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I. Ieab u 3a1a4n JUCHUILIHHBI

Heanb: WM3yunTh MONEKYJISIpHbIE MEXAaHU3MBbl MOAJAEPXKAHUS AHTUTEHHOTO TOMEOCTa3a
OpraHU3MOB; B HBOJIIOLIMOHHOM acCMEeKTe€ pacCMOTPETh CTPYKTYPHO-(YHKIIMOHAJIbHBIE U
MOJICKYJISIPHBIE OCHOBBI HMMMYHHOW 3allUThl OPTaHU3MOB OT Pa3HOOOpa3HBIX aHTHICHOB
BHYTPECHHEH U BHEIIHEH CPEbl.

3apaum IUCHUIIMHBI:

1. JlaTb XapakTepUCTHKY OCHOBHBIX 3TallOB Pa3BUTHS MMMYHOJOIHMH KaK CaMOCTOSATEIbHOTO
HAYYHOTO HaIlpaBJICHUS;

2. OxapakTepn30BaTh 0COOCHHOCTH Pa3BUTHS MMMYHOJIOTHH HAa COBPEMEHHOM JTaIlle;

3. CdopmupoBare TpencTaBieHUs O (aKTopax, ONPEACNIAIONINX YY)KEPOJAHOCTh  JUIA
OMOJIOTHYECKUX 00BEKTOB;

4. PaccMOTpeTh 3BOJIIOIMOHHBIE ACHIEKTHl (POPMUPOBAHMUSI UIMMYHHBIX MEXaHU3MOB 3aIUTHI OT
qy>KEpPOJHBIX aHTUTCHOB;

5. Tloka3aTh OCOOCHHOCTH CTPYKTYPHO-(DYHKIHMOHAIbHOW KOMIAPTMEHTAIM3ALUH MMMYHHOU
CHCTEMBI;

6. OxapakTepu30BaTb OCHOBHbIE MPUHIMUIIBI 1 0COOEHHOCTH MEKKJIETOUYHBIX B3aMMOIECHCTBHUH B
nporecce GOPMHUPOBAHUS IMMYHHOH 3aIIUTHI.

MMMyHONIOTHSL  SIBISICTCSI CAMOCTOSITENIEHBIM  Pa3/ielioM COBPEMEHHOW OWOJIOTHH H
MEIUIUHBL. 3apOJMBIINCH OOJiee THICSYH JIET Ha3aJ B paMKaxX YMCTO MEAMIMHCKUX 3HAHWH, B
HacTosiIIee BpeMsi HIMMYHOJIOTHS NPHOOpena 0coOyI0 aKTyalbHOCTh M KaK HayKa, NMPEeIMETOM
KOTOPOH SBIIAIOTCS TarKke W TpobieMbl Omonormueckoro mnpoduis. MMMyHOIOTHS H3y4aer
MEXaHU3Mbl B3aMMOJICHCTBUS JKHMBBIX OPraHU3MOB C YYXXEPOAHBIMH OOBEKTaMH, KOTOPBIC
HETPEPhIBHO TOMAJAI0T B OPraHW3M M3 OKpYKalolled cpeapl, Ju00, MO TEM WIH HHBIM
NpUYMHAM, BO3HUKAIOT BHYTPU CAMUX OPTaHU3MOB M TAKXKE SBISIOTCS JJIS HUX 9Y>KEPOIHBIMHU.
Takum 00pa3oM, HMMMYHOJIOTHS HCCIEAYeT MOJICKYJISPHbIE MEXaHU3MBI MOJICPIKaHUS
AQHTUTEHHOTO TOMEOCTa3a MHOTOKJIETOYHBIX OPTaHM3MOB, YTO O00ECHEYMBAET MX T'€HETHYECKYIO
CTaOMIIBHOCTh B TMpOIECCe WHAWBUIAYAIBHOTO pa3BUTHSA. B Hacrosmiee BpemMsi NMMYHHTET
paccMaTpuBaeTcsl Kak CJIO0XKHasi CTPYKTYpPHO-(DYHKIIMOHATIBHAS CHCTEMa, KOTOpasi KOHTPOJIUPYET
MYTaIlHOHHBIE TIPOLIECCHI B IIPOTPECCHBHOMN 3BOJIOIINN OPTaHU3MOB.

I1. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. Z[I/ICI_[I/IHJ'II/IHEI ((I/IMMYHOJ'IOI‘I/IH» OTHOCHUTCS K 00513aTCIbHOIN YacTu yqeGHoro IJ1a”Ha.

2.2. lns m3ydeHHs NAaHHOW y4eOHOW JMCIUIUIMHBI HEOOXOIWMBI 3HAHUWS, YMEHHS W HaBBIKH,
dopMupyeMble MPEAIECTBYIOIMMH  JTUCIHUIIMHAMU ~ y4EOHBIX MPOTpaMM  CIIELHUAIUTETA,
U3Yy4YEeHHE MaTepuajia JUCLUUIUIMHBI Oa3upyercs Ha 3HaHUAX, IMOJMYYEHHBIX B Kypcax
OpPraHMYecKOll M HEOPraHWYeCKOH XUMHUM, (QHU3UKH, OHOXMMHUH, METOAOB MOJEKYISIpPHO-
TEHETUYECKUX UCCIIeI0BaHUM, MOJIEKYIIPHON OMODU3UKHI

2.3. IlepeueHb MocneAyOMNX YI€OHBIX JUCIUIUINH, JUISI KOTOPBIX HEOOXOAMMBI 3HAHUS,
YMEHMSI U HaBbIKU, GOpMUpPYEMBbIE JaHHOU yueOHOU aucuunianHon: [IpenaumniomHas npakTuka,
B TOM UHCJI€ HAYYHO-UCCIIEJ0BATENIbCKAsk pad0Ta, BHIIIOJIHEHNE BBITYCKHOMN KBaJM(UKAIIMOHHON
paboTHI.

IHL.TPEBOBAHUA K PE3YJIBTATAM OCBOEHUSA JUCHUIIJIUHBI
[Iporiecc ocBoeHUS TUCHIUIUIMHBI HAMpaBieH Ha (GOPMUPOBAHNE KOMITETESHITUI:

OIIK-2: CnocoOeH MCIOIbh30BaTh CIEUATN3NPOBAHHBIE 3HAHUS (PYHIaMEHTATBHBIX Pa3/IeoB
MaTeMaTUKH, (U3UKK, XUMHH W OWOJIOTMM JJIs TPOBEIEHHUS HCCIEAOBaHUNA B 00IACTH
OmonH)XeHepruU, OMOMH(POPMATHUKHU U CMEKHBIX JUCITUTUIHH.

OIIK-3: Cnocoben mpoBOAUTH JKCIEPUMEHTANbHYIO PaboTy C OpPraHM3MaMM M KJIETKAMH,
UCIIONIb30BaTh (PU3UKO-XMMHUYECKHE METOJbl MCCIICIOBAHMS MaKpOMOJEKYJ, MaTeMaTUYecKue
METO/I6I 00paOOTKHU PE3yIbTATOB OMOJIOTHYECKUX HCCIICIOBAHUH.



Ilepevyenb miIaHMpPyeMbIX pPe3yJIbTATOB 00y4YeHHSs MO0 JUCHHUIINHE, COOTHECEHHBIX €
HHIUKATOPAMH JOCTUKEHHUS] KOMIIeTeH i

Komnerenuus HNuauxkaropsl Pe3yabTaTsl 00yueHus
KOMIIeTeHIUI
OIIK-2 HJIK onk21 3Hath:  CoBpeMEHHbIE  METOAOJOrMYEcKHue
CnocobeH  ucnoib30Bath | JleMoHCTpUpyeT HOAXOABL, ~ MCIIOJIB3YEMBIC — N1 M3Y4CHMA
CIIEIUAIM3UPOBAHHbIE CIIELUAIM3MPOBAHHbIC MMMYyHHBIX ~ MEXaHM3MOB  DCarnpoBAaHMA  Ha
3HAHMSA 3HAHWSA B ob6nacty | 1YAKCPOMHBIC AHTUI CHBL.
(byHIAMEHTATHHBIX (byHIAMEHTATEHBIX Ymers: UCIIONB30BaTh HOJIyYCHHBIC
TCOPETHYECCKHE  3HAHHMs  JUIA  peLICHHs
pazzenoB MaTe€MAaTHUKH, | pa3/iejoB MaTe€MAaTHKH, (byHIAMEHTATbHBIX M NpUKIQZHBIX 33124
busukwy, XUMUU u | pusuku, XUMUH, | |\ ononorm.
ounosioruu JUls | OMOJIOTMH M MEPCICKTHBBI | Branerh: TepMHHONOTHEH, HCIOTB3yeMOil B
MIPOBEICHUS MEXAUCIUTUTMHAPHBIX MMMYHOJIOTHH.
UCCJIEIOBaHUM B 00JacTH | UCCIeI0BaHUMN
OMOUHKEHEpUH,
OuonHpopMaTHKH U\ UK onk 2.2 3HATB: OCHOBHBIE METO/IbI SKCIIEPUMEHTAIBHOM
CMEXHBIX TUCLUUILINH YMeer HUCIIOJIB30BATH | AMMYHOJIOTHH ¥ OMOWH)XEHEPHH, HEOOXOIUMBIE
HABEIKH npoBeieHms | VA MOICTHPOBAHHS yCIIOBHiA passuTHs
I/ICCHCHOBaHI/Iﬁ B O6HaCTI/I NMMYHHBIX PCaKIIMM Ha YPOBHC KJICTOK, TKaHCH
GHOMHKeHepHH, ¥ [IEJIOCTHOTO OpraHu3Ma.
Ymers: UCIIOJIB30BaTh CICIMATbHBIE
OronH(pOpPMAaTUKH v
METOAMYECKAE  MOAXOABl  JUIA  pELICHHs
yaerom PO eCCHOHATBHBIX 3a1a4 B chepe
CrennaIn3npoBaHHbIX (QyHIaMEHTaNIbHBIX Pa3[eloB MOJEKYISPHO
(yHIaMEHTaTBHBIX HMMYHOJIOTHH.
3HAHUH Biagerb: npueMaMu COBPEMEHHBIX METOJOB
CTaTUCTUYECKOH  00paboTKM  pe3ynbTaToB
IKCIIEPHUMEHTAIBHOTO MCCIICIOBAHUSL.
OIIK-3 HJIK ork-3.1 3HaTh: KIIOUCBBIE CBOMCTBA KJICTOK M TKaHEH
Criocoben MPOBOJUTH HpOBOI[I/IT I/IMMYHHOI\/'I CHUCTEMBI OPraHM3MOB, HAXOASAIINXCS
AKCIIEPUMEHTAIIbHYIO AKCIIEPUMEHTAIIbHYIO Ha  pasHbIX  YPOBHAX — HMX  3BOJIOIHOHHOTO
paboTy ¢ opraHM3MaMu M | paboTy ¢ opranusMamu u | PA3BHTHA.
KJIETKaMH, HCIIOJIb30BATh | KIETKAMH ¢ | Ymers: q)?pMyHHPOBaTI’ Heam
9KCIIEpUMEHTAILHOH paboThl U (QOPMUPOBATH
(bU3UKO-XUMHUYECKHE UCIONIb30BaHNEM (DU3HKO-
aJICKBATHBIC YCIIOBHUS ISl UX PEIICHUSI.
METO/IbI MCCTIEOBAHUS | XUMUYECKHUX METONOB | Braners: METONAMH MOICDKAHHSL KyTETYDHI
MaKPOMOHeKyH’ HCCICAOBAHNA KJIETOK W TKaHeun A1 peIIC€HUs KOHKPETHBIX
MAaTCMAaTH4ICCKUC MCTOABI | MAKPOMOJICKYJI 3aja4, CBSI3aHHBIX C M3YYCHHEM MEXaHH3MOB
06pa60TKH PpE3yJIbTaTOB AQHTUT€H-3aBUCUMOT'O (YHKITHOHUPOBAHUS
6I/IOHOFquCKI/IX MMMYHHOKOMITIETCHTHBIX KJICTOK.

HCCIICIOBAHUM;




IV.COAEP)KAHUE U CTPYKTYPA JUCHUIIJINHbI

O0BeM TUCHHUILIMHBI cocTaBJdgeT 3 3a4eTHBIX equHuLbI, 108 yacos.

W3 HuX peanusyeTcs ¢ UCMOIb30BAHUEM DJICKTPOHHOTO O0YyUEHUSI M JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TeXHOIOTUN He MeHee 20% 9acoB ot
aynmuTopHOM padoTsl (11 gacos).

dopma NPOMeKYTOYHOMN aTTeCTALIMH 3a4ET.

4.1 Couepmaﬂne AUCHUILVIMHBI, CTPYKTYPHPOBAHHO€ II0O TEMaM, ¢ YKasaHUEM BHI0B y‘-leﬁl—[l)IX 3aHATHII M OTBEJEHHOI0 HAa HHUX
KOJIN4YeCTBA aKaACMHUYCCKUX YaC0B

Ne Paznen nucouminHbl/TEMA g Buner yueGHOI paboThl, dopMma TeKylero
n/H < | BKJIIOYAsi CAMOCTOSITCIIBHYIO PAOOTY O0YJArOMKUXCsl, | KOHTPOJIs
§ E MPAKTUYECKYIO MTOJTOTOBKY M TPYJOEMKOCTh ycneBaemMocTu/
22 (B acax) ®opma
o F IPOMEKYTOUHOI
52, KonrakTHas paboTa mpenoiaBaresns ¢ =
= 2 arrecranuu
=] o0y4armuMucs =
8 % o < (mo cemecTpam)
= s 2] [
Q = ]
o « = 3 © =
sl = ; = Jlexnus | Cemunap/ KouncynbTamus 58
2| 2 = IpakTnueckoe, e s
AR ol 6 5 =
S JabopaTopHoe =
O = = = 3ansaTue/ O =
1 2 3 4 5 6 7 8 9 10
1
Tema 1. UMMyHUTET — KOHTPOJIMPYOIIUI 5 12 2 4 6 Pecdepar
(hakTOp IPOTPECCUBHOI IBOJIOIIH.
2 Tema 2. OBOJIIOIIMOHHBIE ACITEKThI
Pedepar
(bopMHUpPOBaHNS UMMYHHTETA. 5| 12 2 4 8
3 Tewma 3. CtpykTypHO-()YHKITMOHATBHAS 5| 18 4 8 8 Pedepar
KOMITAPTMEHTAJIU3AIMs] UMMYHHOU CUCTEMBI Y




MJICKOITUTAOIIHX.
4 Tema 4. [IlpomeccuHr W  mpeacTaBlICHUE Pedepar
AQHTUTCHOB. 5| 18 4 8 8
5 Tewma 5. Ctumyn-3aBucumas nuddepeHupoBka Pedepar
B u T numdornuros. 5| 14 2 4 8
6 Tema 6. @eHOMEH HMMYHOJOIMYECKOU
TOJIEPAHTHOCTH. 5| 12 2 4 6 Pedpepar
! Tema 7. CucteMa KOMILJIEMEHTA. 5| 12 2 4 6 Pegepar
4.2 Tl.iaH BHeayIMTOPHOM CaMOCTOSITEJIHLHOMH PadoThl 00YUYAIOIMXCSI N0 TUCHHUIJIMHE
CaMocCTOsITeNIbHAS pPab0Ta 00YUArOIIMXCS YuebHo-
METOINYECKOE
OrneHouHoe
Cemectp| Hassanwue pasnena, TeMbl . Cpoku | TpymoeMKoCTh obecrieueHune
Bu camocTosTeIbHOM paboThI CpEICTBO .
BBITIOJTHEHUS (dac.) CaMOCTOSITEIIBHOU
paboThI
TeMa l I/IMMYHI/ITCT _ HO,Z[FOTOBKa K MNPAKTUYICCKOMY 3aHATUIO C HCIIOJIb30BaAHHUECM
KOHTPOJMPYIOIIHiL KOHCIIEKTa JIEKIINH U peKOMeH)_:[yeMLIx HWHTEPHET-PECYPCOB. Pedepar Pasnen 5 a-r
5 . |Hammcanme pedepara mo Teme: «AKTyanbHOCTs MMMyHOIOruu B| 1 Hexemns 6
(baKTOp HpOFpeCCI/IBHOI/I cucreMe OMOJIOTHYECKUX 3HAHUID)). HOKHaﬂ
9BOJIIOLHH. IToaroToBKa JAOKJIAAa M IIPE3EHTALMHU 110 TeME pedepara.
HOZ[]"OTOBK& K MPAKTHYCCKOMY 3aHATUIO C HMCIOJb30BAHHUEM Pe(l)epaT - -
Tema 2. DBOJTIOLMOHHBIE  [KOHCMEKTA JIEKIIMU 1 PEKOMEHIyeMOI JINTepaTyphl. Joknan
5 acmekThl GopMupoBaHus |CaMOCTOATENbHOE H3ydeHHE TeopeTndeckoro Matepuana mo| 1 Hemens 8

HUMMYHUTCTA

BOIIpocaMm: «3KCHepI/IMCHTaJ'IBHLI€ noaxoabl, MCIIOJb3YCMBIC B
HN3Yy4YCHUUN aJIJIOTCHHOM I/IHFI/I6I/I]_II/II/I)>.




CamocrosTenpHas padoTta o0yyaromumxcs VYuebHo-
METOANYECKOE
Onenovynoe
Cemectp| Hazpanue pasnena, TeMbl . Cpoku  |TpynoeMKocTs obecrieueHue
Bug camocTosiTensHOR paboThI CPENCTBO N
BBITIOJTHEHUSI (uac.) CaMOCTOATEIIBHOU
paboTHI
IloaroroBka K NpakTHYECKOMY 3aHATHIO C HCIOJIB30BaHUEM Komnoksuym - K-
KOHCIIEKTa JIEKIIUU U PEKOMEHIyeMOH JINTepaTypshl. Pedepar
Tema 3. CTPyKTypHO- Hamucanne pedepara 1o BEIOpaHHOM TeMe: Joxmnan
DyHKLHOHATbHAS «Andpdepennrpoka B-1uMPOIMTOB B KPOBETBOPHOM KOCTHOM
5 MO3LY», «CyOnonynsuuu B-numpouutosy, «Caiit- 1 8
KOMITapTMEHTaIN3alus HEIEI
. cnenupuueckas  pekomOmuamus  JJHK B B-kierkaxy,
UMMYHHOM CHCTEMBI y «[lepexiroueHne Kiracca aHTUTE», «IHOTHITMIECKUE CETEBEIC
MIJICKOIIATArOIINX. B3aUMOJECHCTBUA», «CTPYKTYypHO-(pYHKIIMOHATIBHBIE CBOMCTBA
T-mamponnToBy), «PennpKymamus TMMQOIUTOB B OpraHU3MEY.
[oaroroBka JOKJIaga M IPE3SHTAINH 110 TeMe pedeparta.
Tema 4. Tlpomeccunr u|lloaroToBka K NPaKTUMECKOMY 3aHSTHIO C HCIOJIB30BAHHEM Komnnoxsuym - «-
IIPECTaBICHHE KOHCIIEKTA JICKIIUU U PEKOMEHTyeMO JINTepaTyphl.
5 AHTHICHOB. CaMocTosTeIbHOE HU3YYCHHE TEeOpeTHYecKoro marepuana mo| 1 Hemelrst 8
Bonpocy: «OcoOEHHOCTH MPOLECCHHTA CYTIEPAHTUTCHOBY.
IToaroToBka K NpPaKTUUYECKOMY 3aHATHIO C HCIIOJb30BAHHEM KOHHOKBI/IyM -« -
KOHCIIEKTA JICKIIUU 1 PEKOMEHIyeMOH JINTepaTyphl. Jokma
Tema 5. Ctumyi- CaMoCTOSTENbHOE H3yYEHHE TEOPETHUECKOTO MarepHana I1o
5 3aBUCHUMaAsA Bonpocam: «MpeHTH(UKAIMSA TITA3MATHYECKUX KICTOK B 1 Heemst 8
ﬂH(I)(bCpGHHHpOBKa B u T |kynbrype», «TunupoBanue B- u T-nmumdouuTtosy, A
TUMQOIHUTOB. «Busyanusauus (byHKIOHAIBHOM AKTMBHOCTH
HMMYHOKOMITETEHTHBIX KICTOK).
[MogroroBka K MPaKTHYECKOMY 3aHATHIO C HCHOJNB30BAHHAEM - Q-
KOHCIIEKTa JEKIUU U PEKOMEHyeMOH JINTepaTypsbl.
CamocTOsITeTbHOE HM3YYEHHE TECOPETHUYECKOT0 Marepuaia IIo
Tema 6. Denomen Bompocy:  «Bo3MoOXHBIE  MEXaHW3MBI,  O0CCIICUHBAIOIIUC Pedepar
5 MMMYHOJIOTHYECKOU HUMMYHOJIOTUYECKYIO TOIEPAHTHOCTDY. 1 nenenst 6 p
TOJIEPAHTHOCTH. Hammcanue pe(bepaTa 3 (0) TEMEC: <<3KCHepI/IMeHTaJ'II>HI:Ie ﬂOKHaH

NOAXO0JbI, MCIOJB3YyEMBIC JIsI U3YUCHUA HMMYHOHOFHHCCKOfI
TOJICPAHTHOCTH. HOI[FOTOBKa JOKJIaaa v MpEe3CHTAlUIO 11O TEME

pedepara.




CamocrosTenpHas padoTta o0yyaromumxcs VYuebHo-
METOTNIEeCKOe
Onenovynoe
Cemectp| Hazpanue pasnena, TeMbl . Cpoku  |TpynoeMKocTs obecrieueHue
Bug camocTosiTensHOR paboThI CpPEACTBO N
BBITIOJTHEHUSI (uac.) CaMOCTOATEIIBHOU
paboTHI
IToaroroBka K MPAaKTHYECKOMY 3aHSITHIO C HCIOJB30BAHHEM -« -
Tema 7. Cucrema KOHCIICKTA JICK .
LMY U PEKOMEHIYEMOH JTUTEePaTypBL.
5  |KOMIUIEMCHTA. CaMOCTOSATENEHOE H3yYEeHHE TEOpETUYECKOro marepuana mo| 1 Hemens 6 Hoxman

BOIIpocaM: «Mcnonp30BaHre OCIIKOB CUCTEMBI KOMILIEMECHTA B
MMMYHOXUMUW).

OO0t 00beM CaMOCTOSTEIHLHOM PaObOTHI IO TUCITUIUIMHE (Jac) - 50

N3 HuX 00BEM caMOCTOSTEIbHONH pPAabOTHI C HCIOJB30BAaHUEM JJIEKTPOHHOTO OOYyYeHUS U

JMCTAaHITMOHHBIX 00pa30BaTeNIbHBIX TEXHOJIOTUH (Jac) - 24




4.3 ConeprxaHue y4eOHOTr0o MaTepuaja
Tema 1. UMMYHHUTET — KOHTPOJHPYHOIIMA (PAKTOP NPOrpPecCUBHOM IBOJIIOIUU.

Hcropust ummyHonoruu. [IporpeccuBHBIE OTKPBITHS, COCTOsBIINECS Ha pyoOexe 19-20 Bekos.
PazBuTne mnpencraBieHWil 0 (akTOpax, ONPENEISAIONINX UYKEPOIHOCTh B OHOJIOTHYCCKHX
cucTeMax. AHTUTEHBI, UX XMMHUYECKas MPHUPOJa U CTPYKTYpHbIE OCOOCHHOCTU. AHTHIEHBI U
AQHTUTEHHBIE JCTEPMHUHAHTBHL. METOJ MOJEKYISPHBIX JIMHEEK B OIPEICICHUH pPa3MepOB
AQHTUTEHHBIX JIETEPMHHAHT. AHTUTEHbl CEKBEHIMAJIbHbIE U KOH()OPMALMOHHO3aBUCHMBIE.
MMMYHOTC€HHOCTh AHTHUTEHOB.  AHTUTCHHBIH aApedd, mUPT W aHTUTEHHAs MUMHUKPUSL.
AyYTOAQHTUTEHbl M ayToaHTUTeNla. ATTeHyupoBaHHble aHTuUreHbl. [antensl. Ilomydenue
MMMYHOTE€HHBIX TalITCHOB.

Tema 2. IBoIIOLMOHBIE ACTIEKThI (JOPMUPOBAHUSA HMMYHHTETA.

DBOJIIOIIMOHHBIE 3aKOHOMEPHOCTH CTAaHOBJICHUS HMMMYHHBIX MEXaHU3MOB (KJIETOYHBIX U
TYMOpAJbHBIX) COXpPaHEHUS AHTHUIEHHOTO TOMEOCTa3a y MHOTOKIETOYHBIX IKHUBOTHBIX.
CpaBHuTeNnbHAsS (PECHOMEHOJIOTHS TPAHCIUIAHTAIIMOHHOTO HWMMYHHUTETa OT MPOCTEHIIHNX JO
BBICIIUX JKUBOTHbIX. DEHOMEH aIoreHHOW WHTrHOWIUU (THOPUAHON PE3UCTEHTHOCTH), €ro
MEXaHU3Mbl M 3HAUYEHHUE. OKCICPUMEHTAJIbHBIE TMOAXOJbl, HCIOJb3yeMble B HW3YYCHUU
TUOPUIHON PE3UCTEHTHOCTH.

Tema 3. CTpYKTYpHO-PYHKIIHOHAJIbHAS KOMIAPTMEHTAJIN3ANNS WMMYHHOWH CHCTEMBI Y
MJIEKOMUTAIOIIHX.

Opranbl, TKaHU W KJIETKM HMMMYHHOH cucTeMbl. lleHTpasibHble (KpacHBI KOCTHBIM MO3r) U
nepugepuyeckre (cene3eHka, JUM(paTHUECKUe Y3Ibl U Jp.) OpraHbl UMMYHHOH CHCTEMBI.
Pemupkymsanuss muMdormroB. [IBwkeHue u pacceneHue JTUMQPOUIHBIX KIETOK B TKAaHAX.
Murpanus ¥ Koomnepauyss MMMYHOKOMIIETEHTHBIX KIETOK B IIPOLECCE Pa3BUTHS U CTUMYJI-
3aBucuMoi auddepeHInpOBKH.

Tema 4. IlpoueccHr U NMpeacTABJIeHHe AHTUTEHOB.

BoBneuenne HenuM@OUAHBIX KIETOK (MakpogaroB, 303MHO(UIOB, TYYHBIX KJIETOK,
KEpPAaTUHOLIUTOB, SMUTEIUAIBHBIX KJIETOK TUMYCa U JIp.) B 3allUTHBIC MEXaHU3Mbl IMMYHUTETA,
UX YIbTPacTpyKTypa M (YHKIMOHAJIBHBIE CBOMCTBA. AHTUIECH-NIPEACTABISAIONINE KIIETKHU.
[TpuHIMIBI pacrio3HaBaHUS YYXKEPOJHBIX MOJEKYJ MOCPEICTBOM OEIKOB IJIaBHOI'O KOMILIEKCA
rucrocoBmectumoctd (MHC) knaccoB | u Il. YOUKBUTHH-3aBUCHUMBIN TPOTEOIN3 OEIKOB U €r0
3HayeHue. KoaupoBanue u monekynspHas ctpykrypa 6enxoB MHC. Ilonmumopdusm Oenkos
MHC wu ero Ouonormyeckoe 3HaueHHE. BHYTPUKIETOYHBIE W BHEKJIETOUHbIE AHTHIEHBI.
[TpoueccMHr W NPEICTaBICHWE AHTUIEHOB PAa3JIMYHOTO IIPOMCXOXKAEHUA. ACCOLMaTHUBHOE
y3HaBaHue aHTureHoB (pectpukuuss no MHC). ApanTuBHBIE NPUCHIOCOOJIEHUS BHUPYCOB,
MHUKPOOPIaHU3MOB U JAPYrMX OMOOOBEKTOB, 3aTpyJHsIOIIME HX HpoueccuHr. IloHsaTHe o
CyIE€paHTUT€HaX.

Tema 5. CtumyJa-3aBucumas qudpepennuposka B u T aumdponuros.

B u T mumdbouutel, ux pa3BuTHE, CYONONYISIIMA W CTPYKTYpHO- (DYHKIIMOHAIBHEIE
ocobenHoctd. TunupoBanue Mapkepubix (CD) ©OenkoB mumdormroB. MonekyaspHbie
MEXaHU3Mbl TPOMHOTO B3aUMOJCHCTBUA: aAHTUICHIPEICTABIAIOMAs KieTKa— [ -xennep—B-
muMmdorut. MoJeKkysspHble MEXaHW3Mbl Y3HaBaHUS AHTUreHOB JuMdormtamu. CTpyKTypa
AQHTHTeHY3HAIOMNX perentopoB. Penenmms anTureHoB nuMdormramu. CTHMYI-3aBUCHMAs
muddepernrpoBka nuMporuToB. CHUTHAIBHBIE YCTpPOHCTBA B MeMOpaHe IUMQOIUTA.
Busyanuzaiuss MeMOpaHHBIX TPOIIECCOB, COMPOBOXIAIONINX PEIENINI0 aHTUTCHOB. Y4YacTHe
CHCTEMBI LIUKIMYECKUX HYKJICOTHIOB U MOHHOT'O TPAHCIIOPTa B MPe0Opa30BaHUU BHEKIIETOUHBIX
CHUTHAJIOB BHYTPH KIETKH. JOMONHUTENbHBIE pPOCTOBBIE W TU(GEPEHIIMPOBOYHBIE (HaKTOPHI



(MHTepIIeWKUHBI), Y4YacTBYIOUIME B AaKTUBAalUWU JUMQOUIHBIX KJIETOK W UX 3HAYCHUE.
KnoHaneHO-CENeKIIMOHHAs TEOpUs O00pa3oBaHUS AaHTHTET U €€ OKCIePUMEHTAIbHBIC
nokazarenberBa (O.M. beprer, 1960 r.). M3otunsl ”MMYHOTJIO0YJIMHOB U UMX OHOJIOTHYECKOE
3HaueHue. ['eHeTHYecKue MeXaHU3Mbl, 00YCIOBIUBAIONINE pa3HOOOpasue antuten. [loHsarue o
TUIEPMYTAllUOHHOM  mporecce B B-nmumdouurax. AyToaHTuTena U ayTOUMMYHHBIE
3a00J1eBaHU.

Tema 6. ®eHOMeH HMMYHOJIOTHY€CKOH TOJIEPAHTHOCTH.

DKCHepUMEHTAIBHBIE METOAbl (DOPMHUPOBAHUS Yy JKUBOTHBIX COCTOSHUS TPUOOPETCHHOMN
MMMYHOJIOTHYECKOU TOJIEPAHTHOCTU. MHUIMaus coctosiHus TosiepanTHocTu Bupycom CITN/Ia.
Bpoxaennass uMMyHOJIOrHY€CKasi TOJIEPAHTHOCTH U €€ 3HAUCHHE.

Tema 7. CucreMa KOMILIEMEHTA.

OyHKIMOHATBHOE Ha3HAYCHUE OCITKOB CUCTEMBbI KOMIUIeMeHTa. Kitaccndeckuit u
aJbTEPHATUBHBIN ITyTH aKTUBAI[MK KOMIUIEMEHTA U €ro peryssiuus. dopMupoBaHue
JIMTUYECKOr0 KOMIIIEKCa.

4.3.1. TlepedyeHb CeMHMHAPCKHUX, IPAKTHYECKUX 3aHATHI U J1a00PaTOPHBIX padoT

Ne Ne HanmeHoBaHue TpynoeMKoOCTb OueHo4Hble dopmupyembie
n/H | pasaeia CeMHUHAPOB, (uac.) cpeacTaa KOMIIeTEHIN U
U TeMbl NPaKTHYECKUX U Bcero N3 nux (MHAUKATOPBI)*
J1a00paTopHBIX padoT | yacos NMpaKkTHyec
Kas
NOJATr0TOBK
a
1 2 3 4 5 6 7
1 | Temal UMMyHHUTET — 4 Peepar
KOHTPOJIMPYIOIIHIA Hoxnan OIK o i(-Oqu 2.2
(hakTop MporpeccCUBHOMN '
JBOJIIOLUH.
2 | Tema?2 DBOJIFOLIMOHHBIE 4 Pedepar OIIK 2.1, OTK2.2
aCIIEKTBI Hoxman OIK-3.1
(dbopMUpOBaHUS
MMMYHHUTETA.
3 | Tewa3 CtpykrypHo- 8 Pegepar OIIK 2.1, OMIK 2.2
(byHKIMOHATIbHAS Hoxnan OIK-3.1

KOMITapTMECHTAIU3 AU
I/IMMYHHOﬁ CUCTCMBI Y

MJIEKOMUTAIOIINX.
Tema 4 8 Pegepar
4 Iponeccmrr 1 dep OIIK 2.1, OIIK 2.2
TIpeCTaBJICHHE Hoxman OITK-3.1
AHTUTEHOB.
5 |Tema5 | Ctumyn-3aBHCHMAs 4 Pedepar
OIIK 2.1, OIIK 2.2
muddepennpoka B u Hoxnaz OIK-3.1
T numdonuTos.
Tema 6 4 Pedepar
6 DenoMeH . dep OIIK 2.1, OTIK2.2
MMMYHOJIOTHYECKOU Hoxnaz OIK-3.1
TOJIEPAHTHOCTH.
7 | Tema7 CucreMa KOMILIEMEHTA. 4 Pedepar

OIK 2.1, OTIK2.2
Hoxan OIIK-3.1




4.3.2. Ilepeyenb TeM (BONMPOCOB), BHIHOCMMBIX Ha CAMOCTOSITEJbHOE WH3yYeHHE
CTYAEHTAaMH B PAaMKaxX caMocToATebHO# padotsl (CPC)

Tema 3ananue dopMupyemasn NAK
n/n KOMITETEHI[US
1. Tema 1 «mmynuter — | 1. Iloaroroska noknanos OIIK-2, OIIK-3
KOHTPOJIUPYIOIIHI 10 TeMe OlK 2.1, 03]11( 2.2
. OIIK-3.
(haKTOp MPOrpeccUBHOM | 2- Toaroroska K
SBOJTIOLAH. KOHTPOJIBHOMY OITPOCY
2. 1. ITogroToBKa HOKJIAg0B OIIK-2, OIIK-3
Tema 2 A A A OIIK 2.1, OTIK 2.2
«DBOIIOIUOHHEIC 110 TEMC OIIK-3.1
ACIICKTHI 2. [Toarororka K
(bopmupoBaHus KOHTPOJIBHOMY OITPOCY
MMMYHUTETA.»
- 1. IToaroroBka HOKJIamoOB OIIK-2, OIIK-3
Tema 3 «CtpyKkTypHO )it hit A OITK 2.1, OTIK2.2
3. | pynkumoHanbHas 1o TeMe OITK-3.1

KOMIapTMEHTAIU3 Al 2. Hozroroska K
MMMYHHOM cucTeMpl y | KOHTPOIBHOMY ONPOCY
MJICKOMTUTAFOINX. )

4 1. IToaroToBKa HOKJIAA0B OIIK-2, OIIK-3
Tewma 4 «IIpoueccunr u it hit A ) OIIK 2.1, OTIK2.2
[IPEJICTABIICHUE 1o TeMC OIIK-3.1
AHTUTCHOB.» 2. IToxroroska K
KOHTPOJILHOMY OITPOCY
5 - 1. ITogroroBka QOKJIa10B OIIK-2, OIIK-3
Tema 5 «Ctumyn a JOKIIaz ) OIIK 2.1, OTIK2.2
3aBUCHUMAas 1o TeMC OIIK-3.1

muddepenmpoBka B u 2. ITogroroska k
T mumdonuToB. » KOHTPOJILHOMY OIIPOCY

6 1. I[ToaroToBKa HOKJIAA0B OIIK-2, OIIK-3
Tema 6 «Denomen } b bi i ) OIIK 2.1, OTIK2.2
HMMYHOJIOTMYECKON 110 TeMe OIK-3.1
TOJICPAHTHOCTH 2. Hoaroroska k

KOHTPOJILHOMY OIIPOCY

7 1. IToaroToBKa HOKJIAA0B OIIK-2, OIIK-3
Tema 7 «Cucrema )i\ i it , OITK 2.1, OTK2.2
KOMIIJIEMEHTA. » o TCME OIIK-3.1

2. Iloaroroska K
KOHTPOJBEHOMY OIIPOCY

4.4. MertoanyecKue YKa3aHUsI 1O OPraHU3alMH CaMOCTOSATEJbHOH PpPadoThI

CTY€HTOB

CaMocrosiTenbHasi paboTa CTYAEHTOB SIBISIETCSI COCTAaBHOM 4acThio y4eOHOro mporecca u
UMeeT LEeNbI0 3aKpelyieHue W yriayOJieHHe TMOJyYEeHHBIX 3HAaHMM W HaBBIKOB, IIOUCK U
npruoOpeTeHre HOBBIX 3HAHWH, a TaKKe BBITOJHEHHE Y4YeOHBIX 3a/JaHUi, TOArOTOBKY K
NPECTOSIIUM 3aHATUSAM, 3a4eTaM U SK3aMEHaM.

Jlnst  opraHM3alié  CaMOCTOATENBHOM paboTel 1o  aucnuiuimHe  «IMMyHOJOTHS
UCTIOJIB3YIOTCS cleyrolue GopMbl CAMOCTOSTEIbHON Y4eOHOUH paboTHI:

- PaboTa Haj KOHCTIEKTOM JIEKIUH.

- [Ton6op, n3yueHue, aHaau3 peKOMEHJOBAaHHON JINTEPATYPHI.

- CamocCTOSITENTbHOE U3yUYEHHE OTAEIBHBIX TeM, aparpados, HE U3T0KEHHBIX B JIEKIIHH.

- IloaroroBka K MNPakTHYECKOMY 3aHSTHIO COCTOMT B TEOPETUYECKOM IOATOTOBKE M
BBITTOJIHEHUH MTPAKTHYECKUX 3a/IaHUH (pelIeHne 3a1a4, OTBETHI Ha BOIIPOCHI U T.11.).

- Hanincanue pedepaToB, HOArOTOBKA JOKJIAI0B.

- [ToaroTroBka K TECTUPOBAHHUIO.

- [lonroroBka k 3auery.




Iucomennvie pabomul. J{ns v3ydeHHUs] TeM, HE HU3JIOKEHHBIX B JIEKLIUHU, PEKOMEHIYETCS
MCIIOJIb30BaTh OCHOBHYIO U JIOMOJHUTEILHYIO JINTEPATYPY, & TAK)KE UCTOUHUKH, HAlJICHHBIE TIPU
MOMOIIN MH(OPMALIMOHHO-CIIPABOYHBIX M TOUCKOBBIX cHCTEeM. J[Is 3akpersieHus Marepuana
PEKOMEH/IyeTCsl JIeJaTh KpaTKue KOHCIEKThI o Teme. B pamkax mucuuriuabl «AMMyHOIIOTHs»
TaK)Ke MPEAYCMOTPEHO BBHIMOJHEHHE MUCBMEHHBIX pabOT, B KOTOPBIX CTYICHTHI JIOJIKHBI
COCTaBUTh CXeMY TPO(PHUUECKUX OTHOIICHHHA B PA3IMYHBIX MUKPOOHBIX COOOIIECTBAX U CXEMBI
KPYTOBOPOTOB psiia OMOTeHHBIX 3JIeMeHTOB (cMm. 1. 4.3.2.). KadecTBO BBITTOJIHEHHOW pPaOOTHI
OIICHUBACTCA B XOJ¢ OOCYKIEHUS ITaHHBIX BOMPOCOB MpPH TPOBEACHHHM KOJJIOKBUYMa II0
COOTBETCTBYIOIICH Teme (cM. 11. 4.3.1).

Pegpepam — dopma THCHBMEHHONH padOTHI, KOTOPYIO PEKOMEHIYETCS MPHUMEHSTH IpH
OCBOEHUU BapUATUBHBIX (MPOGUIBHBIX) IUCHUIUIMH NpodeccuoHanbHoro nukia. [Ipeacrasuser
c000M KpaTKoe U3NI0KEHHUE COJIEPKAHUS HAYUHBIX TPYJIOB, JUTEPATYPHI 11O OMPEACIICHHON TEME.
O06nem pedeparta MokeT gocturath 15-20 cTp.; BpeMsi, OTBOJMMOE Ha €ro MOATOTOBKY — OT 2
Henenb 10 Mecsna. IloaroroBka pedepara moapasyMeBaeT CaMOCTOATENBHOE H3Yy4YEeHUE
CTYJCHTOM HECKOJBbKHUX JHUTEPaTypHBbIX HCTOYHUKOB (y4eOHMKOB, MOHOrpaduii, HaydHBIX
cTaTei W T.JI.) TO ONpEAcNEHHOW TeMe, HE paccMaTpUBaeMON TOAPOOHO Ha JICKIIHH,
CUCTeMAaTH3aIMI0 MaTepuaia U KpaTkoe ero usnoxenue. Llenp Hanucanus pedepara — npuBUTHE
CTYJICHTY HaBBIKOB KPAaTKOTO U JJAKOHHYHOTO TPEJCTABICHUS COOpAaHHBIX MaTepUAIOB H (PaKTOB
B COOTBETCTBUU C TPEOOBAHUSAMU, IPEIBIBISIEMBIMU K HAYYHBIM OTYETaM, 0030paM U CTAThSIM.

CrpykTypa pedepaTa BKIIOYACT:

- TuTynbHBIN JIHUCT.

- Conepxanue.

- BBenenue, rae kpatko hopmynupyercs nmpodiema, 1elb U 3a1auu pedepara.

- OcHOBHas 4acTh pabOThl COCTOMT U3 HECKOJIbKMX Pa3felioB, B KOTOPBIX M3JIaraeTcsl CyTh
TeMbI pedepara.

- 3aKiIr04YeHHUE.

- CIMCOK HUCIOJIb30BAHHOM TUTEPATYPHI.

[Ipu odopmitennn pedepara cienyer NPUICPKUBATHCS TEXHHUYSCKUX TPEOOBAHUM,
penbsIBISEMBIX K pedpepaTaM U KypcOBBIM paboTaM, UMEIOIIUXCS Ha Kadeape.

Kputepuu onieHnBanus pedepara:

- OLeHKa «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
npeoOnagaeT JuTepaTypa 3a mociaeaHue S5 JeT), pedepaT opopMIeH B COOTBETCTBUU C
TEXHUYECKUMHU TPEOOBAHHSIMHU, MIPEABSABIIEMBIMH K TAKOTO pojJa padoTam.

- O1eHKa «XOpOILI0Y» - TEMa PacKphITa, IPUBEIECHO JOCTATOYHOE KOJUYECTBO MaTepuasia, HO
Opy 5TOM MaTepHall B HEJOCTATOYHOW CTEMEeHU NpOoaHATM3MPOBAH aBTOPOM, odopMIileHHE
pedepara COOTBETCTBYET TEXHUUYECKUM TPEOOBAHUSIM.

- OLIeHKa «yJO0BJIETBOPUTENBHOY» - TEMA PACKPBITA TOBEPXHOCTHO, MAaTepUal MPUBEIECH KaK
nmpocTtasi KoHcTatanus (akToB, HE MPOAHAIM3UPOBAH, B OQOPMIICHHH WUMEIOTCS TEXHUYECKHE
HEJOCTATKHU, CHUCOK JINTEPATYPbl COAECPKUT MEHEE 5 HCTOUYHUKOB.

- OneHka «HEYJTOBJICTBOPUTEILHO» - TEMa HE PACKPHITA, CKYIHBI 00bEeM MPHUBEACHHBIX
MaTepuasoB.

Yemuwiii 0oknao — 3to cooOuienue B redenne 10-15 MuH, B KOTOPOM CTYAEHT B JaKOHUYHOM
dbopMe TOIKEH M3II0KUTh MaTepHall IO COOTBETCTBYIOILIEH TeMe, PUACPKUBASICH CIEAYIONIETO
IUIaHa: BBEJEHUE, OCHOBHAs 4YacTb, 3aKiroueHue. Jlokiaa compoBOXKIaeTcsl Mpe3eHTallueH,
OTpaXKaloIlle OCHOBHBIE MOJIOXKEHUSI MO COOTBETCTBYIOIIEH TEM€, BKIIOYAIOLIEH HarJsIHbIC
Matepuanbl (cxeMbl, Tabmuipl, ¢oTo W T.A.). [lo OKOHWaHWM JOKJIana CTYACHTY 3aJar0T
BONPOCHI, KaK TMpenojaBaTelib, TaK U CTYAEHTHl, Ha KOTOPHIE AOKIAAUYUK JOJDKEH JaTh
MCYEPITHIBAIOIINE OTBETHI.

Kpurepuu onieHMBaHUs YCTHOTO JOKJIAJA:

- OueHka «OTIMYHO». B JOK/Iame MOJTHOCTBIO pacKkpbiTa TeMa, MPOaHAIU3HPOBAHO



COBPEMEHHOE COCTOSIHHE BOIIPOCA; CTYAEHT CBOOOJHO BIIAJICET MAaTEPUAIOM, H3JIaraeT ero
JJOTM4YHO, IIOCICAOBATCIBHO, JAKOHHWYHO, CO6JHOI[a$I OCHOBHBIC IIpaBWJia KYJIbTYPbBI PCUH.
Jlokimaz compoBOXKAAETCS MPE3CHTAlMEH, KOTopas OTPakaeT OCHOBHBIC ITOJIOKEHUS JOKJIAA,
NPE3CHTAIMs COCTaBJIEHA TPAMOTHO C COOJIOJICHHEM 00X TpeOOBaHMMA, MpaBUII MIPUPTOBOTO
oopmitenns, momaun rpadUUEcKOro Marepualia, UMEIOTCS CChUIKM Ha INpHBeAeHHBIE (oTo,
PHUCYHKH, CXEMbI U T.J., IPUBOAMUTCS CIHCOK MCIOIB30BAHHOW JHUTEpaTyphl. [Ipu obcyxaeHnn
JOKJaga CTYASHT JaeT MCYEPIBIBAIOIINE, apryMEHTHPOBAaHHbBIE, KOPPEKTHBIE OTBETHl Ha
BOTIPOCHI.

- Onenka «xopomioy». Tema packpsiTa, IPUBEJCHO JOCTATOYHOE KOJIMYECTBO MaTepHaia, HO
IpY 3TOM MaTepuall B HEAOCTATOUHOW CTETEHHU MPOaHATM3UpOBaH aBTopoM. IIpesenTanus He B
HIOJTHOW CTETIEHH COOTBETCTBYET OOImMM TpeOoBaHUsAM. OTBETHI CTy/IEHTa HE Ha BCE BOIPOCHI
ABJIAOTCA UCHCPIIBIBAOIIMMHA U apIryMCHTHPOBAHHBIMH.

- OmneHka «yHOBJIETBOPUTEIFHO». TeMa pacKpblTa HE IOJHO, MaTepHal IMPHUBEICH Kak
npocrass KOHCTaTaluA (baKTOB, HC MpOaHAJIMU3UPOBAH, CTYACHT IIOKA3bIBACT IMOBCPXHOCTHBIC
3HAHHUA. [Ipe3eHTanuss YacTUYHO COOTBETCTBYET YCTAHOBJIEHHBIM TpeOoBaHWsM. [lpu
00CYX/IeHUH JOKJa/Ja CTYISHT He BCErAa JaeT IpaBHIbHBIC, MCUEPIIBIBAIOIINE OTBETHl Ha
3a/1aBaeMbIe BOIIPOCHI.

- OneHka «HEYIOBIECTBOPUTENBHO». Tema JOKIana HE pacKpeiTa, CKYAHBIH 00BeM
NPUBEICHHBIX MaTepUaJiOB; MPE3eHTals OTCyTCTBYeT. [Ipn oOCyKaeHun MoKiana CTyIeHT He
Aa€T OTBCTHI UJIM OHU HE COOTBCTCTBYIOT 3aJIaHHBIM BOIIPOCAaM.

4.5. IlpuMepHasi TeMaTHKa KypCOBBIX padoT (MPOEKTOB): HE MPEIyCMOTPEHbI Y4eOHBIM
IUTAHOM.

V. YYUEBHO-METOJUYECKOE 1 TH®OPMALIMOHHOE OBECIIEYEHUE
JUCLUIINHBI

a) mepevyeHb JUTepPaTypbl
1. bensicoBa, H. A. Mukpobuonorus [DnexktpoHnslii pecypc] / H. A. bemscosa. -
Munck: Beicimmas mkona, 2012, - 443 c¢. - Pexxum nocryma: DbC "Aidykc". - Heorpanuu.
noctym. - ISBN 978-985-06-2131-3 +
2. Tocmanos, P. I'. UmmyHonorust [Onektponusiii pecypc] / P. I'. T'ocmanos, H. M.
KosnbrueB [u np.]. - 3-e u3z., crep. - DNeKTpoH. TekcToBble naH. - Cankr-IlerepOypr : Jlanb,
2022. - 188 c. - OBC "Jlanp". - Heorpannu. goctym. - ISBN 978-5-8114-2593-8+

1. Mansues, B. H. OcHOBBl MHKpOOHOJIOTMM W HMMMYHOJIOTHH : yyeOHOe mocolue uis
CpEIHero PO eCCUOHAIBHOTO oOpazoBanust / B. H. Manbres, E. I1. TTamkog,
JI. . XaycroBa. — 2-¢ u3f., ucnp. W gon. — Mocksa : M3parensctBo IOpaiit, 2023. —
319 ¢c. — (IIpodeccuonansHoe oOpazoBanue). — ISBN 978-5-534-11566-6. — Tekcr
AIIEKTPOHHBIN / OO6pa3oBarenbHas iatdopma IOpaiit [caiT]. —
URL: https://urait.ru/bcode/518091 (nara obpamenus: 04.04.2023

4. [epsoun, Jimutpuii ['eHHagueBuy. OyHKIMOHANbHAsE MOP(OJIOTUS  KIETKH

[DnexTponHbIit pecypc]: yueb. mocodue / JI. I'. depsobun. - OBK. - M.: YHusepcurer, 2005. -
318 c. - Pexxum pocrymna: U3 "bubaunorex". - Heorpanuu. goctymn. - ISBN 5-98227-110-1

5. OCHOBBI IUTOJIOTUHU [DNEKTPOHHBIA pecypc]: mainblii npaktukyM. - 9BK. - Upkyrck:
UI'Y, 2012. - Pexxum noctyna: 943 "bubnuorex". - Heorpanuu. gocrym. +

6. Poiit, AiiBern. OcHOBBI IMMYHOJNOTHH: Hayd. m3a. / A. Poiit; mep. ¢ anrn.: T. B.
Benuxonsopckoif, T. H. Bnacuk, A. A. Heiidaxa; nox pen.: P. I'. Bacunosa, A. ®@. Kupkuna. -
M: Mup, 1991. - 327 c.: un.; 26 cm. - bubnuorp. B koHIe riaB. - [Ipeam. ykas.: ¢. 309-321. -
IMep. u3a: Essential Immunology / Ivan M. Roitt. - 6th ed. - London. - ISBN 5-03-001495-0 +

0) mepuoguYecKre U31aHUA
AKypnan  "Hmmynonocus".  I'ocyoapcmeennviti  nayunviti  yewmp  "Hncmumym


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

ummynonocuu” ®@MBA. Poccuiickas akademus nayk. The European Journal of Immunology
(https://onlinelibrary.wiley.com/journal/15214141). IMMUNOLOGY
(https://onlinelibrary.wiley.com/journal/13652567)

B) 0a3bl JaAHHBIX, HH(POPMAIHOHHO-CIIPABOYHbIE H MTOUCKOBbIE CHCTEMBI

1. Hayunas Dnexkrponnas bubamoreka http://www.e-library.ru

2. Nndopmanuonnas cucrema «EauHOE OKHO JOCTyMa K 00pa30BaTEIBHBIM pecypcam»
(http://window.edu.ru)

3. 9BC «FOPAMT». Anpec nocryna: https://www.biblio-online.ru/

4. Db M3patenbckoro meHTpa «Akaaemusi». Anpec mocryna: http://www.academia-
moscow.ru

5. http://neuroscience.ru/ . TlomyaspHbIA POCCHICKHIT HHTEPHET-PECYPC, TOCBSIICHHBIH

AKTyaJIbHBIM BOIIPOCAaM COBPEMEHHOU HEWPOOHOIIOTHH, KOTOPhIE BO3HUKAIOT, B TOM

YKCJIE U Ha CTBIKE C BOIIPOCAMH CYIICCTBOBAHHS MMMYHOJIOTHYECKUX MTPHHITUTIOB

(YHKIIMOHUPOBAHHUSI JICMEHTOB HEPBHON CHCTEMBEI;

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

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

8. Coro3 00pa3zoBaTeIbHBIX CATOB - ECcTecTBEHHBIC HAYKH

9. http://tusearch.blogspot.com - Ilouck 3JIEKTPOHHBIX KHHT, MMyOJHKAIMi, 3aKOHOB,
['OCToB Ha caifTax HayYHBIX 3JIEKTPOHHBIX OMOIHOTEK.

9. Google Scholar —TTouckoBas cucTema o HayYHOH JIUTEpaType.

10. Science Research Portal - Hayunas mouckoBas CHCTEMa, OCYIIECTBIISIOIIASL
MOJTHOTEKCTOBBIN MOUCK B JKypHaJIaX MHOTHX KPYITHBIX HAyYHBIX H3JATEIbCTB, TAKUX KaK
Elsevier, Highwire, IEEE, Nature, Taylor & Francis u ap. Mmer craTbu M TOKYMEHTHI B
OTKPBITHIX HayuHbIX 0a3ax maHHbIX: Directory of Open Access Journals, Library of Congress
Online Catalog, Science.gov u Scientific News.

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JJUCLHHUIIJINHBI
6.1. YueOHo-1a00paTopHoe 000py10BaHMeE:

Aynutopus  JUIs  TPOBENEHUS  3aHATUH  JIGKIMOHHOTO  THma:  000pyJoBaHa
CHenuaM3upoBaHHON  (y4eOHOM) wMebenpio Ha 25 TMOCaJOYHBIX MECT; TEXHUYCCKUMU
cpeactBamMu obOyudeHusi: mpoekrop Epson EB-X03, nocka mapkepHas; y4ueOHO-HArJsAHBIMU
ocOoOMsAMH, 00ECIEUNBAIONINMHA TEMATUYECKHE WIUTIOCTPAIlUK 110 JAUCIUIUIMHE: TPE3ECHTANN
M0 TeMaM IIPOTrPaMMBI.

Aymautopus UL TIPOBENSHHsI  3aHATHHA  MPAKTHYECKOro  TUMAa:  00OpyJoBaHa
crienManu3upoBaHHO (y4eOHOM) MmeOenpto Ha 10 moOcazouHBIX MeECT; JOCKOH MEeNOBOMH;
TEXHUYECKUMHU cpeAcTBaMU o0yuyeHus:: mpoekrop BenQ MSS521P  yuyeOGHO-HarnsgHpIMU
NOCOOUSMU: IPE3EHTALIUH 110 TEMaM ITPOrpaMMBbl.

KommnbroTepsiit  knace (yueOHast ayauTopus) Ui TPYMIOBBIX W WHIWBUAYATBHBIX
KOHCYJIbTAllMi, TEKYyLIEro KOHTPOJs M TMPOMEXYTOYHOM aTTecTallM, OpraHu3aluu
CaMOCTOSITEIIbHON paboThI: ayauTOpHs 000pyA0BaHa CrelMaTu3upoBaHHOM (yueOHOiT) Mebenbio
Ha 20 mOCaJO4YHBIX MECT, JOCKOH MeJoBO#; 00OpyaoBaHAa TEXHMYECKHUMM CpPEICTBAMHU
0o0ydeHust: cuctemMHsbIin 6510k PentiumG850, morutop BenQ G252HDA-1 mit.; cuctemMHbIit 6J10K
Athlon 2 X2 250, monutop BenQ G252HDA - 8 mt.; cuctemusiii 6mok PentiumD 3.0GHz,
MoHuTOp Samsung 740N — 3 mT.; MmoHoOnok IRU T2105P — 2 miT.; cuctemusii 610k Pentium
G3250, monutop BenQG955 — 1 mt.; cucremusiii 6mok Pentium G3250, monutop BenQ
GL2250 — 1 mr.; cucremubiii 610k Pentium G3250, monuTop Samsung T200 HD — 1 mr.;
cuctemHbIl 010K Pentium G3250, monutop Samsung T190N — 1 mt.; cuctemHsiii 610k Pentium
G3250, monutop Samsung 740N — 1 mr.; mpoektop BenQ MX503; skpan ScreenVtdiaEcot. C
HEOTPaHMYEHHBIM JOCTYIIOM K ceTu MHTepHeT u obecredyeHueM J0CTyla B DJIEKTPOHHYIO
nH(pOPMaAITMOHHO-00PA30BATENHHYIO CPETy OPTaHU3aIIUH.


http://neuroscience.ru/

[Tomemenne s XpaHeHHsT ©  NPOPUIAKTHYECKOTO  OOCIY)XMBaHUS  y4eOHOTO
o0opyioBaHus: ayauTopus 00OpyHOBaHA CHEIHATU3UPOBAHHONW MeOenbl0 Ha 3 TMOCaTOYHBIX
Mecta; HoyTOyK Lenovo I1580, mpoexktop BenQ MSS521P.

6.2. IlporpaMmmHoe obecneyeHue:

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). Jlorosop Ne03-016-14 ot 30.10.2014r.

Kaspersky Endpoint Security mis ousneca - Cranmaptabiii Russian Edition. 250-499.
®opyc Konrpakt Ne04-114-16 ot 14n0s0ps 20161 KES. Cuer NePCI[3-000147 u AKT ot
23n0510ps 20161 JIum. Ne1B08161103014721370444.

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

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

Office 365 mpodeccnonanbHblil TTIOC A yuarmuxcs. Homep 3akasa: 36dde53d-7cdb-
4cad-a87f-29b2a19c463e.

6.3. Texunyeckue M 3JIeKTPOHHbIE CPEACTBA:
[TpeseHTanmu 1o BceM TeMaM Kypca.

VIil. OBPA3OBATEJ/IBHBIE TEXHOJIOT U

Jlj1 ocBOE€HUS JUCHUIUINHBI « IMMYyHONIOTHs» MPUMEHSIOTCS Clieytolne oOpa3oBaTebHbIe
TEXHOJIOTHH:

- Ungopmayuonnasn nexyus. JIeKuust — 3TO CKaToe U3JI0KEHNE OCHOBHBIX HAYYHBIX (DaKTOB,
4TO SBJsICTCS 0a301 7S aHAlM3a PacCyKIeHUH, OLIEHOK.

- Jlexyus-euzyanuzayus. YUUT CTYJIEHTOB IpeoOpa3oBbIBATH YCTHYID U NHCbMEHHYIO
UHPOPMALIMIO B BU3YAIbHYIO (hOpMy, 4TO (OPMHUPYET Y HUX NMPO(HEeCCHOHATBHOE MBIIIJIEHHE 32
CYeT CHUCTeMaTHU3allMM W BbIIEJICHHS  Haumbojee  3HAYUMBIX, CYIIECTBEHHBIX JJIEMEHTOB
colepkaHus oOydeHus. 3ajaua IperojaBaTeliss MCIOIb30BaTh Takve (OPMBI HArJAAHOCTH,
KOTOpBIE HA TOJBKO JOMOJHSIOT CIOBECHYI0 MH(OPMAINIO, HO U CaMM SIBJISIFOTCS HOCUTESIMU
uH(popMaluu (CXEMbI, PUCYHKH, CIAWIBI-IPE3EHTAIlMN, U T.I.). DTOT BHJ JEKIUU JIydlle
BCErOMCII0JIb30BATh HA 3Talle BBEJCHUS CTYJCHTOB B HOBBIN pa3/iell, TEMY JHUCHUIUIMHBIL.

- [Ipobnemnas nexyus. B otnudne ot copepkanus HHOOPMAIIMOHHON JIEKITMH, KOTOPOe
npejyiaraeTcsl IMpernojaBaTelieM B BHJAE HW3BECTHOTO, MMOMAJIEKALIETO JIUIIb 3allOMUHAHUIO
Mmarepuaia, Ha MpoOJEMHOM JIeKIMM HOBOE 3HAHWE BBOJMUTCA KaK HEHU3BECTHOE IS
oOyuaromuxcs. IIpoGneMHas nekuus HauMHAETCS C BOMPOCOB, C IOCTAHOBKU HPOOJIEMBI,
KOTOPYI0 B XOJI¢ H3JO0XKEHUs MaTepuajia HeoOXOAWMO pemuTh. JIeKuus CTpPOMTCS TaKuM
00pa3oM, 4YTO TMO3HAHUS OOYyYaloIIerocs MPUOIMIKAIOTCS K TMOWCKOBOW, HCCIIENOBATEIHCKON
NeSITeIbHOCTH. 3/1€Ch YYacTBYIOT MBILIUIEHHE 00Yy4YarolIerocs U ero JUYHOCTHOE OTHOILIEHHE K
yCBaMBa€MOMY MaTepHuaiy.

- Jlexyus-6eceoa. llpeamonaraer HeNOCPEACTBEHHBIH KOHTAaKT IMpenojaBaTeis ¢
aynutopueit. [IpeumyiiecTBo JIeKIMu-0ece bl COCTOUT B TOM, YTO OHA IMO3BOJIAET MPHUBJICKATH
BHUMaHME CTYJICHTOB K HanOojee BaXXHBIM BOIPOCAM TEMBI, ONPENEIATh COAEpKaHUE M TEMII
W3JI0KEHUST y4eOHOTO MaTepHalia ¢ y9eTOM OCOOEHHOCTEHN CTYJEHTOB.

- I[Ipakmuueckue 3ausmusi — 3TO 3aHATHE, IPOBOAUMOE 0] PyKOBOJCTBOM IIpenoaBaTes
B y4yeOHOM ayAMTOpHUM, HANpaBICHHOE Ha YIIyOJIeHWE HAay4YHO-TEOPETHUECKUX 3HAHUM u
OBJIQJICHUE OIpENICIEHHBIMU METOJaMU CaMOCTOSTENbHOM paboThl, KOTOpoe (opMHpYyeT
npakTudeckne yMeHus. OqHo# u3 popM NpakTHIECKUX 3aHATUH B By3€ SIBIISICTCS CEMUHAP.



- Cemunap-uccneoosanue. TEXHOIOTHS IPOBEAECHUS TAaKOrO CEMHMHapa MOXET ObITh
pa3iIM4yHOM, B 3aBUCHMOCTH OT TOIO, KaKOW METOJ 3aJ0KE€H B €ro OCHOBY. B pamkax
JUCLUIUIMHBL  «ODKOJOTUsl MUKpPOOPTaHU3MOB» IPOBOJIUTCS CEMHHAp C IOJArOTOBKOM U
3acIyIlIMBaHUEM pedepaToB MO aKTyaJIbHBIM MpoOIeMaM TEOPUU M MPAKTUKU U MOCIEAYIOIUM
UX 00CYKJICHHEM.

- Konnoxeuymusl — BUIl y4€OHOTO 3aHATHSA, IPOBOJUMOTO C LIEIbIO MPOBEPKU M OLICHUBAHHS
3HaHUM yuamuxcs. KoJIokBUyM MOKET NPOBOAMTHCS B (opMe HHAMBUAYAJIBHOW Oecerbl
IpernoJiaBaTessi Co CTYACHTOM MM KaK MacCOBBI ompoc. B xome rpynmoBoro oOCyxaeHus
CTYAEHTBI yyaTcs BBICKAa3bIBaTh CBOK TOUKY 3PEHHUS 10 ONPEAEICHHOMY BOIIPOCY, 3alllMIIaTh
CBOE MHEHHE, TPUMEHSS 3HAHUS, TIOJIyYeHHBIE Ha 3aHATHUAX 110 IpeaMeTy. B xozie KomnokBruyma
TaKXKe IpOBEpsOTCS pedeparbl, Apyrue NHCbMEHHbIE padOThl CTYIEHTOB, MPOBOJUTCA
3aciylIMBaHUE J0KJIA0B.

- CamocmosmenvHras paboma cmyoenmos (cm. 1m.4.4).

- Jucmanyuonnvie  obpaszosamenvhvie  mexwonocuu.  Ilog  IUCTAaHIMOHHBIMU
00pa30BaTeIbHBIMU TEXHOJIOIMSIMUA ITOHUMAIOTCSI 00pa3oBaTeIbHbIE TEXHOJIOIMHU, Pealu3yemMble
B OCHOBHOM C IPUMEHEHHEM HMH()OPMALMOHHO-TEIEKOMMYHHUKAIIMOHHBIX ceTel. [Ipu ocBoeHnn
JUCLUIUIMHBL «DKOJIOTHsI MUKPOOPTaHU3MOBY» UCIIOIb3YIOTCS CIIEAYIOIINE TEXHOIOTHH:

* KelicoBasg TeXHONOTHUs — (¢opMa JUCTAHIMOHHOTO OOYYeHHUs, OCHOBaHHAs Ha
IPEOCTaBIEHNH O0ydarolmMcs HH(OPMAIIMOHHBIX 00pa3oBaTelbHBIX PECYpPCOB B BHJE
CHEIMATU3UPOBAHHBIX HA0OPOB Y4€OHO-METOJAMYECKHX KOMIUIEKCOB C HCIIOJIb30BAaHHEM
pas3InYHbIX BUAOB HOCUTENeH nHpopManuu (KeicoB);

" WHTEPHET-TEXHOJOTHS — CIOCO0 TUCTAHIIMOHHOW Iepenadn MHPOpPMaluu, OCHOBAHHBIN
Ha MCII0JIb30BaHUHM IT100aIbHBIX U JOKAJIbHBIX KOMIBIOTEPHBIX CETEHl 11 oOecrieueHus: J0cTyna
oOyyaromuxcst K WHGOPMALMOHHBIM 00pa3oBaTelIbHBIM pecypcaM H Uil (OPMHUPOBAHHSA
COBOKYITHOCTH METOJMYECKUX, OPraHU3allMOHHbIX, TEXHUYECKHMX U IPOrpaMMHBIX CpEICTB
peamu3any W YOpaBiIeHHs] Y4EOHBIM MPOIECCOM HE3aBHCMMO OT MeCTa HaXOXKICHHUS €ro
cyobekToB. Mcnonb3yercst O6paszoBarenshblii mopran UI'Y - educa.isu.ru.

VIill. OHEHOYHBIE MATEPHUAJIBI U1 TEKYIIEI'O KOHTPOJIS 1
MMPOMEXYTOYHOM ATTECTAIIIA

B kauectBe OLCHOYHBIX CPEACTB MIJId BXOAHOI'0O KOHTPOJA OLCHKU YPOBHA 3HaHUU
CTYZIEHTOB HCIIOJIb3yeTcs coOecemoBaHue. B mporecce cobecemoBaHusl OLEHUBACTCS yPOBEHb
BJIAACHU S 0a30BBIMH 3HaHUSAMU, YMCHUAMU, HABbIKAMU, HGO6XOI[I/IMI)IMI/I JJIs1 HadaJia O6y‘ICHI/I$[
1o jauciuruinHe «MIMMYHOJIOTHSI», ONpPEIENsAeTCs CTECIEeHb BIIAJCHUS HOBBIM MAaTEpPHUaIOM [0
Havasa ero u3yueHus.

Ouenounvie mamepuansl meKyu,eco KOHmpons opmupyromesa ¢ coomeemcmeuu ¢ JIHA

YHugepcumema
B pamkax mucuumiusabl «IMMYHONOTHS» HCHONB3YIOTCS ClEAyrone (HOpMbI TEKYIIEro

KOHTPOJIS
- YCTHBIH OIIpOC;
- MUChbMEHHas paboTa;
- KOJUIOKBHYM;
- pedepar;
- KOHTPOJIb CAMOCTOSITEIILHON paboTHI.
@DOH/T OLIEHOYHBIX CPEJICTB BKIIIOYAET!
- TEMaTHKa U MaTepuaJbl 3aJaHN,
- TEMaTHKa U BOIPOCHI K KOJJIOKBUYMaM,
- IepevYeHb TeM pedepaToB/q0KIaI0B,
- BOIIPOCHI Juist caMmocTosiTenbHoro nzydenus (CPC)
- BOTIPOCHI ¥ OMUJIETHI JUIS SK3aMEHa,




- KPUTEPHUH OLICHKU 3HAHUH CTYACHTOB.
Ha3naueHue OIIGHOUHBIX CPENCTB: BBIABUTH copmupoBaHHOCTh kommnereHiun OIIK-2,

OIIK-3 (cm. . 11).

Tembl pedepaToB

1.061mue npuHIUIBEl PYHKIMOHUPOBAHUS KIETOK HEPBHOM U UMMYHHOI CHCTEMBI.
2. MonekynsipHble MEXaHU3Mbl OHKOT'€HE3A.

3. TpaHcrIaHTallMOHHbBIE AHTUTEHBI.

4. ®eHOMEH AIIOTeHHON HHTHOUIMY y OECITIO3BOHOYHBIX.

5. CoBpeMeHHBbIH B3IJIST HA MOJIEKYJISPHbIE MEXaHU3Mbl IPOLECCUHTA U MPEACTABICHUS
AQHTUTE€HOB.

6. AyTouMMyHHBIC 3a00JI€BaHUS.

7. ®EeHOMEH MOJIEKYJIAPHOU "MUMUKpUM'".

8. CuMOMO3 1 ero TPAaKTOBKA C MO3UIIUH UMMYHOJIOTHH.

9. BakuuHbI 1 BaKLIMHALMS.

10. Vicionb3oBaHME aHTUTEN B MOJICKYJISIPHOM OHMOJIOTHH.

BOIIpOCBI IJISA MOATOTOBKH K KOJJIOKBUYMaM

Tema 1. UMMyHHTET — KOHTPOJIHPYOIMH (PAKTOP NPOTrPECCUBHOI IBOJTIOIUH.

1. cropust UMMYHOJIOTHH.

2. Pa3Butue mpenctaBieHUd O (akTopax, OMPEACNSIONIUX YYKEPOAHOCTh B OHMOIOTHYECKUX
CUCTEMaX.

3. AHTUTEHBI U AaHTUTEHHBIE IETEPMUHAHTHI.

4. Metoj MOJEKYJISPHBIX JINHEEK B ONPECIIEHUN Pa3MEPOB aHTUT€HHBIX JI€TEPMHUHAHT.

5. AHTHTEeHHBIN Apeid, mudT U aHTUTEHHAS MUMUKPHS.

6. AyTOaHTHTCHBI M ayTOAHTUTEIA.

7.ATTEHYUPOBAHHBIC AHTUTECHBI.

8. 'anrrensr. [lony4yeHne MMMYHOT€HHBIX TalITEHOB.

Tema 2. JBosonMOHbIE acNIeKThl (JOPMUPOBAHMS HMMYHHTETA.

1. DBoOIOIMOHHBIE 3aKOHOMEPHOCTH CTAHOBJICHUS HUMMYHUTETA y )KUBOTHBIX.

2. DeHOMEH aIOTEHHON WHTrUOWIMHN (THOPUIHOW PE3UCTEHTHOCTH), €r0 MEXaHH3MBI M
3HAYEHUE.

Tema 3. CTpYKTYpHO-QYHKUHMOHAIbHASI KOMIAPTMEHTAJIM3AlUsi HMMYHHOH CHCTEMBbI Y

MJIEKONIUTAIOLIHUX.

1. Opransl, TKaHU U KJIETKH UMMYHHOH CUCTEMBI.

2. llenTpanbHble (KpaCHBIM KOCTHBIN MO3T) U niepudeprueckue (cene3eHka, TuMpaTniecKie

Y3JIbI U Ip.) OpPraHbl UMMYHHOU CHCTEMBI.

Peuupkynsauus aMumM@pouuTos.

JIBr>keHue U pacceneHre TMM(OUIHBIX KIETOK B TKAHSX.

5. Murpanus u koonepaius HIMMYHOKOMIIETEHTHBIX KJIETOK B IPOIIECCE Pa3BUTHUS U CTUMYJI-
3aBUCUMON AU epeHIPOBKH.

Hw

Tema 4. IIponeccuHr u nNpeAcTaBJICHHE AHTUTCHOB.

1. Bosieuenne HeMMMPOUIHBIX KJIETOK (MakpodaroB, 303MHO(PHUIOB, TYUYHBIX KJIETOK,
KEpPaTUHOLIUTOB, AMUTEIUAIBHBIX KIETOK TUMYCA U JIP.) B 3allIUTHBIE MEXaHU3Mbl UMMYHHUTETA
2. llpuHIUNIBI pacro3HAaBaHUS UYYKEPOAHBIX MOJIEKYN TIOCPEICTBOM OEJKOB TJIABHOTO
komruiekca ructocoBmectumoctu (MHC) knaccos | u 1.

3. YOUKBHUTHH-3aBUCUMBII IPOTEOJIN3 OCITKOB M €ro 3HAUCHHE.



4. KogupoBanue u MoJiekyisipHas ctpykrypa 6eiakoB MHC. TTomumopduszm 6enxkoB MHC u ero
Ouonornyeckoe 3HaueHHe. BHYTPUKIIETOYHBIE U BHEKJIETOUHBIC aHTUTCHBI.

5. IlpoueccuHr u mpeacTaBieHHE AHTUTEHOB PAa3IMYHOTO MPOUCXOXKIEHUS. ACCOLMATUBHOE
y3HaBaHue aHTUreHoB (pectpukuus no MHC).

6. ApjanTuBHBIE NPUCIOCOOJICHUS BUPYCOB, MHKPOOPTraHM3MOB M JPYrHMX OHOOOBEKTOB,
3aTPYAHSAIONINE UX TPOLECCHHT.

7. CynepaHTUT CHBI.

Tema 5. Ctumy-3apucumas 1uddepenuuposka B u T immpouuros.

1. B u T numdonutel, MX pa3BUTHE, CYONONYJISALIHMH U CTPYKTYpHO- (YHKIHMOHAJIHHBIE
ocobenHnoctu. TunupoBanue MmapkepHbix (CD) 6enkoB TUMQOIUTOB.

2. MonekynspHble MEXaHU3MbI TPOHHOTO B3aUMOJICHCTBHSA: aHTUTCHIPEACTABISIONIAs KIeTKa—
T-xenmep—B-mumdonut.

3.  MonekyaspHble MEXaHHW3Mbl ~ y3HAaBaHHUS aHTUTEHOB JuMdouutamu. CrpyKTypa
AHTUTEHY3HAIOUINX PELeNTOpOB. Pereniyst aHTUreHoB JIMM(OIUTaAMH.

4. Ctumyn-3aBucumas nupdepenuuponka suMpountos. CUTHAIBHBIE YCTPOWCTBA B MEMOpaHe
muMmdonura.

5. Busyanu3zanus MeMOpaHHBIX POLIECCOB, CONPOBOXAAIOIINX PELETILNI0 AHTUTEHOB. YYacTHe
CUCTEMBbI UKINYECKUX HYKJICOTHOB M HOHHOTO TPAHCIIOpTa B MpeoOpa3oBaHUM BHEKIECTOUHBIX
CHUTHAJIOB BHYTPH KJIETKH.

6. JlomomHuTENnbHBIE POCTOBBIE M JU(PGEpEeHIIMPOBOYHBIE (BaKTOPbl  (MHTEPICHKUHBI),
YYaCTBYIOUIHME B aKTUBAIIMH JTUM(OHUTHBIX KIIETOK U X 3HAUYCHHE.

7. KioHanpHO-CeNEeKIMOHHAs Teopus oOpa3oBaHMsI AHTUTENl M €€ OKCIepUMEHTAIbHBIE
nokazarenberBa (O.M. bepuer, 1960 r.).

8. M3oTunsl UMMMYHOTJIOOYJITMHOB U MX OHMOJIOTHYECKOoe 3HaueHue. ['eHeTnueckue MexaHU3MBbl,
00ycIIOBIIMBAIOIIME PAa3HOOOPA3UE AaHTUTEI.

9. IlonsiTe 0 TUNIEPMYTALIMOHHOM Ipoliecce B B-mumdonunrax.

10. AyroanTuTena u ayTOMMMYHHBIE 3a00JICBaHUSI.

Tema 6. ®eHOMeH HMMYHOJIOTHYECKOH TOJIEPAHTHOCTH.

1. DkcnepuMeHTallbHbIE METOAbl ()OPMUPOBAHMSI Y JKHUBOTHBIX COCTOSIHUS TMPHOOPETEHHOM
MMMYHOJIOTHYECKOU TOJIEPAHTHOCTH.

2. Naunmanus coctosHus TonepantHoct Bupycom CITN a.

3. BpoxxieHHas IMMYHOJIOTHYECKAS TOJIEPAHTHOCTD U €€ 3HAUYCHHE.

Tema 7. CucreMa KOMILJIEMEHTA.

1. ®dynkunoHanbHOE Ha3HAUYEHHE OEITKOB CUCTEMbl KOMILIEMEHTA.

2. KJ'IaCCI/I‘-IeCKI/Iﬁ u aHLTepHaTHBHBIﬁ nyTH AKTUBAIIUU KOMIIJIEMCHTA U €TI0 perynsm;m[.
3. ®opMUpOBaHUE TUTUYECKOTO KOMILIEKCA.

Ouenounvle mamepuansl 013 RPOMENCYMOUHOU ammecmayuu é opme (3auema).

®dopma MPOMEKYTOUHOM aTTecTaluu - 3auem. Cuctema oreHokK: natudasHas. OC 3Toro Tumna
JOJKHBI BBISBIISITH CTENEHh OCBOCHUS TEOPETUYECKUX 3HAHUU Kak 0a3y s (OopMUpPOBaHUS
KOMIIETCHIINM, YMEHUSI MX TPUMEHSITh B CHTYaIUAX, MOACIUPYIOMINX MpodhecCHOHATHHYIO
NeSITeIbHOCTD, a Takxke chopmupoBaHHocTh kommeTeHnui (OITK-2, OTIK-3), 3asBineHHO# B 1.
M.



Paspadoruuk:
e
Wi nouedt Kmmmenkos U.B.
(moumnuce)

[Iporpamma coctaBiieHa B cooTBeTcTBUU ¢ TpeboBanusmMu ®I'OC BO mo HampaBieHHUIo
06.05.01 «buonnxeHepusi 1 GMOMHPOPMATUKAY.

[IporpaMmma paccMoTpeHa Ha 3acegaHuu Kadeapbl (U3HKO-XUMHUYECKOH OHOJIOruW,
ouounmxenepun u ononHdopmartuku 19.03.2025 r. mporoxon Ne 12.

& W
3aB. kadenpoi, 1.6.H., mpodeccop B.I1. Canosaposa @awﬁ.
Hacmoawas npoepamma, He modcem Oblmb 60cnpouszsedeHa Hu 6 Kaxou gopme bOe3

npeosapumenbHo20 NUCbMEHHO20 paspeulenus Kagheopuvl-paspabomuuka npocpammsi.



