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|. Ilean u 3axa4u JUCHUNJIMHDI:

Ilesib: 03HAKOMHTH CTYJCHTOB C OCHOBHBIMH (DEHOMEHOJIOTMYECKHMMH CBOMCTBAMU UMMYHHOM
CHCTEMBl XMBOTHBIX W COBPEMEHHBIMU MOJXOJaMHU HCIIOJIb30BAaHUS MMMYHOTJIOOYJINHOB H
ApYruX OHOJOTHMYECKH AaKTHBHBIX COCIMHEHMH HMMYHHTETa B MEIUKO-OHOJIOTHYECKUX
UCCIIEIOBAHUIX.

3agauyu IMCHUILINHBI:

1. PaccMoTperp TEOpPETHYECKHME OCHOBBI HWMMYHHOM 3allUThl KUBOTHBIX B HUX
3BOJIIOLIMOHHOM Pa3BUTHU.

2. CdopMupoBarh TMpEACTaBICHUS O Crmoco0ax IMOJYY4eHUsST W TOHKOH CTPYKType
MMMYHOTJIOOYTMHOB, UCTIOJIb3yEMbIX B HUMMYHO- M IMTOXUMUYECKUX METO/IaX MUCCIIECIOBAHMS;

3. PaccMoTpeTh BBICOKOA(()EKTUBHBIE CXEMbI MICHTU(UKAINA U KOJTHMYSCTBEHHOW OICHKU
OMOJIOTMUEKH aKTHUBHBIX COCIMHEHHM C HMCIOJIB30BAaHHMEM HAHO-, MOJU- M MOHOKJIOHAJIHHBIX
aQHTHUTEI.

4. IlpoaHanu3upoBaTh OCHOBHBIC HAIIPaBJIEHUS MCIOJB30BAaHUS HMMYHOTJIOOYIWHOB B
MOJIEKYJIIPHON OMOJIOTUM U MEJTUIINHE.

VYueOuplii kypc "TeopeTmueckue M TNPAKTUYECKHE AaCTEeKThl HMMYHOJIOTHH" SIBISETCS
JUCHMIUIMHON 0a30BOM yacTu y4eOHOro IUIaHa MOJATOTOBKM OakajlaBpOB IO HalpaBiICHHUIO
06.03.01 Buosorus. B cBsi3u ¢ 3TUM, OJIHA M3 3aJa4 HACTOAIIETO CIIECIIKypCa COCTOHUT B TOM,
YTOOBI MMO3HAKOMHUTH CTYJCHTOB C OCHOBHBIMU MEXaHHU3MaMH, 00ECIIEUYNBAIOIIMMH UMMYHHYIO
3aIUTY Yy JKUBOTHBIX, HAXOJAIIMXCS HA Pa3HBIX JTamax HSBOJIIOIMOHHOTO Pa3BUTHS.
CymecTBeHHass 4acTh Kypca TIOCBSILIEHA PACCMOTPEHHUIO METOAOJIOTHYECKUX MOAXOMOB,
KOTOpbIE MO3BOJISIIOT C TOMOIIbIO AHTUTEN KaYECTBEHHO M KOJMYECTBEHHO MACHTU(PUIIMPOBATH
OMOJIOTMYECKU AaKTUBHBIE COCIUHEHMS, COJEpKAIIMXCS B TeX, WIU HHBIX OHOJIOTUYECKHX
cyOcTpatax. B wacTHOCTH, B porpaMMy BKJIIOUYEHBI Pa3HOOOpa3HbIe METObl KOJMYECTBEHHOM
OLICHKM OHOMOJIEKY] C TIIOMOINBIO pEaKIUy MpeUuNUTaldd B pacTBOpe U B Tele.
PaccmaTtpuBatoTcsi  mpHHLMNUANbHBIE OCHOBBI ~ HauOojiee  YYBCTBUTEIBHBIX  METOJIOB
perucTpalny aHTUI€HOB — UMMYHO(EpPMEHTHBIH M paJMOMMMYyHOJIOTHYecKuil aHanmu3. byayt
paccMOTpeHbl COBPEMEHHBIE METOJbl MMMYHOBHU3YalW3allMM OHOJIOTMYECKUX CTPYKTYp C
MTOMOIIIBI0 CBETOBOW M BBICOKOpA3pEIIAIOIICH JIa3epHOU KOH(MOKaIbHONH MHUKpockonuu. Kpome
TOr0, BaXHEWIIMH pa3znen Kypca OyAeT TMOCBAILIEH aHadu3y I[PUMEPOB HCIIOJIb30BAHUS
MMMYHOTIJIOOYJIMHOB B MOJIEKYJIIPHOM OMOJIOTUM U MEIULIUHE.

Il. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. ucuunnuHa «TeopeTudeckue M MPAKTUYECKHUE AaCIEKThl WMMYHOJOTHU» OTHOCHTCS K
gacTu, GopMHUpYEeMOIl ydacTHUKaMU 00pa30BaTEIbHBIX OTHOLICHHIA.

2.2. Jlna n3ydeHHs JaHHOM y4eOHOW IUCLUIUIMHBI HEOOXOIMMBl 3HAHUS, YMEHHUS U HaBBIKH,
¢dopmMupyeMble TMPEALIECTBYIOIMMHU JUCUUIUIMHAMM Y4eOHBIX MporpaMM OakaiaBpHara,
U3yuyeHHe MaTepuana JUCHMIUIMHBI Oa3upyeTcss Ha 3HAHUAX, IMOJYYEHHBIX B Kypcax
OpraHM4ecKOil W HEOPraHW4YeCKOH XUMMH, (QU3MKH, OMOXUMHH, METOJOB MOJIEKYISPHO-
TeHETUYECKUX UCCIIEI0BAaHUM, MOJIEKYIAPHONH OMOPU3UKI

2.3. IlepedeHp nocneayOMMX Y4€OHbIX JUCIUIUIMH, IS KOTOPBIX HEOOXO0AMMBI 3HAHUS,
YMEHUS M HaBBIKH, (hopMUpyeMBble JaHHOH yueOHo# nucuumiannoil: [IpenauniaomHuas npakTuka,
B TOM YHCJI€ Hay4HO-HCCIeIoBaTeIbckast paboTa, BHIIOJTHEHNE MaruCTepCKOn AMCCepTaIHH.



II.,TPEBOBAHMUS K PE3YJIbTATAM OCBOEHUSA JUCHUIIJIMHBI

[Iporiecc oOcBOGHMS AWMCHUIUIMHBI HAalpaBieH Ha (OpMUpOBaHHE KOMIETCHIUMA B
cootBerctBu ¢ ®I'OC BO u OIl BO mno pannomy HampaBieHuro nojarotoBku 06.03.01
«buonorusy», npopmis «PU3NKO-XUMHYECKast OMOIOTHS U OUOTEXHOJIOTUSI»:
IIK-1: CrocobeH ocymecTBISATh HAayYHO-HCCIENOBATEIbCKYIO JAEATENILHOCTh MO PELICHUIO
(byHIaMEHTAIBHBIX W NPUKIAAHBIX 331ad B o0macTd  (U3MKO-XUMHUYECKOW Omosioruw,
OMOTEXHOJOTHH, ONOMH(DOPMATHKH U CMEKHBIX JTUCIUTUTHH
[TK-2: CriocoOeH ucnoib30BaTh COBPEMEHHBIE METOIBI M AKCIUTYaTHPOBATh MPO(ECCHOHATHLHOE
0o0OpyZIOBaHUE Ui BBITIOJTHEHUS HSKCIEPUMEHTAIBHBIX HCCIIEAOBaHUM B 001acTé (HU3MKO-
XHUMUYECKOH OMOJIOTHH, OMOTEXHOJIOTHH, OMOMH(MOPMATHKH M CMEKHBIX TUCHUIUIMH; a TaKKe

ompeneneHuss  OMOJOTMYECKOW  Oe30MacHOCTH  HPOAYKIMH  OMOTEXHOJOTHYECKHX U
OMOMENMIIMHCKUX  TIPOM3BOJICTB  KOHTPOJSI  OKPYKAaIOMIeW Cpeasl ©  AKOJOTHYECKOTO
MOHHUTOpPHHTA

HepequL IJIAHUPYEMBIX pE3yJbTaTOB oﬁyqemm no JTMCUHUIIVIMHE, COOTHECCHHBIX C
HHAUKATOPAMHU TO0CTUKCHUS KOMIIeTEeHIINIi

KoMmnerenuus HNuauxaropsl Pe3yabTaTsl 00yyeHus
KOMIIeTeH I Ui

IIK-1: WK 5k 1.1 3HaTh: MEePCIEKTHUBBI
Crocoben  OCYmECTBIATD | 3yqer neperexrisp | AMMYHOJIOTHYECKHX HCCIeI0BaHUMH,
Hay4HO- M THCITHTLTHHADHBIX OCHOBHBIC TIOHSTHSA, WJICH, JOCTHKEHUS H
HCCTIE0BATEIIbCKYIO HCCIIeZIOBAHHI, ocHoBHbIe | COBDEMEHHBIE  HANpPaBIE€HWA  Pa3sBUTHS
NeITENbHOCTE 0 | [omsTHS, HIEH, TOCTHOKCHHS 1 (U3UKO-XUMHIECKOU OHoJI0THH,
peIIeHuto COBDEMCHHBIE  HATIABICHHS OMOTEXHOJIOTHH, OMonHPOPMATUKH U
(byH1aMeHTaJIbHBIX Y | naspuris tbusuio- | CMEKHBIX JUCLUIIINH, OCHOBHBIE
OPUKIAIHBIX 33089 B | yunirveckoit Guonoruy, | MCTOJIOJIOTHYCCKHE  HOAXOMBI M METOJBI
obnactu ¢dusuKo- 6HOTEXHONOTHE, pemieHusl 3amad [0 TEeMaTUKE Hay4HBIX
XUMHYECKOH  OMoJIorny, GHOMH(BOPMATHKI 1 CMEKHBIX HICCIIENOBAaHUIM.
6I/IOTeXHOHOFI/II/I, JUCIHTLINH, OCHOBHBIE YMCTVI:Z HCHOHB3OB%TB IIOJIYYCHHBIC 3HaHUSA B
6H0HH¢)0pMaTHKH H | \eToIONOrHIecKHe  TIOIXObI CBOEH MMPAKTUYIECKOU NEATEITBHOCTH.

CMCKHBIX JUCHUIIIIMH

U METOABI PCIICHUA 3aaad I10

Bragers: HaBBIKAMHU
MOJIyYECHHBIX 3HAHUIL.

HCIIOJIb30BaHUA

TEMaTHKE HAYYHBIX
HCCIEIOBAHUN

HJIK nx12 3HaTh: COBPEMEHHBIC MPEJICTABJICHUS O
YMeeT uCMmosb30BaTh B | MpolleccaXx HMMMYHHOM 3alllMThl Ha BCEX
poeCCHOHATBHOU VPOBHSAX  OpraHu3aluid  OMOJOTHYECKHX
JICATEIIBHOCTHU CUCTEM, MPAaBUIIBHO  CTaBUTh  3aJ1a4M
COBpPEMEHHBIE HUCCIICIOBAHMS, 000CHOBBIBATH
NPEACTABICHUS 0 | aKTYyaJIbHOCTb, HOBU3HY, TEOPETUYECKYIO U
npoieccax NPAKTUYECKYK0 3HAYMMOCTh WUCCIEIOBaHUI,
JKU3HEICATEIIBHOCTH Ha | BBIOUpaTh M TPUMEHSATHh KIIACCHUYECKHE U
BCEX YPOBHSX | COBPEMEHHBIE METOBI, IPOTHO3UPOBATH
Opra"usanuu MIEPCIIEKTUBBI TATBHENIIIUX UCCIEA0BAHNN
OMOJIOTHYECKUX  CHCTEM, | YMETh: HCIONb30BaTh IONYyYEHHbIC 3HAHHUS B
HpaBI/IJ'ILHO CTaBUTH | CBOCH NPAKTUYICCKOU ACATCIIBHOCTU.
3a1a4u HCCIIEI0BAHUS, Bianmets: HaBBIKAMH HICITOJIB30BaHUS
06GOCHOBLIBATE MONTyYEHHBIX 3HAHUH.
aKTyaJIbHOCTh, HOBH3HY,
TEOPETHUYECKYIO "
IIPAKTHUYECKYIO
3HAYUMOCTD

HUCCICIOBaHMs, BBI6I/IpaTB




n INPpUMCHATH

KJIACCUYECKUE u
COBpPEMEHHBIE METO/BbI,
MIPOTHO3UPOBATH
MEePCIEKTUBBI
JATbHEUIINX
UCCIIEIOBAHU I

HJIK k13 3HaTh: TEPMHUHOJIOTUYECKH I armapar
Bnaneer JIOTUKOU U | HMMYHOJIOTHYECKOTO HCCIIEIOBaHUS,
TEPMUHOJIOTHYECKUM pueMaMu OopraHu3aluu padboTel 1o cOopy,
anmnapaTom Hay4HOTO | aHAJIH3Y, MIPOBEACHUIO Hay4HbBIX
WCCTIeOBaHUs, TMPUEMaMU | UCCIeA0BaHUMN onocuctem c
OpraHu3aiui padoThl IO | UCMOIH30BAHUEM COOTBETCTBYIOIIHUX

coopy, aHanu3y, | MeTooB, npukiaagHoro [10 u 6a3 qaHHBIX.
HpOBeI[eHI/IIO Hay‘-IHBIX YMeTh: HCIoJIb30BaTh IMOJTY4YCHHBIC 3HAaHUSA B
HUCCIEN0BAaHUI OUOCUCTEM CBOEM MPAKTUYECKON JIEATETbHOCTH.
C UCIIOJIL30BAHHUEM BJ'Ia,Z[eTLZ HaBbIKaMH HUCIIOJIb30BaHUA
COOTBeTCTBy}OHII/IX IMOJTYUYCHHBIX 3HaHWU.
METOJIOB,  TPHUKJIAJTHOTO
I1O u 6a3 naHHBIX

IK-2 HJIK k21 3Hath: TMpaBWia W TMPUHOUOBL  PabOTHI

Crioco0eH  MCIoJIb30BaTh | 3HAET MpaBuIIa u | mpubopoB U 000py0BaHUS

COBPEMEHHBIC METOJbI W | IPHHIIMITHI paboThl | HUMMYHOJIOTHUYECKHUX METOJIOB

AKCILUTYaTUPOBAThH pudopoB U | UCCIIEIOBAHUS  KMBBIX CHCTEM IJIsl HX

npodecCuoHaNbHOE 00opyI0oBaHuUs, WCIIOJIb30BaHUS B OMOTEXHOJIOTHH U

o0opynoBaHUE st | hyHIaMEHTaIbHBIC A | MEIULINHE.

BBITIOJTHEHU S MIPUKJIaIHbIE ACTIEKTHI | YMETh: HCHOIb30BaTh IONYYCHHBIC 3HAHHS B

SKCIHECPUMCHTAIBHBIX (DUBUKO-XUMUYECKUX, CBOCH TPAKTHYCCKOM ACSTEIBHOCTH.

HCCIICIOBAHNM B 00JacTH | OMOXUMHUYECKHX, Braners: HaBbIKaAMH HCIOJIb30BaHNA

(PU3UKO-XMMHYECKOM MOJIEKY/ISPHO- TIOTyCHHBIX SHAHHH.

ouosoruu, TeHETUYECKUX,

OMOTEXHOJIOTHH, UMMYHOJIOTMYECKHUX,

OronH(pOPMATHKU U | OMOTEXHOJIOTHYCCKHUX,

CMEXHBIX JUCUUIUIMH; a | OMOWHXEHEPHBIX,

TaKxe onpezeneHus: | 6MOMH(GOPMALIMOHHBIX

OMOJIOTHYECKOU METOJIOB  HCCIIEI0BAaHUSA

0€30MacHOCTH TPOAYKIUU | KUBBIX CHUCTEM, KOHTPOJIS

OMOTEXHOJOTHYECKUX U | KayecTBa CBIPBS,

OMOMETUITMTHCKUX OPOIYKLMH,  TMPOILECCOB

MIPOU3BOJICTB  KOHTPOJIS | OMOTEXHOJNOTHYECKUX U

OKpy)Xarmieid cpenbl U | OMOMETUITMHCKUX

JKOJIOTUYECKOTO POU3BOJICTB

MOHUTOPHUHTA HJIK ik 2.2 3HaTh: COBPEMEHHBIE HKCIIEPUMEHTAIbHBIE
YMeeT WHCmonb30BaTh B | METOIbl aHAIM3a OMOJOTHYECKH AKTHBHBIX
npodeccuoHanbHOM COEIMHEHU M WMMYHHOM CHUCTEMBI,
JEeSATENBbHOCTH CTPYKTYPBI u byHKIMH
COBPEMEHHbBIE UMMYHOKOMITETEHTHBIX KIIETOK, ux
AKCIIEPUMEHTATbHBIC KYJIbTUBHPOBAHUS, TE€HETHUUYECKOTO
METO/IbI aHallu3a | KOHCTPYUPOBAHUS XHUMEPHBIX
OMOJIOTUYECKH aKTUBHBIX | IMMYHOTJIOOYIMHOB, CO3/IaHUA

BEIIECTB, CTPYKTYpHl U
(GyHKIMU OMOTIOIMMEPOB,

MOHCKy.TISIpHO-6I/IOJ'IOI‘I/I‘-ICCKI/IX 0a3 JaHHBIX.




HJIK k23
Biageer HaBbIKAMU
podecCHOHAIBHOTO
MBIIIJICHAS, —TPOBEICHUS
Hay4YHBIX MCCJIEIOBAHUM,
UCIIBITaHUM, 0TOOpa Tpoo,
TIOJIEBBIX U J1A00PATOPHBIX
aHaJN30B, HCIOJIB30BAHUS

COBPEMEHHOTO
000pyI0oBaHUs TUTSt
WCCIIeIOBaHUS
MaKpOMOJIEKYJI, aHaJIn3a
JKHNBBIX CHUCTEM,
MOJIEKYJISIPHO-

OUOJIOTUYECKUX  JaHHBIX,
CO3IaHUs
OMONHKEHEPHBIX
00BEKTOB,  OMpeJeseHus
OHOJIOrNYECKOM
0e30I1acHOCTH
OUMOTEXHOJIOTHYECKOH |
OMOMENUIIMHCKON

PO TyKIIMH

3HaTh: mpaBwia pabOThl C XUBOTHBIMH B

paMKax [TpaBun HaJUJIekKalen
nabopatopuoit npaktuku (Good Laboratory
Practicer — GLP) wu  npuHUUIOB
61o6e30nacHOCTH paboThl c
OouocyoOcTparamu, SIBJISTFOLIIUMUCS
UCTOYHAKOM  OIACHBIX  MH(EKIIMOHHBIX
3a00J1eBaHU.

YMeTh: HCHOJb30BaTh MOJIYYCHHBIE 3HAHUS
B CBOEH MPAKTUYECKOW JIEATEIILHOCTH.
Buiagers: HaBbIKAMH HCITOJIb30BAHUS
ITOJTY4ECHHBIX 3HAHUM.




Oo0beM AUCHHUIIIMHBI COCTABJIACT 2 32a4YEeTHBIX C¢AUMHMUIIbI, 72 gyacos.

IV.COAEP/KAHUE U CTPYKTYPA JUCHUIIJINHBI

W3 HUX peanusyercs ¢ UCIOJIb30BAaHUEM AICKTPOHHOTO OOYYCHHS W JUCTAHIIMOHHBIX 00pa30BaTelbHBIX TeXHOJIOTUuH He MeHee 20% 9acoB oT
ayIuTOpHOU paboThl (6 gacoB).
Jlexuu — 18 gacoB, mpakTHYECKUE 3aHATUS — 18 4acoB, camocTosTeNIbHAs paboTa — 26 4acoB, KOHTPOJIb CAMOCTOSATEIHLHON PabOTHI — 2 Yaca.
dopma NPOMeKYTOUHOI aTTeCTAIIMU. 3a4eT.

4.1 Conepma}me AUCHUIIVIMHBI, CTPYKTYPHUPOBAHHO€ IO TEéMaM, C YKa3aHHEM BH/I0B y‘-leﬁHle 3aHATHIL M OTBEJEHHOIr0 Ha HHUX
KOJIN4YEeCTBA AKAACMHUICCKUX YaCO0B

Ne Paznea apucnumianHbl/TeMa g Bunbr yae6HOM paboThI, dopma TeKylIero
n/H < | BKIJIIOYAs CAMOCTOSTEIBHYIO PabOTy O0YYAIOIIUXCS, | KOHTPOJIst
= E MPaKTUYECKYIO MOJTOTOBKY U TPYJAO0EMKOCTh ycneBaemMocTu/
2 9 (B gacax) dopma
Y = o
o NMPOMeKyTOYHOI
= £ KonraktHas paboTa npenogaBaTens ¢ = pomesKy
=9 £ aTTecTalluu
£ e 00yJaronuMuCs =
= 2w o (mo cemectpam)
S < =
Q = &«
= & |28 s E
5 ; X 5 Jlexkuus | Cemunap/ KoncyabTanus e
S = = IIpakTuyeckoe, s 2
o S M 3 JaGopaTopHoe S w
s =~ = 3aHsTHe/ O =
1 2 3 4 5 6 7 8 9 10
1
Tema 1. UyxepoTHOCTh B OHOJIOTHYECKHIX 7 29 2 2 2 Pedepar
CUCTEeMaXx.
2
Tema 2. ®ynnameHTalIbHbIE CBOWCTBA 71 12 4 4 3 Pedepar
MMMYHHOU CHUCTEMBI.
3 | Tema 3. CynepaHTUIreHBl W BAKIUHBL. 7| 24 2 2 - 8 Pegpepar




4 Tema 4. Teopernueckue OCHOBBI Pedepar
MMMYHOXHUMHUHU U UMMYHOLIUTOXUMUMU. 7| 14 4 4 - 2
5 Tema 5. [IpuknaaHble aCIEKThI HCTIOJIb30BAHUS 71 12 2 9 i 5 Pedepar
AQHTHUTEI.
6 Tema 6. Ucnonb3oBaHue  aHTUTEN B
N Pedepar
MOJIEKYJIIPHON OMOJIOTHH. 7| 12 2 2 - 2
7 Tema 7. CoBpeMeHHbIE METOIbI
MMMYHOBU3YyaTU3alUH OMOJIOTUYIECKIX 7 6 5 9 i 5 Pebepar
00BEKTOB.
4.2 TliaH BHeAyIUTOPHOH CaMOCTOSITEIbHOI padoThl 00YYAIOLIUXCS MO THCIUIIJIHHE
CamocrosiTenbHasi pabota 00yJarommxcs Y4ebHo-
OHCHO‘IHO@ METOAUYECKOEC
Cemectp| HasBauwue pa3szena, TeMsl . Cpoku | TpymoemkocTh obecrieueHune
Bunx camocTosTensHOM paboThI CpEencTBO .
BBITTOJIHCHUS (gac.) CaMOCTOSITEIILHOMN
paboThI
[logrotoBka ~ K MpakTUYECKOMY  3aHATUIO  C
HCIOJb30BAHUEM KOHCIIEKTA JICKIIMH ¥ PEKOMEHIyEMBIX Google Scholar
Tema 1. UykepoJHOCTh B |[MHTEPHET-PECYPCOB. Pedpepar
7  |OMOJIOTHYECKHX Hammcanne pedeparoB 1o Tteme: «CTpykTypHOE| 2 Henenu 1
cUCTEeMaXx. MHOTOOOpa3ue  aHTUIEHOB»,  «AYTOQHTHIE€HBl U Hokan
ayroanturena». [loaroroBka nokiana u Hpe3eHTALMU
1o Teme pedepara.
[MogroroBka K  MPAKTUYECKOMY  3aHATHIO € Pedepar Google Scholar
Tema 2. UCIOJIb30BAaHNEM KOHCIEKTa JIEKIUU U PEKOMEHIyeMOn Hoxmnan
7 OyHIaMeHTaIbHbIC JUTEPaTypHI. 1 nenens 1
CBOMCTBa IMMYHHOU CaMocTosTensHOe U3yueHUe TEOPETUYECKOTO

CUCTCMBI.

MartepHaia 1o BompocaM: «MexaHu3Mbl ayTOUMMYHHBIX
3200JIEBAaHUIY.




CamocrosTenbHast paboTa 00yJaroIuXxcs Y4ebHo-
METOMYECKOe
OnenouHoe
Cemectp| Hasanue paznena, TeMbl . Cpokn | TpynoeMkocTb obecrieueHue
BI/IIL CaMOCTOATCIBHOU pa6OTI)I CpeacTBoO o
BEITIOTHCHHS (uac.) CaMOCTOSITENILHON
paboThI
[MogroroBka K  NPAKTHYECKOMY  3aHATHIO  C Komnokeuym | Google Scholar
MCITOJIb30BAaHUEM KOHCIICKTA JICKIIUU U PEKOMEHyeMOit Pecdepar
JUTEPATYPHI. OKJIa,
Tema 3. CynepaHTUreHbl patyp . ) a A
7 1 BAKIHHDL Hanmcanue pedepata mo BeiOpaHHOW Teme: «OueHka| 2 Henenu 2
’ s dexTuBHOCTH BaKI[UH, «Bakuunarus "
peBakimHanus». [loaroroBka MoKiIaga M Mpe3eHTANHN
1o Teme pedepara.
[MogroroBka K  NPaKTUYECKOMY  3aHATHIO  C Komnoxeuym | Google Scholar
WCTIOJIb30BAHMEM KOHCTIEKTA JICKIIUU U PEKOMEHIYEMOM
Tema 4. Teopernueckue|TMTCPATYPHL.
OCHOBbI MMMYHOXUMHH H CamocTosTensHOe U3ydeHue TEOPETUYECKOTO
7 MMMYHOLIUTOXUMHUH. MaTtepuala mo Bompocy: «[ OMOTEeHHBIH M IeTePOTCHHBIN| 2 HeaeIu 1
MeToabl UDA», «Mcnonb30BaHE UMMYHOIIUTOXUMHH B
3JIEKTPOHHOW MUKpocKkonum», «lIpsmMoil u HemnpsiMbie
METO/Ibl HUMMYHOLIUTOXUMUI.
IMoxrotoBKka K  MPAKTHYECKOMY  3aHATHIO  C Komnoksuym | Google Scholar
UCIIOJIb30BAaHUEM KOHCIIEKTa JIEKIUU U PEKOMEHIyeMOM Hoxnan
Tema 5. [IpuxknagHsie JIUTEPATYPBHI.
7  |acmiekTbl ucnoib30BaHusl |CaMOCTOSITENEHOE U3y4eHUE TEOPETUYECKOro| 2 HeAeTu 1
aHTHUTET. MaTepuaiga 1o Bompocam: «OmpeneneHue TPy

KkpoBu», «Tunupoanue CD-MapkepoB y KIETOK».




CamocrosTenbHast paboTa 00yJaroIuXxcs Y4ebHo-
METOINYECKOE
OnenouHoe
Cemectp| Hasanue paznena, TeMbl . Cpokn | TpynoeMkocTb obecrieueHue
BI/IIL CaMOCTOATCIBHOU pa6OTI)I CpeacTBoO o
BEITIOTHCHHS (uac.) CaMOCTOSITENILHON
paboThI
[MogroroBka K  NPaKTUYECKOMY  3aHATHIO  C Google Scholar
MCITOJIb30BAaHUEM KOHCIICKTA JICKIIUU U PEKOMEHyeMOit
JUTEPATYPHI.
CamocrosiTensHOE W3Yy4CHHE TEOPETUYECKOTO
Tema 6. Hcnosib3oBaHue .
.[Marepuana mo Bompocy: «HaHo-anTuTenma u uX
AQHTUTEN B MOJICKYJSIPHOM Pedepar
7 R WCIIOJIb30BAHUE B HMMYHOIIUTOXUMHUH U MEIUITHEY. 2 Henenm 1 Toknan
’ Hamnucanne pedeparos mo teme: « IKCEpUMEHTAIbHBIE
TIOJIXO/TbI, UCTIOIB3YEMBIC NIJIsl U3yUEHUs HANpPaBJICHHOU
JOCTaBKH  OWMOJIOTUYECKH  aKTUBHBIX  MOJIEKYII»,
[TogrotoBka mokiIaga W TPE3CHTAMU 10 TEMeE
pedepara.
[MogroroBka K  MPaKTUYECKOMY  3aHATHIO  C Google Scholar
WCIOJIb30BAHMEM KOHCHEKTa JIEKIUU U PEKOMEHIyeMOM
Tema 7. CoBpemMeHHbIE THTEPATYDEL.
METOBI CaMocCTosITeTbHOE M3ydeHue TEOPETUYECKOTO
VMMYHOBHSYAIMSAIMN  \yareppana  mo  Bompocam: «MeTOABI  BBISBICHHSA
7 |6uonornueckux o I nenens 1 Hoxnan
3aMmporpaMMHUpOBAaHHONW Trubenu KiIeTku», «MeToabl
00BEKTOB. onpesenenus nponaudepanuy Kietok», «IIporpammsl
00pabOTKN ITUTOJIOTMYECKUX JTAHHBIX (ZEN 2010 (Zeiss) u
Imaris® Bitplane 7.2.3.)

OO6mwmit 00BeM CaMOCTOSITEIILHON PaOOTHI MO AUCIMIUIHHE (4Yac) - 26

N3 Hux 00BbEeM caMOCTOSITEIBHOH pPa0OThI C HCHOJB30BAHUEM JJIEKTPOHHOTO OOYYCHHS W
JTUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH (yac) - 26




4.3 Conepixanue y4eGHOro MaTepuaJia

Tema 1. Uy:kepoaHocTh B OMOJTOTHYECKUX CHCTEMAX.

AHTUTEHBI, WX CTPYKTypa, MHOrooOpasue U OuWoJorudeckoe 3HadeHue. DakTopsl,
OIIpeneIIAIomue AHTUT€HHOCTb. IlonsTue 00 MMMYHOJIOMUHAHTHBIX rpyImmax.
3KCHepI/IM€HTaJH)HI)IC noaXxoabl, UCIIOJB3YEMBIC IJId OUCHKH aHTUI'CHHOCTU BCUICCTB pa3JII/I‘~IHOI71
IpHUpOALI. Hcnons3oBanue ranteHoB B HMMYHOUOHMTOXMUMHUU H MOJICKyJI?IpHOfI OHOJIOTHH.
HOJIy‘-IeHI/IG HMMYHOI'CHHBIX TallITCHOB. Hcnons3oBanue MCTOAAa MOJICKYJSAPHBIX JIMHCCK B
OLCHKEC pasMCpOB aHTUI'CHHBIX ACTCPMUHAHT.

Tema 2. ®yHnaMeHTAJbHbIE CBOIICTBA MMMYHHOI CHCTEMBI.

MouiekynspHble MEXaHM3MBbl PAaclO3HABaHUS YYXKEPOIHBIX MOJEKY1 U OHOINOJIMMEPOB.
[IpouieccuHr ¥ mpescTaBlIeHUEe aHTUT€HOB PA3JIMYHOIO MPOUCX0XKAeHUsA. OCHOBHbIE MPUHIMIIBI
1 MEXaHMU3MBbl aKTUBALIMM U (PYHKIIMOHMPOBAHUS UMMYHOKOMIIETEHTHBIX KJIETOK (Makpodaros,
T- u B-numdonuros). TeopeTnueckne 0CHOBBI, oOecreunBaroiire GyH1aMeHTaIbHbIE CBONCTBA
MMMYHHTETA: CHEHU(PUYHOCTb, HHIUBUIYAIbHOCTh, KJIOHAJBHBIM MPUHIMII pearupoBaHUs
TUM(OLUTOB, CIOCOOHOCTh Pa3In4aTh CBOM MOJIEKYIbl OT UyXKHUX.

Tema 3. CynepaHTUreHbl U BAKIUHBI.

[lonsiTie o cynepaHTUreHax M crnoco0ax MCKYCCTBEHHOM aKTUBHM3AlMM HMMYHUTETA.
[lomyueHue ¥ HCHOJB30BAHUE  JKUBBIX  ATTEHYUPOBAHHBIX,  WHAKTUBHUPOBAHHBIX,
PEKOMOWHAHTHBIX, CHHTETHYSCKHUX MENTUIHBIX, CYObeIUHUYHBIX (Ha OCHOBE BHPYCOMOI0O0HBIX
vactun), JIHK u MPHK-Bakuus.

Tema 4. TeopeTuueckue 0CHOBHI HIMMYHOXHMHH U HMMYHOIIUTOXMMMHU.

NMMyHM3a1Ms KUBOTHBIX, BBIACICHUE AHTHCHIBOPOTKU M OYMCTKA aHTUTEN. M30TUrmbl
nmmyHoriiooynuHoB  (IgA, IgM, IgE, 119G, IgD), ux w™onekymsipHas opraHu3zamus u
cnenupuuHOCTh.  TOHKOE  CTPOEHHME  KOHCTAaHTHBIX M BapuabelbHbIX  JOMEHOB
MMMYHOIJIOOYJIMHOB. JTanbl H3y4eHHs] TOHKOTO CTPOCHHUS HMMYHOTJoOynuHOB. CTpykTypa
AQHTUT€HCBSI3BIBAIOIIUX IEHTPOB. AHTHUIEHHOE CTPOCHHE HUMMYHOTJIOOYNUHOB.  DU3HKO-
XUMHYECKHE 3aKOHOMEPHOCTH B3aMMOJICHCTBUSI aHTUIeHAa U aHTUTena. [ eHeTudeckue
MEXaHU3MBbI, 00yCIOBIUBAIOLINE pa3HOOOpa3zue anTuTesl. CpoAaCcTBO M aBUAHOCTH. TeXHOJIOTUS
MOJIyYeHUsI TOJIM- M MOHOKJIOHANBHBIX aHTUTed ¢ nomoumeio rubpuaom (K. Kenep, C.
Munsimreitn, 1984 1). benku cuctemMbl KOMIUIEMEHTAa W WX KCIOJb30BaHUE B MMMYHOXHMHUHU.
PanHue u mo3gHMEe KOMIOHEHTHI, Y4acTBYIOIIUE B 00pa30BaHUU JIMTUYECKOTO KomIuiekca. [lyru
aKTUBALMM KOMIUIEMEHTA: KJIACCUUECKUN U aJIbTePHATUBHBIN.

Tema 5. [IpukiiagHbie aceKThI HCMOJIb30BAHUSI AHTHTEJI.

Metonpl uaeHTU(PUKAIIMN B3aUMOJCHCTBHS aHTUT€H —aHTUTENo. VIMMmyHompenumnuranus B
pactBope u B rene. Touka SKBUBaJIEHTHOCTH. Meroapl uMmyHoauddysuu B reme (MeTon
Manuunu, Meton VYxrepiaoHnu u ap.). HMmmyHosnekrpodopes. PakeTHwiid anekTpodopes.
[TaccuBHass W akTHWBHas TeMarrjilOTUHAUS M TE€MOJMU3 SPUTPOLUUTOB. Peakuusi CBS3bIBAHMS
OETKOB CUCTEMBI KOMIUIEMEHTA.

NmmyHodepmentHelii anamu3 (MUPA). Metoasl moinydeHHs KOHBIOraToB (aHTHUTEINO-
cyOcTpar; ranteH-pepMmeHT; ¢depment-Oenok) s MDA, Tlomydyenne u  cBoMcTBa
MMMOOMITU30BAHHBIX aHTUTEN U aHTUTeHoB. Knaccudukamus MeronoB UDA. ['ereporeHHbie u
romorenHble MeToibl UDA. PagnonMMyHOIOTHYECKUI aHAIU3.

Tema 6. Ucnoib30BaHHe AaHTUTEN B MOJIEKYJISAPHOI OMOJIOTHH.

HanpaBnennas 1gocraBka OHOJIOTMUECKHM AKTUBHBIX COEJMHEHUH B  KJIETKHU-MUILEHHU.
WNnentudukanys NOMyISNMA KIETOK MO MEMOpaHHBIM MapkepaMm. BbljeneHue KIeTOK.
YcranoBnenue GyHKIMI MEMOpaHHBIX U BHYTPHKJIETOUHBIX OenkoB. Mcnoab30BaHne aHTUTEN U



uX (parMeHTOB Uil M3Y4YCHUsT MEMOpPaHHBIX MPOIECCOB (JIaTEpalbHON MOJBMKHOCTU OEJIKOB,
o0pa3oBaHus KiacTepoB M K3MoB). OnpeneneHue rpynn KpoBU. [IMarHoCTHKAa U JIOKaIM3aIMs
OITyXOJICBBIX KJIETOK. AHanu3 auddepeHuupoBku KieTok. MHaKTUBaIMs BHYTPUKICTOYHBIX U
MEMOpaHOCBs3aHHBIX O€JIKOB. XHMMEpHbIE AHTUTENAa M HMX HCIOJIb30BAHWE B MEIUIMHE.
Hcnonp3oBaHue aHTUTEN JJIs1 HEUTpaIU3aluy JTUTaHA0B U UIMHUTAIMH UX JCHCTBUS.

Tema 7. CoBpeMeHHbIe MeTOAbl MMMYHOBH3YAJIM3ALMHU 0M0J10THYECKHX 00BEKTOB.

CseroBas u HMMYHOSJICKTPOHHAsA MHUKPOCKOIIUA. MCTKI/I, HCIIOJIB3YCMBIC IJId MCUYCHUA
antuten (pepMeHTHBIC, PaJOAKTUBHBIC, (IYyOPECIEHTHBIE, ONTHYECKU- U IEKTPOHOIIOTHBIE).
[Ipssmoe u HenpsiMoe nMmyHoMeueHue. 1Iponenypa nmmyHoMedeHns. KOHTPOJIBHBIE peakiuy U
OIICHKa pe3yJbTaTOB MMMyHOMeueHHs. Mcmomp3oBanne XpoMoQoOpoB Ui MEUEHHsS aHTUTE,
HCIIOJIb3YEMBIX B ONTHYECKOH MUKPOCKOIINH. d)nypecueHTHas[ MUKPOCKOIIHA. Ucnomb3oBanne
BBICOKOpa3pelaroleil 1a3epHoil KOH(POKaIbHON MUKPOCKONUU JUIsi UMMYHOMJIEHTHU(UKALUN
BHYTPHUKJIETOYHBIX O€IKOB U OMOMOJIMMEPOB.

4.3.1. TlepeyeHb CEMHMHAPCKUX, NPAKTHYECKUX 3aHATHI U J1a00PATOPHBIX padoT

Ne Ne HaumeHoBaHue TpyaoemMkocThb OueHouyHbIe Dopmupyembie
N/ | pasgesia | CeMHHApPOB, MPAKTHYECKHX (uac.) cpeacrea KOMIIETEHIHH
U TeMbI U J1a00PaTOPHBIX padoT Bcero | U3 Hux (MHaMKATOPHI)*
4acoB | MPaKTHYEC
Kast
MOArO0TOBK
a
1 2 3 4 5 6 7
1 | Temal Uyx)epoTHOCTh B 2 1 Pedepar IIK-1 40K nx1a
OMOJIOTMYECKUX CUCTEMAX. Hoxan MK-2 UK k21
2 | Tema2 dyH1aMEeHTaJIbHBIC 2 1 Pedepar IIK-1 HOK nx 11
CBOMCTBA UMMYHHOM Hoxnazn MK k12, AAK nx13
CHCTEMBI. I[IK-2 HIK ks
HJIK nx2.2, UIIK nxa.3
3 | Tema3 CynepaHTUTeHBI u 4 1 Pedepar IIK-1 HAK nx 11
BAKLIMHBI. Hoxnan MK k1.2, MAK 13
IIK-2 HIAK ks,
HIK 2, MIK 0.3
4 | Temad Teopernueckre  OCHOBBI 4 1 Pedepar IIK-1 HAK nx 11
UMMYHOXHUMHH u Hoxnan HIK k12, MIK 113
MMMYHOLIUTOXUMHUH. [IK-2 MIK s,
WK nrz2, WK nro3
5 | Tema 5 [Tpuknagabie ACIEKTEI 2 1 Pedepat IIK-1 HAK nx 11
HCIOIb30BaHUS aHTUTEIL. Hoxa MK nxc12, MAK nx1s
[IK-2 HIK 1.
WK nrz2, WK nro.3
6 | Tema 6 Hcnons3oBanne aHTUTEN B 2 1 Pedepat I[K-1 HAK nx 11
MOJIEKYJISIPHOM OMOJIOTHH. Hoxnazn HJK k12, IIK 13
[IK-2 HIK 1.
WK nrz2, WK nros
9 | Tema 7 CoBpemeHHbIE METOIbI 2 1 Pedepat I[K-1 HAK nx 11
MMMYHOBU3YyaJIN3al[1N Hoxma MK nx2, MK nx13
OUOJIOTUUECKUX OOBEKTOB. IIK-2 MK  xea,
HIK nrz2, 1K nro.3




4.3.2. IlepeyeHb TeM (BONMPOCOB), BHIHOCHMBIX HAa CAMOCTOSITEJIbHOE H3y4eHHe
CTYJAeHTAMM B PaAMKax camMocTosTe/bHOoil padorsl (CPC)
Tema 3ananne Dopmupyemasi 5010
n/n KOMIIETEHIHSI
1 Tema 1. YUyxepoanocts | 1. IToaroroBka noknanos [K-1 IK-1 40K
B OMOJIOTHYECKUX 0 TEME IIK-2 11, MIK 1k 12,
CHCTEMaX. 2. ITonroroska HJIK k13
KOHTPOJILHOMY OIPOCY ITK-2 MK nxoa,
UK 22 UK
1IK2.3
2. Tema 2. | 1. Iloaroroska AOKIaa0B IK-1 MK-1 uIK ok
dyHIaMeHTaIbHbIE 10 Teme IIK-2 11, MIK 1k 12,
CBOIICTBA  MMMYHHOI 2. ITonroroska HJIK k13
CHCTEMEL KOHTPOJILHOMY OIPOCY ITK-2 UK nrea,
HIK res. MK
ITIK2.3
Tema 3. | 1. IlogroroBka AOKJIa/I0B IK-1 MMK-1 HIK
3. CyrepaHTUTeHBI u | 10 Teme K-2 11, MIAK 1k 12,
BAaKIIUHBEIL. 2 HOHFOTOBKa K I/IﬂK K 1.3
KOHTPOJILHOMY OIPOCY ITK-2 UK niea,
WK 22, MK
I1K2.3
Tewma 4. Teoperudeckue | 1. Iloaroroska moknanos IK-1 IMK-1 HAK
4 OCHOBBI MMMYHOXUMHH | 110 TEME IIK-2 11, MIK ok 12
¥ IMMYHOLIUTOXHMUH. | 2- Honroroska HJIK nk13
KOHTPOJILHOMY OIIPOCY ITK-2 UJK niea,
UK nrea, MK
1IK2.3
Tema 5. Tlpuxnagnsie | 1. IToaroroska noknanos IK-1 I[K-1 uiK o«
S aCIIEKTHI 110 TEME I1K-2 11, MIK nx 12,
JFICTIONTb30BAHNUS 2. HoaroroBka K MK 113
AHTUTEIL. KOHTPOJILHOMY OIPOCY I1K-2 HIIK rxoa,
WK nr22, HIK
1IK2.3
6 Tema 6. | 1. IToaroroBka J0KIa10B IK-1 I[K-1 uaK ik
Hcnonp3oBaHue 0 TeMe T1IK-2 11, MIK 1k 12,
AHTHUTEI B | 2. Iloaroroska MK nx1s
MOJIEKYISPHOI KOHTPOJILHOMY OIPOCY IIK-2 UJK niea,
OMOJIOTHH. K e, MK
1IK2.3
7 Tema 7. CoBpemennblie | 1. Iloaroroska mokianos IIK-1 IK-1 HIK ok
METOIbI o Teme T1K-2 11, MOK 1k 12,
WMMYHOBHU3YAIU3allUU 2. IlogroroBka K HIK k13
61O TOIMYECKIX KOHTPOJILHOMY OIPOCY IIK-2 UK niea,
00BEKTOB. HAK 2, WK
IIK2.3
4.4. MeTtoauueckue YyKa3aHUsi M0 OPraHU3alMU CAMOCTOSITEJHLHOH PadoThI
CTY/IEeHTOB

CaMocTosTenpbHas pa60Ta CTYACHTOB SABJISICTCA COCTABHOM 4YacCThbIO yqe6Horo nponecca mu

HMCECT MCIbIO 3aKpCINICHUC U yT.IIy'6J'ICHI/IC TOJIYYCHHBIX 3HaHUN U HaBBIKOB, IIOMCK H
HpI/IO6peTCHI/IC HOBBIX 3HaHPII>i, a TakKKC BbIIIOJIHCHHUC y‘IC6HBIX 33.)13.HI/II71, IMOATOTOBKY K
NpEACTOAIINM 3aHATUAM, 3a4YCTaM U 3K3aMCHAaM.




JUia opraHuzalid caMOCTOSITENbHONM paboThl MO AucUMIUIMHE «Teoperndyeckue u
MPUKIIAJHBIE ACTIEKThl MMMYHOJIOTHI» HCHOJB3YIOTCS clenyromue (HOpMbl CaMOCTOSATEIBHON
y4eOHO paboTHI:

- PaGora Ha KOHCIIEKTOM JIEKLIUH.

- [TonGop, nzyyenue, aHaaIu3 peKOMEHIOBAHHOM JTUTEPATYPHI.

- CamMoCTOSITENTFHOE U3YyYEHUE OTACIBHBIX TEM, MaparpadoB, HE U3JI0KEHHBIX B JICKIINH.

- IlogroroBka K NHpPakTUYECKOMY 3aHATHUIO COCTOUT B TEOPETHYECKOM IMOJArOTOBKE U
BBINIOJIHEHUH NPAKTUYECKUX 3aJaHUH (pelIeHue 3a1a4, OTBEThI Ha BOIIPOCHI U T.J.).

- Hanmucanwme pedepatoB, moaroTroBKa JOKIAI0B.

- [loaroroBka K TECTUPOBAHMUIO.

- [logroroBka Kk 3a4ery.

Ilucomennvie pabomwi. JIns u3ydeHusl T€M, HE HU3JOKEHHBIX B JIEKIUH, PEKOMEHAYETCS
HCI0JIb30BATh OCHOBHYIO U JIOTIOJHUTENIbHYIO JINTEPATYPY, a TAK)KE€ UCTOUHUKHU, HAllICHHbIE TPU
MOMOIIM HMH(OPMAIIMOHHO-CIIPABOYHBIX M TIOMCKOBBIX cHcTeM. sl 3akperuieHus marepualna
pEeKOMEHAyeTCsl JIeNlaTh KpaTKue KOHCIEKTHI 1o TeMe. B pamkax aucuuniauasl «TeopeTndeckue
U TPHUKIATHBIC ACIEKThl UMMYHOJIOTHH» TaKKe MPETyCMOTPEHO BBITIOJIHEHUE NMHChMEHHBIX
paboT, B KOTOPBIX CTYJIEHTHI IOJDKHBI COCTaBUTh CXEMY TPO(UUYECKUX OTHOIIEHUHN B PA3JIMUHBIX
MHUKpPOOHBIX COOOIIECTBAX U CXEMbl KPYrOBOPOTOB pPsiia OMOT€HHBIX 371eMEHTOB (cM. 1. 4.3.2.).
KauecTBO BBINONHEHHOW pabOTHI OLEHUBAETCS B XO0J€ OOCYKIEHHS JaHHBIX BOIPOCOB IMpHU
MPOBEACHUH KOJUIOKBHYMa 110 COOTBETCTBYIOMIEH Teme (cM. 11. 4.3.1).

Pegpepam — ¢dopma nUCBMEHHONH pabOThI, KOTOPYIO PEKOMEHIYETCS MHPUMEHSTh MpH
OCBOEHHUH BapUaTUBHBIX (MIPO(UIBHBIX) AUCHUIUIMH HpodeccruoHanbHoro nukna. [lpeacrasnser
co00i1 KpaTKoe U3JI0)KEHHUE COAEP KaHMsI HAydYHbIX TPYIOB, JIUTEPATYPHI MO OMPEETICHHON TEME.
O6bem pedepara MmoxkeT gocturath 15-20 cTp.; Bpems, OTBOJUMOE Ha €ro MOJATOTOBKY — OT 2
Henenbs 10 Mecsina. llogrotoBka pedepara moapasymeBaeT CaMOCTOSTENBHOE U3ydeHUE
CTYACHTOM HECKOJBbKUX JIMTEPATYpPHbIX HCTOYHHKOB (y4eOHHUKOB, MOHOTrpaduii, Hay4dHBIX
cTaTeii W T.J.) MO ONpenenéHHOW TeMme, HE pacCMaTpUBaeMOM TOAPOOHO Ha JICKIWH,
CUCTEeMAaTH3allMI0 MaTepuana U KpaTkoe ero uzjoxenue. Llens Hanucanus pedepara — mpuBUTHE
CTYICHTY HaBBIKOB KPAaTKOTO U JJAKOHHUYHOTO MPEACTaBICHUSI COOpaHHBIX MaTepuaioB U (akToB
B COOTBETCTBUU C TPEOOBAHUAMU, MPEIbSBISIEMBIMU K HAYYHBIM OTYETaM, 0030pam U CTaThsIM.

Crpykrypa pedepara BKIIOYAET:

- TUTYNbHBIN JIUCT.

- ConepxxaHnue.

- Beenenue, rae kpatko Gpopmynupyercs npodiema, Leib U 3aa4u pedepara.

- OcHOBHas 4yacTh pabOThI COCTOUT U3 HECKOJIBKHX Pa3/eioB, B KOTOPBIX MU3JIaraeTcsi CyTh
TeMbl pedepara.

- 3aKIIIOUEHHE.

- CIUCOK HCTIOJIb30BAHHOM JINTEPATYPHI.

I[Ipu odopmnenun pedepara creayeT NPUIEPKUBATECA TEXHUYECKUX TpeOOBaHUA,
MpeIbsIBISEMBIX K pedepaTaM U KypcoBbIM paboTaM, UMEIOIINXCS Ha Kadeape.

Kputepuu onienuBanus pedepara:

- O1leHKa «OTIUYHOY» BBICTABIIAETCS B TOM Cllydae, eclid B pedepare MOJHOCThIO pacKphITa
Te€Ma, MPOAHAIMU3UPOBAHO COBPEMEHHOE COCTOSHHE BOIIPOCA, MaTepUall H3JIOKEH JIOTMYHO,
MOCJIeJIOBATEeNIbHO, MPUBEACHO He MeHee 10 nuTepaTypHBIX HMCTOYHHMKOB (Cpeau KOTOPBIX
npeobnasaeT auTeparypa 3a mocienHue S5 Jer), pedepaT o¢GOpMIIEH B COOTBETCTBUU C
TEXHUUYECKUMU TPEOOBAHUSMU, IPEABIBISIEMBIMHU K TAKOTO POJia paboTaM.

- OneHka «XopoIIo» - TeMa pacKphITa, MIPUBEAECHO JOCTATOUYHOE KOJMYECTBO MaTepuasa, HO
IpU 3TOM MaTepuajd B HEJAOCTATOYHOW CTENEHH IPOaHAIM3UPOBAH aBTOPOM, O(opMIICHHE
pedepara COOTBETCTBYET TEXHHUECKUM TPEOOBAHUSM.

- O1eHKa «yAOBJIETBOPUTEIHLHO» - TEMa PACKPBITa MOBEPXHOCTHO, MaTepUall MPUBEACH Kak
mpocrtasi KoHcTaTanus (hakToB, HE MPOAHATH3UPOBAH, B OQOPMIICHHH HMEIOTCS TEXHUYECKHE
HEJ0CTaTKHU, CIIMCOK JIMTEPATYPBl COAECPKUT MEHEE 5 UCTOUYHUKOB.



- OneHka «HEYIOBIETBOPUTEIBHO» - TeMa HE PACKPhITA, CKYAHBI 00BEM IMPHUBEICHHBIX
MaTepuasosB.

Yemuwuii 0oknao — 3to coobmenue B TeueHue 10-15 MuH, B KOTOPOM CTYJIEHT B JJAKOHUYHOM
(dhopMe J0KEH H3JI0KHUTh MaTepUall MO0 COOTBETCTBYIOIIEH TeMe, MPUACPKUBASChH CIICIYIOIIETO
IJIaHa: BBEJCHUE, OCHOBHAs 4YacTh, 3akiroueHue. JlOKiajg cOmpoBOXKIAeTCs IMpe3eHTAIUEH,
OTPAXKAIOIIEH OCHOBHBIE TOJIOKEHHS IO COOTBETCTBYIOIIEH TeMe, BKIIIOYAIOIICH HarJisIHbIe
Marepuanbl (cxembl, TaOmuibl, ¢oro U T.1.). [lo OKOHUAHWM JOKJIAma CTYICHTY 3aJal0T
BOIIPOCHI, KaK IpernojaBaTelib, TaK M CTYAEHThI, Ha KOTOpbIC MAOKIATYUK JOJDKEH [1aTh
HCYEPIIBIBAIOIINE OTBETHI.

Kpurepuu onienuBanust yCTHOTO JOKJIaaa:

- Onenka «oTiuuHO». B J0OKIane MOTHOCTBIO PACKPHITA TEMa, MPOAHAIU3UPOBAHO
COBPEMEHHOE COCTOSTHME BOMPOCA; CTYACHT CBOOOJHO BIIAJICET MaTepHUaJiOM, H3JIaraeT ero
JIOTUYHO, TIOCJIEI0OBATEIbHO, JIAKOHUYHO, COOJIIO/Iasi OCHOBHBIC MpaBWIA KYyJIbTYphl pEYH.
Jloknaa compoBOXKAAaETCS MPE3CHTALMEH, KOTOpas OTpakaeT OCHOBHBIEC TMOJIOKEHHS JOKIana,
MPE3EHTAIMS COCTaBJIEHAa TPAMOTHO C COONIIOZICHHEM OOITUX TPeOOBaHUH, MPaBUI MIPUPTOBOTO
odopmileHHs], MoJa4Yu rpadUyecKoro marepuaia, WUMEIOTCS CChUIKM Ha TpHUBEAeHHBbIE (OTO,
PUCYHKH, CXEMBI U T.JI., TIPUBOJUTCS CIUCOK HCIOJIB30BaHHOU JuTepaTypsl. [Ipu oOCcyxneHnn
JOKJIaJa CTYACHT Jae€T WCYEPIIBIBAIOIINE, apTYMEHTHPOBAHHBIE, KOPPEKTHBICE OTBETHI Ha
BOITPOCHI.

- OteHka «xopormioy». TeMa packpsiTa, IPUBEACHO JOCTATOYHOE KOJIMUECTBO MaTepuasa, HO
MIPU 3TOM MaTepual B HEIOCTATOYHOMW CTENEHW MpOaHaIu3upoBaH aBTOpoM. [IpeseHranms HE B
MOJTHOM CTEMEHU COOTBETCTBYET OOmmMM TpeOoBaHusM. OTBETHI CTyJCHTa HE Ha BCE BOTPOCHI
SIBJISTIOTCS. UCUEPTIBIBAIOIIUMU U apTyMEHTHPOBAHHBIMH.

- OueHka «yIOBJIETBOPUTENBHO». TeMa pacKpbiTa HE IOJHO, MaTepual MPHUBEACH Kak
mpocrtass KOHcTaTanusi ()akToB, HE MPOAHAIM3UPOBAH, CTYACHT IMOKa3bIBa€T MOBEPXHOCTHHIC
3HAHHUS. [Ipe3enTanysi 4YacCTUYHO COOTBETCTBYET YCTAHOBJIEHHBIM TpeOoBaHusaM. Ilpu
oOCyKJIeHHH JOKJaJa CTyIEHT He BCerja JaeT MpaBWIbHBIE, HMCUYEPIBIBAIOIIME OTBETHl Ha
3aJlaBaeMbl€ BOIIPOCHI.

- OmeHka «HEYAOBJIECTBOPUTEILHO». TeMa MoKjIaga HE PacKphITa, CKYIHBIM 00BeM
MIPUBEACHHBIX MaTEepPHAJIOB; Mpe3eHTalusi OTCYTCTBYeT. [Ipu oOcykaeHuu A0KIaaa CTYACHT He
JlaeT OTBETHI WJIM OHU HE COOTBETCTBYIOT 33JJaHHBIM BOIIPOCAM.

4.5. IlpuMepHasi TeMaTHKa KYPCOBBIX padoT (IIPOEKTOB). HE MPEIyCMOTPEHBI YICOHBIM
TUTAHOM.

V. YYEBHO-METOJUYECKOE 1 UH®OPMAIIMOHHOE OBECIIEYEHUE
TV CHUIIINHBI

a) OCHOBHAf JIUTepaTypa

1. Benmscora, H. A. MuxkpoOuonorus [Onexkrponnbii pecypc] / H. A. benscosa. -
Munck: Boicmimas mkona, 2012, - 443 c. - Pexum pocryna: ObC "AiOykc". - Heorpanuu.
noctyi. - ISBN 978-985-06-2131-3

2. JleBuHCOH, V. MenunuHckas MUKpOOHOJIOTHsT M UMMYHOJIOTUSL [DJIEKTPOHHBIN
pecypc] / V. JleBuncoH. - Mocksa: JlaGopatopust 3uHanuii (panee "BMHOM. JlaGoparopus
snanmii"), 2015. - Pexxum gocryma: ObC "UspatenbctBo "Jlawp". - Heorpanuu. mgocrtym. -
ISBN 978-5-9963-2913-7.

3. Jonros B.B. UMMyHOXMMHUYECKUI aHAIN3 B TaOOPATOPHON MeIUIIMHE. YUueOHOe
mocobue. 2015. 418 c.

4. EropoB A.M. Teopus 1 npakTHKa UIMMYHO(EPMEHTHOTO aHau3a. Y4yeOHoe nmocooue.
2007.

MakcumoBa H.E.,Mouyneckas H.H., Emenssno B.B., Haranusa Hukomaesna Mouynbckas
H.H., lepsibuna C.C. OcHOBBI UMMYyHOaHaIM3a. YuebHoe nocodue. 2021. 148 c.


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
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%9B%D0%B5%D0%B2%D0%B8%D0%BD%D1%81%D0%BE%D0%BD%2C%20%D0%A3%2E%20

0) 10MOJIHUTEIbLHAS JINTEepaTypa

1. Hepsbun, Jmutpuii ['enHagueBud. OyHKIHOHANBHAST MOP(MOIOTHS  KIETKH
[DnmexkTponHbI pecypc]: yuebd. mocobue / 1. I'. lepsoun. - OBK. - M.: Yuusepcurer, 2005. -
318 c. - Pexxum gocryna: OU3 "bubnuorex". - Heorpanud. nocrym. - ISBN 5-98227-110-1

2. OCHOBBI IUTOJIOTUH [DNEKTPOHHBIN pecypc]: Manbiii npakTukyMm. - OBK. - Mpkyrck:
Ury, 2012. - Pexxum nocryna: 943 "bubmuorex". - Heorpanud. mocrym.

3.  Bsarumna, Omnsra ®enoposHa. Manelii  TpakTUKyM TI0 MHKPOOHOJIOTHH
[DnekTponHblii pecypc]: yued.-meron. mocodue / O. ®. Bsaruuna, H. E. Bykosckas, O. A.
XKunkuna; Upkyrckuil roc. yu-T, Hayu. 0-ka. - DnexTpoH. TekctoBble naH. - Mpkyrck: UT'Y,
20009. - 1 a1. onrt. guck (CD-ROM); 12 cm. - (Tpynbl yuensix UT'Y).

4. Poiit, AiiBen. OCHOBBI UMMYHOJIOTHH: Hayd. u3A. / A. Poiir; mep. ¢ anrm.: T. B.
BemukonBopckoit, T. H. Bmacuk, A. A. Helidaxa; mox pen.: P. I'. Bacunosa, A. ®. Kupkuna. -
M: Mup, 1991. - 327 c.: un.; 26 cMm. - bubnmmorp. B xonue rnas. - [lpeam. ykas.: c¢. 309-321. -
I[Tep. w3a: Essential Immunology / Ivan M. Roitt. - 6th ed. - London. - ISBN 5-03-001495-0

5. Kopkesckuii [1. 3., Kupuk O. B., Konoc E. A. UMMmyHOLIMTOXMMUS 1 KOHPOKAIbHAS
Mukpockonus.- nox pex. [. O. Kopxkesckuii. 1918.

6. Llreiin I'.1. PykoBoacTBo 1o koHpokaabHOU Mukpockonuu.2007.

B) MepUOANYECKUEe U3IAHUS

AKypnan  "Hmmynonoeus”.  I'ocyoapcmeennviti  nayunviti  yenmp  "Hncmumym
ummynonocuu” ®MBA. Poccuiickas axkademus nayk. The European Journal of Immunology
(https://onlinelibrary.wiley.com/journal/15214141). IMMUNOLOGY

(https://onlinelibrary.wiley.com/journal/13652567)
r) 0a3bl JAHHBIX, HHPOPMAIMOHHO-CIIPABOYHbIE U TOUCKOBbIE CHCTEMBI

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

2. Undopmanmonnas cucrema «EquHoe 0KHO JocTymna K 00pa3oBaTeIbHBIM pecypcamd»
(http://window.edu.ru)

3. OBC «HOPAMTy. Anpec mocryma: https://www.biblio-online.ru/

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

5. http://neuroscience.ru/ . ITomyaspHbIi POCCHICKHIT HHTEPHET-PECYPC, MOCBSIIECHHBIN
aKTyaJIbHBIM BOIIPOCAM COBPEMEHHOI HeHpPOOHOIOTHH, KOTOPbIE BOSHUKAIOT, B TOM
YHCIIe ¥ Ha CTHIKE C BOMIPOCAMU CYIIIECTBOBAHUS HUMMYHOJIOTMUYECKUX TPUHIIUIIOB

(G YHKIIMOHUPOBAHUS 3JIEMEHTOB HEPBHOM CHCTEMBI;

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

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

8. Coro3 00pa3oBaTenbHBIX CaliTOB - EcTeCTBEHHBIC HAYKH

9. http://tusearch.blogspot.com - TTouck 3IeKTPOHHBIX KHHUT, IyOJHKAIMii, 3aKOHOB,
I'OCToB Ha caiiTax Hay4HBIX JIEKTPOHHBIX OHOIHOTEK.

9. Google Scholar —TTouckoBas cucrema 1o Hay4HOU JTUTEPATYPE.

10. Science Research Portal - Hay4ynas mmouCKOBas CHCTEMa, OCYIIECTBIISIOIIASL
MOJIHOTEKCTOBBIN MOUCK B JKypHAlTaX MHOTHUX KPYIHBIX HAyYHBIX M3aTEIbCTB, TAKUX Kak
Elsevier, Highwire, IEEE, Nature, Taylor & Francis u np. Mmer ctateu u JOKyMEHTH B
OTKpPBITBIX HaydHbIX Oa3ax maHHbIX: Directory of Open Access Journals, Library of Congress
Online Catalog, Science.gov u Scientific News.

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JJUCLHHUIIJINHbI
6.1. YuedHo-1a60paTropHoe 000py10BaHue:
Aynutopus Ui TPOBENEHUS  3aHATUNA  JIGKIIMOHHOTO  THma:  000pyaoBaHa
CHeraTu3upoBaHHON (ydeOHOU) MeOenpt0o Ha 25 TMOCaJAOYHBIX MECT; TEXHHYECKUMH
cpenctBamu oOydenus: mpoektop Epson EB-X03, mocka mapkepHasi; y4eOHO-HarisaHBIMU


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://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%92%D1%8F%D1%82%D1%87%D0%B8%D0%BD%D0%B0%2C%20%D0%9E%D0%BB%D1%8C%D0%B3%D0%B0%20%D0%A4%D0%B5%D0%B4%D0%BE%D1%80%D0%BE%D0%B2%D0%BD%D0%B0
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
http://neuroscience.ru/

ocOOUsAMH, 00ECIIEUNBAIONIUMH TEMATHYECKHE WJUTIOCTPALMU 10 JUCUUIUIMHE: Tpe3eHTalun
10 TeMaM MPOTPaMMBbl.

Aymutopus  ais  TpOBENEHHMsS]  3aHATHHA — MPAKTUYECKOro  Tuma:  oOopyaoBaHa
crenuanu3upoBaHHoN (y4eOHOI) MmebOenpto Ha 10 MOCamOYHBIX MECT; JIOCKOW MEJOBOH;
TEXHUYECKUMH cpeacTBaMu oOydenus: mnpoekrop BenQ MS521P  y4yeOHO-HATIIAIHBIMU
MOCOOMSIMU: TPE3EHTALINH 110 TEMaM MPOTPAMMBI.

Komnbrotepusiii  knmacc (yueOHast ayauTopus) JUlsl TPYNIOBBIX M WHAMBUAYAJIbHBIX
KOHCYJIbTAIlMi{, TEKYIIEro KOHTPOJS W NPOMEXKYTOYHOH  aTTecTalud, OpraHu3alyu
CaMOCTOSITEJIbHON pabOThI: ayAUTOpHUs 000pyIOBaHa CIEIUATU3UPOBAHHOM (YueOHO) MeOenbio
Ha 20 mocamouYHBIX MECT, JOCKOH MEJOBOH; 000pynOBaHa TEXHUYECKUMH CpPEACTBAMU
oOyuenusi: cucreMHbIi 610k PentiumG850, morurop BenQ G252HDA-1 mT.; cUCTEeMHBIH OJIOK
Athlon 2 X2 250, monutop BenQ G252HDA — 8 mit.; cucremusiii 6ok PentiumD 3.0GHz,
Mouutop Samsung 740N — 3 mt.; MoHoOsok IRU T2105P — 2 mir.; cucremusiii 610k Pentium
G3250, monutop BenQG955 — 1 mt.; cucremusii 610k Pentium G3250, monutop BenQ
GL2250 — 1 mr.; cucremusiii 610k Pentium G3250, monutop Samsung T200 HD — 1 mir;
cucreMHbIit 650Kk Pentium G3250, monuTop Samsung T190N — 1 mit.; cuctemuslii 610k Pentium
G3250, monutop Samsung 740N — 1 mt.; mpoektop BenQ MXS503; skpan ScreenVtdiaEcot. C
HEOTPaHWYEHHBIM JIOCTYIIOM K ceTh HHTepHeT M obecredeHneM JOoCTyna B DIIEKTPOHHYIO
MH(POPMAITMOHHO-00Pa30BaATEIBHYIO CPEly OpraHU3aIINH.

[lomemienne s XpaHeHHUS U OPO(UIAKTHYECKOTO  OOCIYy)KHMBAaHHUS  y4eOHOIO
000pyI0BaHUs: ayaUuTOpUsi 00OpyIOBaHA CIEIHATM3UPOBAHHONW MeOenpi0 Ha 3 TOCaI0YHBIX
Mecta; HoyTOyK Lenovo 1580, mpoekrop BenQ MS521P.

6.2. IIlporpammHoe 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 mms 6usheca - Cranmaptaeiii Russian Edition. 250-499.
®opyc Konrpakr Ne04-114-16 ot 14n0s0ps 20161 KES. Cuer NePCI[3-000147 u AKT ot
23n0s16pst 20161 Jlum. Ne1B08161103014721370444.

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

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

Office 365 mpodeccnonanbublil Twit0C Ayt yuamuxcs. Homep 3akasa: 36dde53d-7cdb-
4cad-a87f-29b2a19c463e.

6.3. TexHuyeckue U 3JIeKTPOHHbIE CPEACTBA:
[Ipe3enTanuu mo BceM TeMaM Kypca.

VIil. OBPA30OBATEJIBHBIE TEXHOJIOT'MHU

Jlia ocBoeHus: nucuuIuiMHbl «TeopeTnueckne M NMPAKTHYECKHUE aCIEeKThl UMMYHOJOTHH»
MIPUMEHSIOTCS Cenytole 00pa3oBaTeabHble TEXHOJIOTHUU:

- Ungpopmayuonnasn nexyus. Jlekuns — 310 ¢KaToe U3J0KEHHE OCHOBHBIX HayYHBIX (DaKTOB,
qTO sIBJIAETCS 0a30i /Ui aHaNM3a PacCyKICHUH, OLIEHOK.

- Jlexyus-euzyanuzayus. YUUT CTYJEHTOB MpPeoOpa3OBbIBATE YCTHYIHO M IHCHbMEHHYIO
nHGOpMAIHIO B BU3yaIbHYIO (hopMy, 4TO (POpMHUpPYET Y HUX NPOEeCcCHOHATBLHOE MBIIUICHUE 3a
CUeT CUCTeMAaTH3allMil W BBIACNEHHs  HauOojee  3HAYUMBIX, CYIIECTBEHHBIX 3JIEMEHTOB
cojepkaHus oOydeHHs. 3ajaya IpernojaBaTesis HCIOJIb30BaTh Takue (OpMBI HATJISTHOCTH,



KOTOpBIE Ha TOJBKO JOIOJHSIOT CIOBECHYIO MH(OPMALMIO, HO U CaMH SIBIISIOTCS HOCUTEISIMU
uHpopManuu (CXeMbl, PUCYHKH, CIaWJbI-MIPE3CHTAllMMA, W T.I.). OTOT BHJ JICKUUHU JIydIle
BCErOMCIIONB30BaTh HA ATAIE BBEJICHUS CTYACHTOB B HOBBIN pa3zell, TEMY IUCLUIUIMHBI.

- IIpobnemnasn nexyus. B otnuuue oT conepkaHust *HPOPMALMOHHOM JIEKIIHH, KOTOPOE
IpeaiaraeTcsl IMpenojaBareleM B BUAE H3BECTHOIO, MOJIEXKAILEro JIMUIb 3allOMUHAHUIO
Marepuaga, Ha IpOOJIEMHOHN JIEKIIMM HOBOE 3HAHUE BBOJUTCA KaK HEU3BECTHOE IS
oOyuaromuxcs. [IpoOneMHast JeKuus HaYMHAETCS C BOMPOCOB, C TIOCTAHOBKU IPOOIJIEMBI,
KOTOPYIO B XOJ€ M3JI0XKEHHUS Marepuajia HEeoOXOOuMO pewmuThb. JIEKIUs CTPOUTCS TaKUM
o0pa3oM, 4TO TO3HAHHUS OO0YYaromIErocss MPUONIKAIOTCS K TOMCKOBOM, HMCCIEI0BATENbCKON
JESITEIbHOCTH. 3/IECh YJacCTBYIOT MBILIJIEHHE 00YYaroIIerocsi ¥ €ro JUYHOCTHOE OTHOLIEHHE K
yCBaMBa€MOMY MaTepuaiy.

- Jlekyus-6eceoa. Ilpenmnonaraer HEMOCPEICTBEHHBIM KOHTAKT TMperojaBaTeisl ¢
aynutopueit. [IpeumyiecTBo JeKIuu-0ecebl COCTOUT B TOM, YTO OHA TO3BOJISIET MPUBJICKAThH
BHMMAaHHE CTYJIEHTOB K Haubosiee BaXHBIM BOIPOCaM TEMBI, OIPEIENATh COJACPKAHUE U TEMII
U3JI0’KEHUS y4eOHOro MaTepuasa ¢ yueToM 0COOEHHOCTEN CTyEeHTOB.

- Ilpakmuueckue 3anamus — 3TO 3aHATHE, IPOBOAUMOE TOJI PyKOBOJCTBOM IIpenojaBaTess
B y4yeOHOM ayAWTOpPHM, HANpaBICHHOE Ha YIIyOJE€HHWE HAaYYHO-TEOPETUYECKUX 3HaHWM u
OBJIaJIEHUE OIpeAeNeHHbIMU METOJaMH CaMOCTOSITENIbHOM paboThl, KOTOpoe (QOpMUpPYET
npakTuaeckue ymenus. OJ1Hoi U3 GopM NMpaKkTUUECKUX 3aHATUN B By3€ SBJISETCS CEMUHAP.

- Cemunap-uccneoosanue. TeXHOIOTHUS TPOBEIACHHUS TaKOrO CEMHHAapa MOXET ObITh
pa3IMYHOM, B 3aBHCHUMOCTH OT TOTO, KakOoW METOJ 3aJ0XeH B €ro OCHOBY. B pamkax
JUCHMIUIMHBL TPOBOJUTCS CEMHMHAp C TIOATOTOBKOM U 3aciylmiuBaHueM pedeparoB 1o
aKTyaJIbHbIM NpoOeMaM TEOPUU U MPAKTUKH U MOCIEAYIOUIUM X 00CYKICHUEM.

- Konnoxeuymer — BUJI y4eOHOTO 3aHSTHS, IPOBOAUMOTIO C LIE€TbIO MPOBEPKH U OLIEHUBAHUS
3HaHMN yyammxcs. KooKBUYM MOXET MPOBOAMTHCS B (opMe HHAWBUIyaTbHOM Oecelbl
MpernojaBaTesis CO CTYACHTOM WM KaK MacCoBBIM ompoc. B Xxozme rpynmoBoro oOcyxaeHUS
CTYJEHTBI y4aTCsl BBICKA3bIBAaTh CBOK TOYKY 3PEHMS MO ONIPENEICHHOMY BOIPOCY, 3alUIIATh
CBO€ MHEHME, IPUMEHSS 3HAHUS, [TOJTYYCHHbIE Ha 3aHATUAX 1O IpeaMeTy. B xone koiutokBuyma
TaKKe NpoBepstoTcsl pedeparbl, Ipyrue NHUCbMEHHbIE pabdOThl CTYIEHTOB, MPOBOAUTCA
3acilylIMBaHUE JOKIA/I0B.

- Camocmosmenvras paboma cmyoenmos (cM. 1.4.4).

- JucmanyuonHnvle  obpazosamenvhvie  mexHonocuu.  Ilog  ITUCTAaHIIMOHHBIMU
00pa3oBaTeIbHBIMU TEXHOJIOTUSMHU MMOHUMAIOTCS 00pa30BaTeNbHbIE TEXHOJIOTUH, peallu3yeMble
B OCHOBHOM C MPHUMEHEHUEM HH(DOPMAIMOHHO-TEIEKOMMYHUKAIMOHHBIX ceTeil. [Ipu ocBoeHuun
JUCUUILIMHBI « DKOJIOTUSI MUKPOOPraHU3MOB) UCIIOJIB3YIOTCS CIIEIYIOLIIME TEXHOJIOTHHU:

= KeiicoBas TexHOJIOTUA — (opMa UCTAHIIMOHHOTO OOyuYeHus, OCHOBaHHas Ha
MPEIOCTABICHUH OO0ydYaomuMcs HHPOPMAIIMOHHBIX 00pa30BaTENbHBIX PECYpcOB B  BHJIE
CHEIHMATM3UPOBAHHBIX HA0OPOB yueOHO-METOAUYECKUX KOMILUIEKCOB C HCIOJIb30BaHHUEM
Pa3IMYHBIX BUJOB HOCUTENEH HHpOpMaIH (KeicoB);

" HMHTEPHET-TEXHOJOTHS — CIOCco0 MUCTAaHIIMOHHOW mepeaayu MH(OpMaluy, OCHOBAHHBIN
Ha HCIOJIb30BAHUU TNI00ATBHBIX U JIOKAJIBHBIX KOMIIBIOTEPHBIX CETeH s 00ecreyeHus 10CTymna
oOyyaromuxcss K HWH(POPMALMOHHBIM 00pa3oBaTeNbHBIM pecypcaM U Uil (OPMHUPOBAHUS
COBOKYITHOCTH METOJUYECKHX, OPraHW3allMOHHBIX, TEXHUYECKMX M IPOrPAMMHBIX CpEICTB
peanu3aly U YOpaBiIeHHUs Y4eOHBIM MPOILECCOM HE3aBUCUMO OT MeCTa HAaxXOXJAEHHUS €ro
cyobekToB. Mcnonp3yercst OOpaszoBarenbhslii mopran UI'Y - educa.isu.ru.

Vill. OHEHOYHBIE MATEPHAJIBI VI TEKYIIEI'O KOHTPOJISA U
MPOMEXXYTOYHOM ATTECTAIIUA

B kadecTBe OILIGHOYHBIX CpeACTB JII BXOJHOTO KOHTPOJIA OLCHKH YPOBHA 3HaHUH
CTYACHTOB HUCIIOJIB3YCTCHA CO6CCCI[OB8.HI/IC. B nmponecce CO6CCC,Z[OB3.HI/I$I OLCHUBACTCA YPOBCHb
BJIaJICHUA 0a30BBIMHU SHAaHUAMU, YMCHUSAMU, HABbIKAMU, HCO6XOIII/IMBIMI/I JJIsL Hadalia o6yquI/151



no aucuuiuinHe «TeopeTndeckue M TPUKIAIAHBIC ACIEKThl MMMYHOJIOTHU», OIPENeIeTCs
CTEICHb BJIAJICHUS HOBBIM MaTEPUAJIOM JI0 Hayajia €ro U3yueHHs.
Ouenounvle mamepuansl meKyu|eco KOHmposn popmupyiomes ¢ coomeemcmeuu ¢ JIHA

YHUsepcumema
B paMKax AOUCHUILIWHBI «Teopeanecxne U TPaKTHYCCKHUE AaCICKTbl HMMYHOJIOTUU>»

HCIIOJIB3YIOTCHA CIICAYIOIINEC d)ODMBI TCKYIICTO0 KOHTPOJI.

- YCTHBIN ONIpOC;

- MUCbMEHHas paboTa;

- KOJUIOKBUYM;

- pedepar;

- KOHTPOJIb CAMOCTOSITEILHOU paboThI.

CDOH)I OILICHOYHBIX CPCACTB BKJIKOYACT.

- TEMAaTUKa U MaTCpraJibl 33}13HPII>1,

- TEMaTHUKa U BOIIPOCHI K KOJUIOKBUYMaM,

- IepeyeHb TeM pedepaToB/AOKIAI0B,

- BOIpOChI 1715 camocTositenbHoro usydenus (CPC)
- BOTIPOCHI ¥ OWJIETHI JUTsI DK3aMEHa,

- KpUTEPHUH OLIEHKHU 3HAHWUN CTYJEHTOB.
Ha3naueHue OIEeHOYHBIX CPECTB: BBISBUTH COpMHpOBaHHOCTh KommereHmn [1K-3 (cMm. 1.

).

Tembl pedepaTon

1.DBouTIOIMS KIIETOYHOTO IMMYHHTETA.

2. Monexkybl cynepceMelicTBa MUMMYHOTJI00YIIMHOB.

3. IlepBu4HbIEC U BTOPUYHBIE HMMYHOJIC(HHUIIUTHI.

4. CoBpeMEHHBIE METOIbI UMMYHOIIPO(UITAKTHKH.

5.0x0pTUnuUs U ee 3HAYCHHE B )KU3HEICSITCIPHOCTH KHBOTHBIX.
6.MImmyHOXxuMHueckue Meto bl tuarnoctuku COVID-19.

7. MeToibl IMMYHOBH3YyaJIN3alMH MapKEPHBIX OCITKOB B MUKPOCKOIIHH.

Bonpoch 1Jis1 NOATOTOBKHU K KOJUIOKBHYMaM
Tema 1. Yy:kepoaHOCTh B OMOJIOTHYECKUX CHCTEMAX.

1. AHTUT€HBI, UX CTPYKTYpa, MHOT0OOpa3ue U OMOI0rMYecKoe 3HaueHHe.

2. @aKTOopbl, ONPEAEISAIONINE AHTUT€HHOCTb.

3. IlonsATHEe 06 UMMYHOJJOMUHAHTHBIX TPYIIAX.

4. DxcriepuMEHTalbHbIE IOAXO[bl, HCHOJb3yeMble IJIS OLEHKHM AHTUICHHOCTH BEILECTB
pa3NUYHON IPUPOJIBL.

5. cnonib30BaHMe rafnTeHOB B UMMYHOILIUTOXUMUH U MOJIEKYJISIpPHOM OHOIOTHU.

6. [losryueHE MMMYHOTE€HHBIX T'allTEHOB.

7. HWcnonp3oBaHME METOJAa MOJIEKYISIPHBIX JIMHEEK B OLIEHKE pPa3MEpOB AaHTUI€HHBIX
JETEPMUHAHT.

Tema 2. ®ynraMeHTAJbHBIC CBOIICTBA MMMYHHOI CHCTEMBI.

1. MonekynsipHble MEXaHU3MBbI paclio3HaBaHUs UYKEPOIHBIX MOJIEKY U OHOIMOIMMEPOB.

2. [TponieccuHr U npeicTaBlieHue aHTUTEHOB PA3JIMYHOTO MTPOUCXOXKICHUS.

3. OcHOBHBIE TpPUHIMIBI M  MEXaHU3Mbl aKTHBAMM W (QYHKIMOHUPOBAHUS
MMMYHOKOMITETEHTHBIX KJIETOK (Makpodaros, T- u B-nmumdonuros).



4. TeopeTnyeckne OCHOBBI, 0OecneunBaronye (hyHJaMeHTaIbHBIE CBOMCTBA IMMYHHUTETA.

Tema 3. CynepaHTHUIeHbl 1 BAKIMHBI.
1. TlonsiTiie 0 cyrnepaHTUTEeHAX U CIOCO0aX UCKYCCTBEHHOM aKTUBH3ALMA UMMYHUTETA.

2. TlonmyyeHue W WUCIHOJIB30BAHHWE JKUBBIX ATTEHYMPOBAHHBIX, WHAKTUBUPOBAHHBIX,
PEKOMOMHAHTHBIX, CHHTCTUICCKUX MENTUIHBIX, CYyObeIMHUYIHBIX (Ha OCHOBE BUPYCOTIOIOOHBIX
yactun), JHK u MPHK-BakuuH.

Tema 4. TeopeTuueckue 0CHOBbLI HIMMYHOXHMHY U HMMYHOIIUTOXUMHHU.

1. UmMMyHU3aus )KUBOTHBIX, BBIJICJICHHE aHTUCBIBOPOTKH U OYMCTKA AaHTHTEI.

2. Wzorumer mmmyHornoOynuHoB (IgA, IgM, IgE, 19G, IgD), ux wmonexymnspHas
OpraHu3aIys u Crenu(OUIHOCTb.

3.ToHKOE cTpoeHHEe KOHCTAaHTHBIX M BapHaOeIbHBIX IOMEHOB UMMYHOTJIOOYIHHOB.

4. DTamnbl U3y4yeHUs] TOHKOTO CTPOEHUS] IMMYHOTJIO0YJIMHOB.

5. CTpyKTypa aHTUTCHCBS3BIBAIONIHNX IICHTPOB.

6. AHTUTEHHOE CTPOCHUE UMMYHOTJIOOYTNHOB.

7. ®U3HKO-XUMHUYECKHE 3aKOHOMEPHOCTH B3aMMOJICHCTBYS aHTUT'CHA M aHTUTEIA.

8. 'eHeTHUEeCKHE MeXaHU3MBI, 00YCIIOBIMBAOIINE pa3HOOOpa3ue aHTHUTEI.

9. Cpo/icTBO M aBUTHOCTb.

10. TexHOIOTHS MOTYICHHUS MTOJIH- U MOHOKJIOHATBHBIX aHTUTEN ¢ TIOMOIIBIO THOPHIOM.

11. benku cucTemMbl KOMIZIEMEHTA U UX MCHOJIb30BAHHE B UMMYHOXHMUMU.

Tema 5. [lpukiaaaHbie acneKThI HCIOJIb30BAHUS AHTHUTEL.

MerTo bl uIeHTU(PUKAIMY B3aUMOIEHCTBUS aHTUTE€H —aHTUTEJO.

Nmmynonpenunuranus. Touka S3KBUBaJIEHTHOCTH.

Mertoapl ummyHO MG GY3UHN B rene (MeToq MaHYuHH, METOT YXTEPJIOHH U JIp.).

Nmvmynonnektpodopes. PakeTHsriit anekrpodopes.

[TaccuBHas U aKTUBHAS T€MArTIIOTUHAIUS U T€MOJIU3 SPUTPOLIUTOB.

Peakuust cBsi3piBaHMs OEIKOB CUCTEMbI KOMITJIEMEHTA.

NmvmynodepmenTHbiii ananu3 UDA.

Metoapl MOMydeHUsT KOHBIOTATOB (AaHTHTENO-CyOcTpaT; TranTeH-GepMeHT; (epMeHT-

oenok) s NDA.

9. Tlosyyenue u cBOHCTBa MMMOOWIM30BAaHHBIX AHTUTEN W AHTUTCHOB. ['eTeporeHHbIe U
roMmoreuasie Metoansl IDA.

10. PainouMMyHOJIOTHUECKUN aHAIH3.

NoGarwWNE

Tema 6. Ucnojib30BaHUe AaHTUTEJ B MOJIEKYJISIPHOI OMOJIOTHH.

1. HamnpasneHHas 1ocTaBka OMOJIOTMYECKH AaKTUBHBIX COEJMHEHUH B KJIETKU -MHILIECHH.

2. Wnentudukanus nNOMyIsIIMA KIETOK HO MeMOpaHHBIM MapkepaM. Boiaenenue
KIIETOK.

3. Ycranosnenue GpyHKIUNA MEMOPAHHBIX U BHYTPUKIIETOUHBIX OEIIKOB.

4. Hcnonp3oBaHHE aHTHTENT M UX (PAarMEHTOB Ul M3y4eHHUs] MEMOPaHHBIX MPOLIECCOB
(J1TaTepaJibHOM MOJIBUKHOCTU OEIIKOB, 00pa30BaHUs KJIACTEPOB U KAIOB).

5. OmpeneneHue rpymnmn KpoBH.

6. JluarHocTuka ¥ JOKaIM3alMs OIyXOJIEBbIX KIETOK.

7. Ananu3 qudQepeHInpOBKH KIETOK.

8. MuakTuBamus BHYTPUKJIETOYHBIX U MEeMOpPaHOCBSI3aHHBIX O€JIKOB. XHMEpHbIE

AHTUTCJIa U UX UCIIOJIb30BAaHUEC B MCINIIUHE.
9. Hcnonb3oBaHUE aHTUTEI JJIsL HeﬁTpaHHSaHHH JINTAaHJI0B U UMHUTAIIUM UX JEHCTBUS.



Tema 7. CoBpeMeHHBbIe MeTOAbl MMMYHOBH3YAIM3AUMU OM0T0TMYEeCKUX 00bEKTOB.
1. CeToBas U UMMYHORJIEKTPOHHAS MUKPOCKOIIUSI.
2. MeTku, WHCIONB3yeMble Ui MEYeHus aHtuten ((QpepMeHTHBIe, paIHOaKTHBHEIE,
(byopecueHTHbIE, ONTUYECKH- U 3JICKTPOHOIIOTHBIE).
. IIpsimoe u HenpsiMmoe nMMyHOMeueHue. [Ipouenypa UMMyHOM E4UEeHHUS.
. KoHTposbHbIE peakliiy U OLEHKA Pe3yIbTaTOB UMMYHOMEUEHHUS.
. Ucnonp3oBanue XpoMo(opoB JUIsi MEUEHHUS AHTUTEN, HUCIOJIb3YEMbIX B ONTHUYECKOMN
MHUKPOCKOTIUH.
6. dnypecueHTHas MUKPOCKOTIHSI.
7. Wcnonp30BaHnEe BBICOKOpA3PEIIAONICH Jla3epHOH KOH(POKAILHOW MHUKPOCKOIIHU ISt
MMMYHOHJICHTU(DUKAIIUN BHYTPHKJIETOUHBIX OCIIKOB U OHOIIOJIMMEPOB.

o~ w

Ouenounvie mamepuasl 01 NPOMEHCYMOUHOU ammecmayuu é popme (3auema).

dopma IpoMexXyTOUHOM arTecTanuu - 3auem. CrucreMa olieHOK: nsaTuoamuibHas. OC 3toro tuna
JIOJDKHBI BBISIBIISITH CTENCHh OCBOCHUSI TEOPETHYECKUX 3HAHUHM Kak 0a3y st (OpMHUpPOBAHHS
KOMIIETCHIMI, YMEHHUS HMX NPUMEHSTh B CHUTYaIHAX, MOJCIHPYIONINX MPOPecCHOHATHHYIO
NeSITeIILHOCTb, a Takxke chopmupoBanHocTs komnieTenmmid [1K-1, TTIK-2, 3asnennsix B m. 111

Paspaboruuk:
y .
/ﬂ L7 noueHt Kmumenxos U.B.
(monmnuce)

[Iporpamma coctaBieHa B cooTBeTcTBUM C¢ TpeboanusMu @I'OC BO mo HampaBiieHHIO
06.04.01 buosorus.
[Iporpamma paccmoTpena Ha 3acefaHud  Kaeapsl (HU3HKO-XHMHUYECKOM OHOJOTHH,
Ouounnzceriepuy U OuouH(OPMATUKU
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3aB. kapenpoi, 1.6.1., mpodeccop B.I1. Canosaposa @aa{rﬁ/
Hacmoswas npoepamma, ne modxxcem Ovims 8ocnpouszéedeHa HU 8 Kakou ¢opme Oe3

npeosapumenbHo20 NUCbMEHHO20 paspeuleHus Kagheopuvl-pa3spabomyuxa npocpammol.
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