Elsevier, Highwire, IEEE, Nature, Taylor & Francis u np. HMmer craTbu U JOKYMEHTHI B
OTKpBITHIX Hay4HbIX 0a3ax naHHbIX: Directory of Open Access Journals, Library of Congress
Online Catalog, Science.gov u Scientific News.

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JJUCLHHUIIJINHBI
6.1. YueOHo-1a00paTopHOe 000pyA0BaHNE:

Aynutopus  JUIs  TPOBENEHUS  3aHATHNA  JIGKIIMOHHOTO  THma:  000pyJoBaHa
CIeNUaTM3UpPOBaHHON (yueOHOM) MeOenpl0o Ha 25 TMOCaJOYHBIX MECT; TEXHHUYECKUMU
cpenctBamu o0yueHus: mpoektop Epson EB-X03, mocka mapkepHas; yueOHO-HArIsaHBIMU
MOCOOMSAMH, O0ECIICUNBAIOIIUMH TEMATHYCCKHE HMIUTFOCTPAIIMU TI0 JUCIUIUIHHE: TPE3CHTAIIUU
M0 TeéMaM IIPOTrPaMMBL.

Aynutopuss U1 TPOBEACHHUS  3aHATHH  MPAKTHYECKOTO  THMA:  00O0pyJIOBaHA
crienuanu3upoBaHHon (yueOHoU) Mmebenpto Ha 10 MOCaZoYHBIX MeECT; JOCKOH MeEIOBOM;
TEXHUYECKUMHU cpeAcTBaMU o0yuyeHus:: mpoekrop BenQ MSS521P  yuyeOGHO-HarmsgHpIMU
MOCOOHSIMU: TIPE3EHTAIUH 110 TEMaM IIPOTPAMMBEI.

KommerotepHsiii  kimace (yueOHas ayauTOpHWs) JUIsi TPYIIOBBIX W WHIWBHIYATBHBIX
KOHCYJIbTAIlMM, TEKYIIEro KOHTPOJS H TPOMEKYTOUHOM aTTecTallid, OpraHU3aluu
CaMOCTOSITEIbHON paboThI: ayAuTOpHs 000pyAOBaHa CIeIUaTu3upOBaHHON (yueOHOiT) MeOenbio
Ha 20 TOCaJOYHBIX MECT, JOCKOH MEeNoBOi; 000pylOBaHA TEXHMUYECKUMHU CPEICTBAMU
o0ydeHust: cuctemMHsbIin 6;10k PentiumG850, morutop BenQ G252HDA-1 mit.; cuctemMHbIi 610K
Athlon 2 X2 250, monutop BenQ G252HDA - 8 mt.; cuctemusiii 6mok PentiumD 3.0GHz,
MoHuTOp Samsung 740N — 3 mT.; MmoroOm0K IRU T2105P — 2 mT.; cuctemusiii 610k Pentium
G3250, monutop BenQG955 — 1 mt.; cucremusiii 6mok Pentium G3250, monutop BenQ
GL2250 — 1 mrT.; cucremubiii 610k Pentium G3250, monutop Samsung T200 HD — 1 mr.;
cucteMHbIi 610k Pentium G3250, monutop Samsung T190N — 1 mT.; cuctemHslii 6110k Pentium


http://neuroscience.ru/

G3250, monutop Samsung 740N — 1 mt.; mpoektop BenQ MX503; skxpan ScreenVtdiaEcot. C
HEOTPaHUYEHHBIM JOCTYNOM K ceTu VIHTepHeT M olecreueHueM J[0CTyla B 3JIEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BATENIBHYIO CPEly OpraHU3alllu.

[Tomemenue st XpaHeHUss U NPOPUIAKTHYECKOrO  OOCIy)XHBaHHS  y4eOHOIO
000pyI0BaHUs: ayaUTOpUsl O0OpYyAOBaHA CIECHHAIU3UPOBAHHOM MeOenpi0 Ha 3 MOCaJ0YHBIX
Mecta; HoyTOyK Lenovo I1580, mpoexktop BenQ MSS521P.

6.2. [IporpammHoe obecnevyenne:

DreamSpark Premium Electronic Software Delivery (3 years) Renewal (Windows 10
Education 32/64-bit (Russian) - Microsoft Imagine, Windows 7 Professional with Service
Pack 1 32/64-bit (English) - Microsoft Imagine, Windows Server 2008 Enterprise and
Standard without Hyper-V with SP2 32/64-bit (English) - Microsoft Imagine, Access 2016
32/64-bit (Russian) - Microsoft Imagine, Access 2010 32/64-bit (Russian) - Microsoft
Imagine). JToroBop Ne03-016-14 ot 30.10.2014r.

Kaspersky Endpoint Security mns Ouszneca - Cranmaptasiii Russian Edition. 250-499.
®opyc Kontpakt Ne04-114-16 ot 14n0s6psa 2016r KES. Cuer NePCI[3-000147 u AKT ot
23H0510ps 20161 JIu. Ne1B08161103014721370444.

Microsoft Office Enterprise 2007 Russian Academic OPEN No Level. Homep JIunensun
Microsoft 43364238.

Microsoft Windows XP Professional Russian Upgrade Academic OPEN No Level.
Howmep JIuuensun Microsoft 41059241.

Office 365 npodeccuonanbublii 0C it yyamuxcsi. Homep 3akaza: 36dde53d-7cdb-
4cad-a87f-29b2al19c463e.

6.3. Texunueckue u JJICKTPOHHBIC CPEACTBA:
Hpe3eHTaI_II/II/I 10 BCEM TEMaM Kypca.

VII. OBPA30OBATEJIBHBIE TEXHOJIOT'MHA

Jlyig ocBOEHMSI AUCUUILIMHBL «MOJEKyIsspHass UMMYHOJIOTHS» TPUMEHSIOTCS CIIEAYIOIIHe
o0pa3oBaTebHbIE TEXHOJIOTHHU:

- Unghopmayuonnas nexyus. JIeKIUs — 3TO CKATOE U3JI0)KEHUE OCHOBHBIX HayUHBIX (DaKTOB,
4TO SBJIsETCS 0a30M A aHaIM3a PpacCyKICHUH, OLEHOK.

- Jlexyus-euzyanuzayus. YUUT CTYJIEHTOB INpeoOpa3oBbIBATh YCTHYID U INHCbMEHHYIO
UHPOPMALIMIO B BU3YAIbHYIO (hOpMy, 4TO (POPMHUPYET Yy HUX NMPO(HEeCcCHOHATBHOE MBIIIJIEHHE 32
CYeT CHUCTeMaTHU3alliM W BbIIEJICHHS  HaumboJee  3HAYUMBIX, CYIIECTBEHHBIX JJIEMEHTOB
colepkaHus oOydeHus. 3ajaua IperojaBaTeliss MCIOIb30BaTh Takue (OPMbI HArJAAHOCTH,
KOTOpBIE HA TOJBKO JOMOJHSIOT CIOBECHYI0 MH(OpPMAINIO, HO U CaMM SIBJISIFOTCS HOCUTEISIMU
uHpOpMaLUU (CXEMbl, PUCYHKH, CIANAbI-MPE3eHTAllud, U T.I.). DTOT BUJ JEKIUH Jydlle
BCErOMCII0JIb30BaTh Ha 3Talle BBEJCHUS CTY/ICHTOB B HOBBIN pa3/iei, TEMY JUCIUILUINHBIL.

- [Ipobnemnas nexyus. B otnuuue ot cojepkaHus HHGOPMAIIMOHHOM JIEKIIH, KOTOpOe
npejyiaraeTcsl IMpernojaBaTesieM B BHJAE HW3BECTHOTO, MOMAJEKAIIETO JUIIb 3allOMUHAHUIO
Mmarepuaia, Ha MpOoOJEMHOM JIeKIMHM HOBOE 3HAHHWE BBOJUTCA KaKk HEHM3BECTHOE IS
oOyuaromuxcs. IIpoGieMHast JekuMs HA4YMHAETCS C BOINPOCOB, C TOCTAHOBKU MPOOJIEMBI,
KOTOPYI0 B XOJIe¢ H3JOXKEHHUs MaTepualia HEOoOXOAWMO pemuTh. JIeKuus CTpPOMTCS TaKuM
00pa3oM, 4YTO MO3HAHUS OO0YYaIOIIEerocs MPUOIKAIOTCS K TMOWCKOBOW, HCCIIEIOBATEIHCKON
NeSITeIbHOCTH. 3/1€Ch YYacTBYIOT MBIIUIEHHE OOYYaroLIerocst U ero JMYHOCTHOE OTHOLICHUE K
yCBaBa€MOMY MaTepHuaiy.

- Jlexyusa-6eceoa. llpeamonaraer HeNOCPEACTBEHHBIH KOHTAaKT MpenojaBaTeis ¢
aynutopueit. [IpeumyiiecTBo JIeKIMnu-0ece bl COCTOUT B TOM, YTO OHA IMO3BOJIAET MPHUBJICKATH
BHUMAaHHE CTYJICHTOB K HanOosee BaXKHBIM BOIPOCAM TEMbI, ONPENENATh COJAEpKaHHEe U TEMIT
W3JIOKEHUST y4eOHOTO MaTepHalia ¢ y9eTOM OCOOEHHOCTEHN CTYJEHTOB.



- [Ipakmuueckue 3anamus — 3TO 3aHATHE, IPOBOAMMOE TOJI PyKOBOJICTBOM IPEMOAaBaTEINs
B y4yeOHON ayAMTOpHUM, HAMpaBICHHOE Ha YIIyOJIEHHE HAay4YHO-TEOPETHUYECKUX 3HAHUM u
OBJIQJICHUE OIPENEJICHHBIMU METOAAMU CaMOCTOATENbHON paboThl, KOTOpoe (opMHpYET
npakTuueckue ymenus. OqHoi u3 popm NpakTUYECKUX 3aHATUN B By3€ SIBJISETCS CEMUHAP.

- Cemunap-uccneoosanue. TeXHONOTHS TPOBEACHUS TAaKOTO CEMHHAapa MOXET ObITh
pa3ianyYHO#l, B 3aBUCHMOCTH OT TOTO, KakOW METOJ 3aJ0KeH B €ro OCHOBY. B pamkax
JUCHUTUTMHBL  «DKOJIOTHSI MUKPOOPTaHU3MOB» MPOBOJIUTCS CEMHHApP C TOATOTOBKOH U
3aciayumBaHueM pedepaToB MO aKTyallbHBIM Mpo0jeMaM TEOpUU U MPAKTUKU U MOCIEAYIOIINM
uX 00CYX/IEHUEM.

- Konnoxeuymsr — BUJl y4eOHOTO 3aHATHS, IPOBOAUMOIO C LEIbIO MPOBEPKH U OLIEHUBAHUS
3HaHu#M ydammxcs. KolIokBHyM MOXXKET NpOBOAUTHCA B (GopMe HHAMBHIyaTbHOH Oecelbl
IpenojaBaTesisi co CTYACHTOM WJIM KaK MacCoBBIA ompoc. B xome rpymnmoBoro oOcyxaeHHs
CTYACHTBI y4yaTcs BBICKAa3bIBaTh CBOIO TOUKY 3PEHHUS IO ONpEAEICHHOMY BOIPOCY, 3aIIMIIATh
CBOE MHEHHeE, IPUMEHSS 3HAHUS, MTOJIyYeHHbIE Ha 3aHATHUAX 10 NMpeaAMeTy. B xoae KomokBuyma
TaKXKe TPOBEpSIOTCS pedeparbl, Apyrue NHCbMEHHBIE pabOThl CTYIACHTOB, MPOBOJUTCS
3acIylIMBaHUE TOKJIA/I0B.

- CamocmosamenvHas paboma cmyoenmos (cM. 1.4.4).

- Jlucmanyuonusvie  obpazogamenvHvle  mexHonoeuu.  llog — TUCTaHIIMOHHBIMU
00pa3oBaTebHBIMU TEXHOJIOTHSIMH MTOHUMAIOTCSI 00pa3oBaTeIbHbIE TEXHOJIOTHH, PEaTn3yeMble
B OCHOBHOM C NMPUMEHEHUEM HH()OPMAIIMOHHO-TEIEKOMMYHUKAMOHHBIX ceTeil. [Ipu ocBoeHuun
JVCIATUTMHBL «DKOJIOTHSI MUKPOOPTaHU3MOBY UCIIOB3YIOTCS CIICAYIONINE TEXHOIOTHH:

" KeiicoBasg TexHoIOTUs — (¢opmMa JUCTAHIIMOHHOTO OOy4YeHUs, OCHOBAaHHAas Ha
NPEOCTaBICHNH O0ydJarommMcs HWH(GOPMAIIMOHHBIX 00pa30BaTENbHBIX pPECYpcOB B BHIE
CHEIHMAIM3UPOBAHHBIX HA0OPOB y4eOHO-METOJAMYECKUX KOMILJIEKCOB C HUCIHOJIB30BaHUEM
Pa3IUYHbIX BUJIOB HOCUTENEH HHPOopMauu (KeicoB);

" HMHTEPHET-TEXHOJIOTHS — CIIOCO0 TUCTAHIMOHHOW mepeaayu WHGOpMaluy, OCHOBAHHBIM
Ha HCIIOJIb30BAaHUH TII00ATBHBIX U JIOKAJIBHBIX KOMIBIOTEPHBIX CETEH /ISl 0OecreueHust Jo0CTyna
oOyyaromuxcst K HHGOPMALMOHHBIM 00pa3oBaTelbHBIM pecypcaM M i (HOpMHUPOBaAHHUS
COBOKYITHOCTH METOJIMYECKUX, OPTraHU3aIlMOHHBIX, TEXHWYECKHX W IPOTPAMMHBIX CPEJICTB
peanu3alMM U YOpaBieHHUs y4eOHBIM MPOLIECCOM HE3aBUCHMMO OT MECTa HaxXOXJIEHUS €ro
cyowsekToB. Ucnonszyercs OOpazoBarensHbiii moptan UI'Y - educa.isu.ru.

VIII. ONEHOYHBIE MATEPHAJIBI IJIA TEKYIIEI'O KOHTPOJISA 1
MPOMEXYTOYHOM ATTECTALIMU

B kadecTBe OILIGHOYHBIX CpEACTB I BXOJHOTO KOHTPOJS OIEHKHM YpPOBHS 3HAHHMA
CTYAICHTOB HCIIONIb3yeTcs cobecenoBanme. B mporecce cobecemoBaHus OLEHHUBAETCS YPOBEHb
BJIaJICHUs 0a30BbIMH 3HAHUSMU, YMEHUSMHU, HABbIKAMHU, HEOOXOAUMBIMU i1 Hayala 00ydeHUs
o JAWCHHILTHHE «MOJeKyIsIpHasT WMMYHOJIOTHS», OINPEACIAETCS CTENeHb BIIAJCHUS HOBBIM
MaTepuaIoM J0 Havaja ero u3y4eHwus.

Ouenounvie mamepuansl mexKyuie2o KOHmponsa opmupyromesa ¢ coomeemcmeuu ¢ JIHA

YHUeepcumema
B pamkax mucnurumabl «MONEKYJISIpHasT WMMYHOJIOTHS» HCIOIB3YIOTCS CIEAYIOIINE
(bOpPMBI TEKVIIIETO KOHTPOJIS:

- YCTHBIH OIpoC;

- MUCbMEHHAas paboTa;

- KOJIJIOKBHYM;

- pedpepar;

- KOHTPOJIb CAMOCTOSITETIbHON pabOTBHI.
@DOH/I OLIEHOYHBIX CPEJICTB BKJIIOYAET:
- TEMaTHKa U MaTepuaJbl 3aJaHNM,




- TEMaTUKa ¥ BOIIPOCHI K KOJUIOKBUYMaM,

- IepedYeHb TeM pedepaToB/ 0K OB,

- BOIIPOCHI 1l caMmocTosiTenbHoro nuzydenus (CPC)
- BOIIPOCHI ¥ OMJIETHI JUIsl 9K3aMEHa,

- KpUTEPHUH OLICHKU 3HAHUH CTYICHTOB.

).

HaznaueHue o1leHOUHBIX CPENICTB: BBIABUTH chopmupoBaHHOCTH KoMrieTeHIu [1IK-1 (cMm. 1.

Tembl pedepaTos

1.061mue npuHIKIB (YHKIMOHUPOBAHUS KJIETOK HEPBHOW M UMMYHHOW CUCTEMBI.
2. MonekynsipHble MEXaHU3Mbl OHKOT€HE3a.

3. TpaHcIUIaHTallMOHHbBIE AHTUTEHBI.

4. ®deHOMEH aJUIOTeHHON MHTHOUIIMK Y O€CTIO3BOHOYHBIX.

5. CoBpeMEeHHBIH B3IJISA]1 HA MOJIEKYJISIPHbIE MEXaHU3MbI IPOLIECCUHTA U NPEACTABICHUS
AHTUTEHOB.

6. AyTouMMyHHbBIE 3a00J1€BaHUS.

7. @eHOMEH MOJIEKYJIIPHOHN "MUMUKpUU".

8. CuMOMO3 U €ro TPaKTOBKa ¢ NO3ULUI UMMYHOJIOTHH.

9. BakuuHbI ¥ BaKIIUHAIIHS.

10. Vicnonb3oBaHUe aHTUTEIN B MOJIEKYJISIPHOM OMOJIOTHH.

BOl'[pOCLI AJISl MOATOTOBKH K KOJVIOKBHUYMaM

Tema 1. UMMyHUTET — KOHTPOJHMPYIOLIHI (pPAKTOP NMPOrpecCUBHON IBOJIIOLMH.

1. McTopust *UMMYHOJIOTHH.

2. Pa3ButHe mpeicTaBiIeHUNH O (PaKTOpax, ONPEIENSIOMINX YYKEPOJHOCTh B OHMOJIOIMYECKUX
CUCTEMAX.

3. AHTHUTEHBI U aHTUTE€HHBIE IETEPMUHAHTBHI.

4. MeToJ MOJEKYJIAPHBIX JINHEEK B ONPECIICHNN PAa3MEPOB aHTUT€HHBIX JI€TEPMHUHAHT.

5. AHTUTEHHBIN apeld, MUPT U aHTUTCHHAsE MUMHUKPUSL.

6. AyTOaHTUI€HBI U ayTOAHTUTEIA.

7.ATTEHYyMpPOBAaHHBIE AHTUTEHBI.

8. I'anrtensl. [lomyyeHre MMMYHOTE€HHBIX TallTEHOB.

Tema 2. JBoIOLMOHBIE ACTIEKThI (POPMHPOBAHNS HMMYHHTETA.
1. DBOIOLMOHHBIE 3aKOHOMEPHOCTH CTAHOBJIEHUS] HUMMYHUTETA Y )KMBOTHBIX.

2.

deHOMEH alIOTE€HHOMN I/IHFI/I6I/II_[I/II/I (FPI6pPII[HOI>i peBI/ICTeHTHOCTI/I), €ro MCEXaHHM3Mbl U

3HA4YCHHC.

Tema 3. CTPYKTYPHO-PYHKUMOHAJIbHAS KOMIAPTMEHTAJU3AUMA MMMYHHOH CHUCTEMbI Yy

MJUIEKOIIUTAIOLIMX.

1. Opransl, TKaHU U KJIETKA UMMYHHON CUCTEMBI.

2. llenTpanbHble (KpaCHBII KOCTHBIN MO3T) U epudepruecKue (cene3eHka, TumMmpaTuieckie
y3J1bl ¥ JIp.) OpraHbl UMMYHHOM CHCTEMBI.

oW

Penupkynsauus 1uM¢ponuToB.
JIBukenue u pacceneHre TMMGOUIHBIX KJIETOK B TKaHSIX.
. Murpanus 1 Kkoonepanys UMMYHOKOMIIETEHTHBIX KJIETOK B IIPOLIECCE PA3BUTHUS U CTUMYJI-

3aBUCUMON 1U(PepeHTuPOBKH.

Tema 4. IIpoueccuHr u npeacTaBjieHue AaHTUTEHOB.



1. BoBneuenne HenmuMQPOUTHBIX KIETOK (MakpodaroB, 3503MHO(MWIOB, TYYHBIX KJIETOK,
KEepaTHHOLMTOB, SMUTEINATBHBIX KIETOK TUMYCA U JIp.) B 3alIUTHbIC MEXaHU3Mbl HMMYHUTETA
2. IlpuHuunel pacro3HaBaHHUS 4YY)KEPOJHBIX MOJIEKYJ IIOCPEACTBOM O€JIKOB TIJIABHOTO
koMrIuiekca rucrocopmectumMoctd (MHC) xknaccos I u 11.

3. YOUKBUTHH-3aBUCUMBIN IPOTEOJIN3 OCITKOB U €ro 3HaUCHHE.

4. KogupoBanue u mojekyisipHas crpykrypa 6enkos MHC. TTomumopdusm 6enxkoB MHC u ero
Ouooruueckoe 3HaueHue. BHyTpUKIETOUHBIE U BHEKJIETOYHBIE aHTUT€HBI.

5. IlpoueccuHr u MpeacTaBiIeHHE AHTUTEHOB PA3IMYHOTO MPOUCXOXKIEHUS. ACCOLHMATUBHOE
y3HaBaHue aHTUreHoB (pectpukuus no MHC).

6. ApjanTuBHBIE NPUCIIOCOOJIEHUS BHUPYCOB, MHKPOOPTaHM3MOB M JPYrHMX OHOOOBEKTOB,
3aTpyIHAIOLIUE UX TPOLECCHUHT.

7. CynepaHTUT €HBbI.

Tema 5. Ctumy-3apucumas iudpdepenuuposka B u T immponuros.

1. B u T numdonutel, ux pa3BUTHE, CYONOMYJISIIIMHM H CTPYKTYPHO- (YHKIIMOHATIHHBIC
ocobenHoctu. TunupoBanue MapkepHbix (CD) 6enkoB TUMQPOIUTOB.

2. MonekymsipHbIE MEXaHU3Mbl TPOWHOTO B3aWMOJICUCTBUS: aHTUTCHIIPEIACTABIISIONIAs KIIETKA—
T-xenmep—B-nmumdonur.

3. MonekyaspHblE MEXaHH3Mbl  y3HABaHHS aHTHTEHOB JuMdonutamu. CTpyKTypa
AHTUTEHY3HAIOUINX PEeLenTOpoB. Pereniys aHTUTeHOB JTUMQOLUTAMH.

4. Ctumyn-3aBucumas auddepennnpoBka JuMdoruTos. CHUrHAIBHBIE YCTPOHUCTBA B MEMOpaHe
muMmdonura.

5. Busyanu3zamus MeMOpaHHBIX IPOIIECCOB, COMPOBOXKIAIONINX PELEHIINIO AHTUTEHOB. YdacTue
CUCTEMBbI IUKINYECKUX HYKJICOTHUOB M HOHHOTO TPAHCIIOPTa B MPeoOpa30BaHUU BHEKIETOUHBIX
CUTHAJIOB BHYTPH KJICTKH.

6. JlomogHuTENbHBIE POCTOBBIE M JU(PGEpPESHIIMPOBOUHBIE (BaKTOPbl (MHTEPICHKUHBI),
YYaCTBYIONIHME B aKTHBAIIMH JTUMQPOHTHBIX KJICTOK U UX 3HAUCHUE.

7. KioHanbHO-CeNeKIMOHHAs Teopus oOpa3oBaHMsI aHTUTENl M €€ OSKCIepUMEHTAIbHbIE
nokazatenbcTBa (O.M. bepuer, 1960 r.).

8. M3oTumbl UMMYHOTJIOOYTHHOB M UX OMOJIOTMYECKOe 3HaueHHe. | eHeTHYecKue MeXaHU3MBI,
00ycIOBIIMBAIONIME Pa3HOOOPA3UE aHTUTET.

9. IlonsiTe 0 TUNIEPMYTAIIHOHHOM Tpoliecce B B-mumdonunrax.

10. AyroantuTena u ayTOUMMYHHbIE 3a00J1€BaHMsI.

Tema 6. ®eHOMeH HMMYHOJIOTHY€ECKOH TOJIEPAHTHOCTH.

1. DkcnepuMeHTalnbHBIE METOJbl (POPMHUPOBAHUS y IKUBOTHBIX COCTOSIHHSI MPUOOPETEHHOMN
MMMYHOJIOTHYECKOU TOJEPAHTHOCTH.

2. Maunmanus coctosgaus ToaepantHoctu Bupycom CIIN da.

3. BpoxneHHass MMMYHOJIOTHYECKAs! TOJIEPAHTHOCTh U €€ 3HAaUCHHUE.

Tema 7. Cucrema KoMILIeMeHTa.

1. ®yHKIIMOHANTBHOE Ha3HAYEeHUE OEJIKOB CHCTEMbl KOMIJIEMEHTA.
2. Knaccuueckuil 1 albTEpHATUBHBIN ITYTH AKTUBALIMN KOMIUIEMEHTA U €70 PETYJIALINS.
3. @opMHUpPOBAHUE JINTUYECKOTO KOMILIEKCA.

Ouenounvie mamepuanvl 071 RPOMENCYMOUHOU ammecmayuu é popme (3auema).

dopma MPOMEKYTOUHOM aTTeCTaIuu - 3auem. Cuctema oreHoK: maTudamisbHas. OC 3Toro Tuma
JOJKHBI BBISBIISITH CTENEHh OCBOCHUS TEOPETUYECKUX 3HAHWUN Kak 0a3y s (opMUpPOBaHUS
KOMITETCHIIMM, YMEHHUsSI WX TPUMEHSITh B CHTYAIUAX, MOJSITHPYIOMUX TPO(EeCCHOHATBHYIO
JEeSITENIbHOCTD, a Takxke chopmupoBanHocTh kommeTeHmwit (I1K-1, [TK-2), 3asBnennoit B m. I11.



PaspaboTuuk:
e
/zﬁ 7 nouentT Koioumenxos U.B.
(monnuce)

[Iporpamma cocraBieHa B cooTBeTcTBUU ¢ TpeboBanusmMu ®I'OC BO mo HampaBieHHIo
06.04.01 buosnorus.

[IporpaMmma paccmoTpeHa Ha 3aceqaHud  Kadeapbl (HU3HMKO-XUMHUYECKOH OHOJIOruH,
ouounmxeHepun u ononHdopmatuku 17.04.2024 r. mporoxon Ne 15.
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3aB. Kadenpoi, 1.6.1., mpodeccop B.I1. Canosaposa @aa—a”ﬁ
Hacmoawas npoepamma, He modcem Oblmb 60cnpouszsedeHa Hu 6 Kaxou gopme bOe3

npeosapumenbHo20 NUCbMEHHO20 paspeulenus Kagheopul-paspabomuuka npocpammsi.



