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. Iean u3aga4u AMCHUILIAHBI:

Heab: 03HAKOMUTH CTYIEHTOB C OCHOBHBIMH (DEHOMEHOJIOTHYECKMMH CBOMCTBAMH UMMYHHOU
CHUCTEMBbI >KMBOTHBIX U COBPEMEHHBIMU MOJXO0JIaMU MCIOJIb30BaHUS MUMMYHOTJIOOYJIUHOB U
Ipyrux OHOJIOTUYECKH aKTUBHBIX COCJUHEHHI HMMYHHTETa B MEAHKO-OMOIOTHYECKUX
UCCIIEIOBAHMSIX.

3agaum AMCUUIIINHBI:

1. PaccmoTperb TeOopeTHUYECKHE OCHOBbI HMMMYHHOH 3alllUThl KUBOTHBIX B UX
SBOJIFOLIMOHHOM Pa3BUTHUH.

2. CdopmupoBaTh MpeACTaBICHUS O CHoco0ax TOJYyYeHUS U TOHKOHW CTPYKType
MMMYHOTJIOOYJIMHOB, UCIOJIb3YEMbIX B UMMYHO- M IUTOXUMUYECKUX METO/IaX UCCIIeI0BAaHUS;

3. PaccmoTpeTh BbICOKOA(D(PEKTUBHBIE CXEMbl UACHTH(PHUKALNU U KOJIUYECTBEHHON OIICHKH
OMOJIOTMYEKH AaKTHUBHBIX COCAMHEHHWH C HCIIOJIb30BAHMEM HAHO-, MOJM- M MOHOKJIOHAJIHHBIX
aHTHUTEI.

4. TlpoaHanu3upoBaTh OCHOBHBIE HAIPABJICHUS HCIOIb30BAaHUS HWMMYHOITIOOYJIMHOB B
MOJIEKYJISIPHOI OMONOTHH U MEIUIIHHE.

VY4eOunbiii kypc "TeopeTrmueckue M MNPAKTUYECKUE AaCIEKThl HMMMYHOJIOTHHU" SBIISETCS
JMCUUIUIMHON 0a30BOi YyacTh y4eOHOTO IUIaHa MOATOTOBKHM OakKalaBpOB MO HAIPABJICHUIO
06.03.01 buosnorus. B cBsizu ¢ 3TUM, 0JHA M3 33/a4 HACTOSIIETO CIELKYypca COCTOUT B TOM,
YTOObI NO3HAKOMUTH CTYIEHTOB C OCHOBHBIMH MEXaHHU3MaMH, 00ECIEUMBAIOIIUMU UMMYHHYIO
3a0IUTy Y JKUBOTHBIX, HAXOMMIIMXCA HAa Pa3HBIX JTamax SBOJIONMOHHOTO Pa3BUTHAL
CymiecTBeHHasi 4acTb Kypca IIOCBALIEHA PACCMOTPEHUIO METO/OJIOTMYECKUX — I0JIXO0B,
KOTOPBIE TTO3BOJIIOT C TIOMOIIBIO AaHTUTENI KAYECTBEHHO U KOJIMYECTBEHHO MACHTH(HIIMPOBATH
OMOJIOTUYECKM AaKTHBHBIE COEAMHEHUS, COAEpXKALIMXCA B TEX, WIM MHBIX OHOJIOIMYECKHX
cyOcTparax. B yacTHOCTH, B mporpaMMy BKJIFOUEHBI Pa3HOOOPA3HBIE METOJbI KOJMYECTBEHHOM
OLIEHKH OHOMOJIEKYJl C T[IOMOUIbI0 pPEAaKUMU MpelMIIuTalud B PacTBOpe U B Tele.
PaccmarpuBaroTcss  MpUHIMOHMAIBHBIE  OCHOBBI ~ Hambojiee  YYBCTBUTEIBHBIX  METOJIOB
pEerucTpany aHTUT€HOB — MMMYHO(GEPMEHTHBIM M pagMOMMMYyHOJIOTMYeCKUi aHamu3. bymnyr
pPacCMOTPEHBI COBPEMEHHBIE METOAbl HMMMYHOBU3YaTU3al[MM OHOJIOTHYECKUX CTPYKTYp C
MIOMOIIIbI0 CBETOBOW M BBICOKOpa3pelIaonieil 1a3epHoi KOoH(poKaIbHOW MHKpockonuu. Kpome
TOTO, BaXHEWIIMH pa3ien Kypca OyAeT NOCBAIICH aHAIW3y TPUMEPOB HCIOIb30BAHHS
MMMYHOTJIOOYJIMHOB B MOJIEKYJISIPHOM OMOJIOTMH U MEUIIMHE.

Il. MECTO JMCIIMIIVIMHBI B CTPYKTYPE OIIOII BO

2.1. NucummmmHa «TeopeTHdeckue W MPAKTUYSCKUE ACTIEKThI UMMYHOJIOTHH» OTHOCHUTCS K
4acTH, GOPMHUPYEMOI ydaCTHUKAMHU 00pa30BaTEIIbHBIX OTHOIICHH.

2.2. J1na n3ydeHus NaHHOW y4eOHOM MUCHMIUIMHBI HEOOXOJMMbI 3HaHMS, YMEHUS M HaBbIKH,
¢dopmupyeMble TMPEANISCTBYIOIIMMU JTUCHMIUIMHAMU ~Y4eOHBIX TporpamMMm OakaiaBpHara,
U3y4YeHHE MaTepuana JUCHUIUIMHBI Oa3supyeTcsi Ha 3HAHUSAX, IMOJYYEHHBIX B Kypcax
OpPraHUYeCKOM W HEOpraHMYecKoW XHWMHUH, (U3UKH, OWOXUMHH, METOJ0B MOJIEKYJISIPHO-
TeHETUYECKUX UCCIIeI0BaHUM, MOJNIEKYISIPHON OMODU3UKI

2.3. Ilepedens nocneayoUMX y4eOHbIX TUCIUILIMH, 151 KOTOPBIX HEOOXOAUMBI 3HAHUS,
YMEHHUS ¥ HaBbIKU, (OpMHUpYyeMble JaHHOW yueOHOM nucuuruinHoii: [IpeaauniaoMHas mpakTka,
B TOM YHMCJI€ HAYYHO-UCCIIEJOBATENIbCKAsl pab0Ta, BBIMOIHEHHUE MarCTEPCKOM TUCCepTaLnu.



1. TPEBOBAHMUSA K PE3YJIbTATAM OCBOEHUSA JUCIHUITIJINHBI

[Tpoumecc ocBOEHUS IUCHUIUIMHBI HAmpaBieH Ha (OPMUPOBAHME KOMIIETCHIUH B
coorBercTBuH ¢ ®I'OC BO u OIl BO no gannomy Hanpasienuto noarotoku 06.03.01
«buonorusy, npodguns «OU3NKO-XUMUYECKass OMOJIOTUS U OUOTEXHOIOTHS»:
I1K-1: CmocobeH OCyIIECTBIATh HAayYHO-HCCIICAOBATEIBCKYIO ACATEIFHOCTh IO PEIICHHIO
(GyHIAMEHTAIBHBIX W MNPUKIAAHBIX 3a7ad B O0JACTH  (PU3UKO-XMMHUYECKOH OHOIOTHH,
OMOTEeXHOJIOTUH, OMOMH(DOPMATUKY ¥ CMEXKHBIX TUCIUTLINH
ITK-2: Crioco0OeH uCIosib30BaTh COBPEMEHHBIE METOJIBI M AKCILTYaTHPOBATh MPO(ECCHOHAIEHOE
o0OpyJIOBaHUE Il BBIIOJHEHUS SKCIEPUMEHTAJIBHBIX HCCIeNIOBaHUNA B o0jactu (pusuko-
XMMHYECKOH OHOJIOTHH, OMOTEXHOIOTHH, OMOMH(OPMATHKN U CMEKHBIX JUCIHIUINH; a TaKKe

ompeneNieHus]  OMOJOrMYeckold  Oe30MacHOCTH  MPOAYKUMH  OMOTEXHOJIIOTHYECKUX U
OMOMEIUIIMHCKUX IPOU3BOACTB KOHTPOJS  OKPY)XKAIOLIEH cpeapl U 3KOJIOTHYECKOTrO
MOHHUTOPHHIA

Ilepeyens miIaHNpyeMbIX pe3yJIbTATOB 00y4eHHs N0 JMCHUIJINHE, COOTHECEHHBIX C
HHIMKATOPAMH JOCTUKEHUS] KOMIIeTeHIIUI

KoMnerennus Nuaukaropsl Pe3yabTaThl 00yueHus
KOMIIeTeHIU I

TK-1: UK 514 3Hars: IEPCIIEKTUBEI
CrocobeH  OCyWIECTBIATD | 3pqer neperexrupsr | AIMMYHOIIOTHYECKHX HCCJICIOBAHU,
Hay4JHO- MEKTHCIHTITHHADHEIX OCHOBHBIC TIOHSTHS, WACH, JOCTHIKCHUS H
HCCIIEIOBATEIBCKYIO T — ocHoBHEie | COBDEMEHHBIC — HANpaBIECHHWS  Pa3sBUTHSA
JeSTEILHOCTD 1O | nonsirus, naen, gocTimkenns i | PUSHKO-XHMHYECKOU ouonoruu,
pEIICHUIO COBDEMCHHBIC  HATPABICHHS OMOTEXHOJIOTHH, OuonHbopMaTUKU |
(byHIaMeHTaIbHBIX ¥ | saspurus (u3mio- | CMEHKHBIX TUCIIAILINH, OCHOBHBIC
NPUKIAIHBIX 337189 B | oo oo 6uomoruy, | METOTOIOTHYECKAE  MOAXOABI M METOJBI
o0nactu buzuko- 6HOTEXHOIOTUH, pelieHus 3ajad 10 TEeMaTHKe Hay4HbIX
XUMHAYECKOH  OHMOJIOTHH, GHOMHDOPMATHKH H CMEKHBIX HUCCIEeIOBaHUN.
6I/IOTeXHOH0rI/II/I, JMCIHILTHNH, OCHOBHEIE YMe’ELI I/ICHOHB3OB%TB INOJTYUYCHHBIC 3HAHUA B
OononH(pOPMATHKH u CBOEH NPAKTHYECKOMN JEATETBHOCTH.

CMCXKHBIX TUCHUIIINH

METOJIOJIOTHYECKUE ITOIXOIbI
W METO/bl pelIeHus 3a/1ad Mo

BJ'IaI[eTbi HaBBIKaMU HCITIOJIb30BaHUA

MOJTYYCHHBIX 3HAHMI.

TEMATHUKE HayY4YHBbIX
HUCCIIENOBaHUHI

HJIK nr12 3HaTh: COBPEMEHHBIC MPEACTABICHUS O
YMeeT HCIOJIB30BaTh B | MPOLIECCaX UMMYHHOM 3alIUTBI HA BCEX
npodeccuoHanbHOM YPOBHSIX  OpraHM3alMi  OUOJOTHYECKUX
JIEATEIbHOCTH CUCTEM, IPaBUIBHO  CTaBUTh  3aJa4u
COBPEMEHHBIE HCCIIEI0BAHMS, 000CHOBBIBaThH
IIPEACTABIICHUS 0 | aKTyaJIbHOCTb, HOBU3HY, TEOPETHUECKYIO U
rporeccax IIPAKTHUYECKYI0 3HAYMMOCTb HMCCIIEOBAHUSA,
JKU3HENEATEIIbHOCTH  Ha | BBIOUPATh M MPUMEHATh KJIACCHYECKUE U
BCEX YPOBHSX | COBPEMEHHBIE METOJIbI, IPOTHO3UPOBATh
OopraHu3anuu MEPCIEKTUBBI JaIbHEHIINX UCCIENOBAaHUN
6I/IOHOFI/I‘ICCKI/IX CHUCTEM, VYMeTh: UCIOoJIb30BaTh IMOJIYUYCHHBIC 3HAHUA B
IIpaBUIIBHO CTaBUTH cBOEH HpaKTH‘{eCKOﬁ JACATCIbHOCTH.
3aJ1a49u HMCCIICIOBAHUS, BJ'Ia}IeTI): HaBBIKaMU HCITIOJIb30BaHUA
06OCHOBBIB3.TB IMOJIY4YCHHBIX 3HAHWUU.
aKTyaJIbHOCTb, HOBH3HY,
TEOPETUUECKYIO u
MIPAKTHYECKYIO
3HAYUMOCTh

HUcciaca0BaHusl, BBI6I/IpaTL




u MNPUMCHATH

KJIaCCHYECKHE H
COBpPEMEHHBIC METO/IbI,
MIPOTHO3UPOBATH
MIEPCIICKTUBBI
NaTbHEHIITNX
HCCIIeIOBaHUM

HJIK k13 3Hatk: TEPMHUHOJIOTHYECKHI armapar
Braaneer JIOTHKOM U | HIMMYHOJIOTHYECKOTO HUCCIICIOBAHUS,
TEPMHUHOJIOTHYECKUM MpUeMaMy OpTraHHU3aIuy paboThl MO cOOopY,
arrapaTom HAY4YHOI'O | aHaJIU3y, MIPOBEACHUIO HAYYHBIX
WCCIICIOBAHMS, TPUEMAMH | UCCIIEAOBAHUN ouocucrem c
Opra"u3anuu padoThl MO | HCIIOIB30BAHUEM COOTBETCTBYIOIINX

coopy, aHanu3sy, | MeTo0B, mpukiagHoro [10 u 6a3 TaHHBIX.
MIPOBEJICHUIO HAyYHBIX | YMETh: HCIOIb30BaTh MOIYYCHHBIC 3HAHUS B
HCCIIENOBAHUM OMOCHUCTEM | CBOCH IIPAKTUYECKOM NEATEIBHOCTH.
C HUCIIONb30BaHueM | BIaneTs: HaBBIKAMU HCIIOIb30BAHUA
COOTBETCTBYIOIINX [IOJIYYECHHBIX 3HAHUM.
METO/OB,  TPHUKIATHOTO
I1O u 6a3 manHbIX

[1K-2 HJIK k21 3HaTh: MpaBUiIa M MPUHLMOBL  PaGOTHI

CriocoGeH  KCIoJIb30BaTh | 3HACT IIpaBuJIa U | npubOpoB u 000opyOBaHMS

COBpEMEHHBIE METOJIbI U TIPUHIIMIIBI PaboThl | HMMYHOJIOTHYECKUX METOJI0B

HKCILTYaTUPOBATh prudopoB U | UCCIICJIOBAHUST JKWUBBIX CHCTEM I UX

npodeccuoHanpHOe o0opynoBaHus, UCIIONIb30BaHUSA B  OHMOTEXHOJOTHUH  H

o0opynoBaHue it | GyHIaMEHTalIbHBIC U | METUIHHE.

BBIITOJIHCHU S HpI/IKJIaI[HLIe ACIIEKThl | YMETh: HCIIOJIb30BaTh IMMOJTYYCHHBIC 3HAHUA B

AKCIIEPUMEHTAIIbHBIX (UBUKO-XUMUYECKUX, CBOEH MPAKTHYECKOH NEATENLHOCTH.

HCCIEI0BAHUNA B 00JIaCTH OMOXUMHUYECKHUX, Brnazers: HaBbIKaAMU HUCIMOJIBb30BaHUA

(hUBUKO-XUMHUYECKOMN MOJIEKYJISIPHO- MOy 4EHHBIX 3HAHHH.

ouosoruy, TeHETUYECKUX,

OMOTEXHOJIOTHH, UMMYHOJIOTHYECKHX,

O6ronH(popMaTUKU U | OMOTEXHOJOTMUYECKUX,

CMEKHBIX TUCIUIUINH; & OMOWHKCHEPHBIX,

TaKxe orpeneneHus | OnonH(OPMaIMOHHBIX

OMoJIOrnYecKoi METOZOB  HCCIEIOBAHUS

0€30MacHOCTH MPOAYKIIUH | )KUBBIX CHUCTEM, KOHTPOJIS

OMOTEXHOJOTMYECKUX U | KauecTBa CBIPBS,

OMOMETUIIMHCKUX NPOAYKUHH,  MPOLIECCOB

MPOU3BOJICTB  KOHTPOIIS | OMOTEXHOJOTUYECKUX U

OKpyXKaromeid cpeapl ¥ | OMOMETUIIMHCKUX

HKOJIOTHYECKOTO MIPOU3BOJICTB

MOHHUTOPHHTA HJIK k22 3HaTh: COBPEMEHHBIC JKCIIEPUMEHTAIbHBIE
YMeer HCIONB30BaTh B | METOJbl aHaJIM3a OWMOJOTHMUYECKH AKTHBHBIX
npodeccuoHaNbHOMI COEIMHEHU I MMMYHHOM CHCTEMBI,
JeSITeTbHOCTH CTPYKTYPBI u byHKIIH
COBpPEMEHHBIC UMMYHOKOMIIETCHTHBIX KJICTOK, ux
IKCIIEPUMEHTAIbHBIC KYJIbTUBHPOBAHUS, TeHETUYECKOTO
METO/TBI aHalM3a | KOHCTPYHPOBAHUS XUMEPHBIX
OMOJIOrMYECKN aKTUBHBIX | HIMMYHOTJIOOYIIMHOB, CO3/1aHus

BEIIECTB, CTPYKTYpHl U
GyHKIIMN OHOTIOINMEPOB,

MOHGKYJ'IHPHO-6I/IOJ'IOPI/I‘-ICCKI/IX 0a3 JaHHBIX.




HJIK k23

Bnaneer HaBBLIKAMU
po¢eCCHOHAIIBHOTO
MBIIIJIICHHUA, HpOBeI[eHI/ISI

HAyYHBIX HCCIICIOBAHUH,
UCTIBITAaHUH, 0TOOpa Mpoo,
MOJIEBBIX U J1A0OPATOPHBIX
AHAJIM30B, UCIOJIb30BaHUS

COBPEMEHHOTO
000pyI0BaHUs JUTSt
UCCIICTIOBAHMSI
MaKpOMOJIeKYJ, aHalu3a
KHUBBIX CHCTEM,
MOJIEKYJISIPHO-

OHOJIOTHYECKUX JTaHHBIX,
CO3/IaHUS
OMOMHIKCHEPHBIX
O00BEKTOB,  ONpEJeNICHUs
0MOJI0rHYeCKO
0e30macHOCTH
OHMOTEXHOJIOTHYECKOH |
OHMOMEIUIIMHCKOMN

MPOIYKIINH

3HaTh: IpaBuIa pa6OTI)I C JXUBOTHBIMH B

paMKax [TpaBun HaJlJIe)KaIen
nabopatopHoi npaktuku (Good Laboratory
Practice - GLP) u MPUHIUIIOB
O6100e30IMMacHOCTH paboThl c
ouocyOcTparamu, SIBJISTFOTIIUMUCS
UCTOYHUKOM  ONACHBIX  HH()EKIHUOHHBIX
3a00JIeBaHUN.

VYMeTh: UCNOIb30BaTh IOJYYCHHBIC 3HAHMS
B CBOCH ITPAKTHUYECKOU EATEIBbHOCTH.
Bnaners: HaBbIKAMH HCIIOJIb30BaHUs
IIOJIy4YE€HHBIX 3HAaHUM.




OobeM AUCIHHUIIINHBI COCTABJIACT 2 3a4eTHBIX C¢AHMHMUIIbI, 72 gyacos.

IV. COOEP)KAHUE U CTPYKTYPA JUCHUIIJINHBI

W3 Hux peanu3yercs ¢ UCHOIL30BaHUEM 3JICKTPOHHOTO OOYYEHUS M JUCTAHIIMOHHBIX 00pa3oBaTelbHBIX TexHojorui He meHee 20% vacoB oT
ayJMTOpHOM paboTsl (6 4acos).
Jlexuu — 18 gacos, nmpaktudeckue 3aHsaTus — 18 yacos, camoctosTenbHas paboTta — 26 yacoB, KOHTPOJIb CAMOCTOSITEIILHON paboThI — 2 Haca.
DopMa NIPOMEKYTOYHOI aTTeCTALMHU: 3a4ET.

4.1 Coaep:xkaHue AMCUMILIMHBI, CTPYKTYPHPOBAaHHOE 10 TeMaM, C YKa3aHHeM BHAOB Y4eOHBIX 3aHAATHIl M OTBEJAEHHOI0

KOJIN4YE€CTBA AaKAACMHUYCCKUX YaCO0B

Ha HUX

Ne Paznes nucnumiInHbl/ TEMa Buapr yueOHoO# paboThI, ®opma TeKywIero
n/H EE BKJIIOYasl CAMOCTOSATENIbHYIO pa00Ty 00y4aroIuXcsl, | KOHTPOJIsI
= E MPAKTUYECKYIO MOJATOTOBKY U TPYAOEMKOCTh ycneBaemMocTu/
g 2 (B yacax) ®opma
g g MPOMEKY TOYHOI
5 g KonTakTHas pabota mpenoaaBarens C =
= O 2 arrecTaumuu
=3 o0y4armuMucs =
@ = < (o cemecTpam)
= s & [
Q =~ ® <
ol «® = e =) S
5 Z ; 5 Jexknusi | Cemunap/ Koucyapramusi | 5 &
£ = E = IpakTHYeCKOE, g s
S| 9 = JabopaTopHoe S 5
SAR =~ E 3anaTHE/ O =
1 2 3 4 5 6 7 8 9 10
1
Tema 1. UyxepoIHOCTb B OMOJIOTHYECKUX 7 22 5 2 i 2 Pedepar
CHUCTEMax.
2
Tema 2. ®yHgamMeHTaTbHBIE CBOHCTBA 2| 12 4 4 ) 8 Pedepar
MMMYHHOH! CHUCTEMBI.
3 | Tema 3. CynmepaHTHreHbI i BAaKIUHBL 7| 24 2 2 - 8 Pedepar




4 Tema 4, Teoperuueckue OCHOBBI Pedepar
UMMYHOXUMHH U UMMYHOLIUTOXUMUH. 7] 14 4 4 - 2
5 Tewma 5. [IpuknagHbie acTIeKThI UCIIOIB30BAHUS 7 12 5 5 ) 5 Pedepar
AQHTUTEIL.
6 Tema 6. Hcnomp3oBaHME€  aHTUTEN B
. Pedepar
MOJICKYJIIPHON OMOJIOTHUH. 7| 12 2 2 - 2
7 Tema 7. CoBpeMeHHbIE METO/EI
MMMYHOBHU3YyaJIU3aLUU OMOJIOTHYECKHUX 7 6 2 2 i 9 Pedepar
00BEKTOB.
4.2 TlnaH BHeayIMTOPHOI caAMOCTOSITEJILHOI Pad0ThHI 00y4aIOIIHUXCS MO THCIUTITHHE
CaMocTosTeNbHas padoTa 00yJaroIuXCst YueOHo-
T — METOINYECKOE
Cemectp| Hazpanue pazaena, TeMbI . Cpoku | TpymoeMKOCTb obecrieyeHue
Bu camocTosTenbHOM paboThl CPE/ICTBO .
BBITIOJTHCHHS (qac.) CaMOCTOSITEIILHOM
paboThI
[logrotoBka ~ K NPaKkTHYECKOMY  3aHATHIO  C Paspen 5 a-r
WCIIOJIb30BAaHUEM KOHCIIEKTA JIEKIUUA U PEKOMEHTyEMbIX
Tema 1. UykepogHOCTb B [HHTEPHET-PECYPCOB. Pedepar
7  |OMONOTHYECKHX Hanucanue pedeparo mo Teme: «CTpykTypHOe| 2 Heenu 1 HOKJ‘?&H
CHUCTEMax. MHOT000Opa3ue  aHTUTEHOB»,  «AYTOAHTHUTEHBl W
ayroaHtutenay. [loaroroBka qokinaaa v npe3eHTauu
1o Teme pedepara.
[logrotroBka ~ K IPaKkTUYECKOMY  3aHATHUIO c Pedepat - «-
Tema 2. WCIIOJIb30BAaHUEM KOHCHEKTA JIEKIMU U PEKOMEHAYEMOM Hoxnan
7 CDyIiz[aMeHTanLHLIeV JUTEPaTyPHI. 1 Henens 1
CBOMCTBa MIMMYHHOU CamocrosiTenbHOe H3y4yeHue TEOPETUUECKOTO

CHUCTCMBI.

MaTepHaa 1o Bornpocam: «MeXaHu3Mbl ayTOUMMYHHBIX
3200JI€BAHUIY.




CamocTrosiTensHast padoTa 00yJaromuxcs VYuebHo-
METOJHYECKOe
OnenouHoe
Cemectp| Ha3zanue pasnena, TeMbl . Cpokn | TpymoeMKocTh obecrieyeHne
Bunx camocTosATensHO#M paboThI CpENCTBO N
BBITIOJTHCHHS (uac.) CaMOCTOSITEIILHOU
paboThI
[ToaroroBka K MPAKTUIECKOMY 3aHATUIO C KommoxkBuym -«
WCIIOJIb30BAHUEM KOHCIIEKTA JIEKLIMU U PEKOMEHAYEMOM Pedepar
JIUTEPATYPHI. OKJIa,
Tema 3. CynepaHTUI€HBI patyp . a A
7 1 BAKIIMHDL Hanucanue pedepara mo BeiOpanHOU Teme: «OreHKal 2 HElEIH 2
) 3¢ (HEeKTHBHOCTH BaKLMH, «Baknunanms u
peBakuuHauus». [loaroroBka nokiaga M Npe3eHTaluu
o TeMe pedepara.
[logroroBka ~ K IPaKkTUYECKOMY  3aHATHIO € Komnoxksuym -«
WCIIOJIb30BAHUEM KOHCIEKTA JIEKIUU U PEKOMEHAYEMOM
Tema 4. Teopernueckue| TATCPATYPBL.
OCHOBBI UMMYHOXHMHUH H CamocrosiTenpHOE U3y4yeHue TEOPETHUUECKOTO
7 MMMYHOLIUTOX HMHUH. Marepraia no Borpocy: «[ OMOTeHHBIN U reTepOreHHbIi| 2 HeleNu 1
Meroasl MDAy, «cnonb3oBaHne HMMYHOLUUTOXHUMHUH B
JJIEKTPOHHONW MHUKpOCKonumn», «lIpsmoii m Henpsimele
METObl UMMYHOIITUTOXUMHUM.
[lonroroBka K MpakTUYECKOMY  3aHATUIO  C Komnnoksuym - «-
HCIIOJIb30BAaHUEM KOHCIIEKTA JIEKLIIUU U PEKOMEHyeMON Joxian
Tewma 5. [Ipukiagssie JINTEPATYPBHL.
7  |acmekTsl UCHONb30BaHus |CaMOCTOSTEIBLHOE U3Yy4YEHHE TEOPETHYECKOTO| 2 HENleNn 1
AQHTUTEIL. Matepuaiga 1o Bompocam: «OnpeneneHue  TIpymnn

kpoBmn», «TunupoBanue CD-mapkepoB y KI€TOK».




CamocTrosiTensHast padoTa 00yJaromuxcs VYuebHo-
METOIUYECKOE
OneHouHOE
Cemectp| Haspanue pasmena, TEMBI . Cpoku | TpymoeMkocTh obecreyenue
Bun camocTosTensHO#M paboThI CPEICTBO .
BBITIOJTHEHIISI (uac.) CaMOCTOSITEIILHOU
paboTHI

IloaroroBka K MPaKTUYECKOMY  3aHSTHUIO c
HCIIOJI30BAaHUEM KOHCIIEKTA JIEKIIUU U PEKOMEHIYEeMOM
JIUTEPATYPBHI. - «-
CaMocTosTeIbHOE W3y4YCHHE TEOPETUYECKOTO

Tema 6. Hcmonp3oBaHue

.|MaTepuasia 1o Bompocy: «HaHo-anTuTena u  ux
AQHTUTE] B MOJIEKYJISIPHOU Pedepar
7 KCIMOJIb30BAaHUE B UMMYHOLIUTOXUMHUH U METUILIUHEY. 2 Helenu 1

OHOJIOT . Joxman
Harmmcanne pedepaToB mo teme: «IKCIEPUMEHTAIbHBIE
MOAXO/bI, UCIIOJIb3yEeMbI€ ISl M3YUYCHUs] HAIIPABICHHOU
JOCTaBKM  OHOJIOTUYECKH  aKTUBHBIX  MOJEKYI»,
[TogroroBka Jmokjaga W TPE3EHTAUMU IO TEMeE
pedepara.
Iloaroroeka K MPaKTUYECKOMY  3aHSTHUIO c

T 7 WCII0JIb30BAHUEM KOHCIIEKTA JIEKIUU U PEKOMEHIyeMOil - «-

ema 1. OBPEMEHHBIC TUTEPATYPBL.
METOIBL CaMocTOSTEIIbHOS U3y4yeHue TEOPETUYECKOTO
UMMYHOBU3YyalIU3aIliN Marepuaiga 1o BompocaM: «MeToabl  BBISBICHHUS]
7 6 1 nenens 1 Joknang
HOJIOTHYECKHUX .

3aMmporpaMMHUpPOBAaHHONW THOETH KJIETKU», «MeToabl

00BEKTOB.

ompezaeneHus: nponudepanuu KieTok», «lIporpaMmmer
00pabOTKHU ITUTOJIOTUYECKUX JAaHHBIX (ZEN 2010 (Zeiss) u
Imaris® Bitplane 7.2.3.)

OO1mii 00beM CaMOCTOSATENILHON PabOThI O TUCHUILTHHE (4ac) - 26

N3 HuUX 00BEM CaMOCTOSATEIBHOMI pa6OTI>I C HCIIOJIb30BaHHUCM

JTUCTAHIIMOHHBIX 00pa30BaTEIILHBIX TEXHOJIOTHH (Yac) - 26

AIIEKTPOHHOTO OOY4eHUS W




4.3 ConeprxkaHue y4eOHOIro MaTepuaa

Tema 1. UyxkepoaHoCTh B OMOJIOTHYECKHX CHCTEMaX.

AHTUTEHBI, HUX CTPYKTypa, MHOrooOpasue u Ouonoruuyeckoe 3HaueHue. DakTopsl,
OIIpeAEIAIOLIE AQHTUT€HHOCTb. [lonsTue 00 MMMYHOJJOMUHAHTHBIX rpyImnmax.
DKcrepuMeHTaNIbHbIE TOXO0/Ibl, UCIIOJIb3yEeMbIE /JIsi OLEHKW aHTUTEHHOCTH BEUIECTB Pa3IMYHOM
npupoasl. Vcrnonp3oBaHWE TanTEHOB B WMMYHOLUTOXMMHHM M MOJEKYJISAPHOH OHOJIOTHH.
[lonyyeHne HMMMYHOTEHHBIX TanTeHOB. lcmoib30BaHHWE METO/a MOJEKYJISPHBIX JIMHEEK B
OLIEHKE pa3MEpPOB AHTUT'€HHBIX JETEPMUHAHT.

Tema 2. ®ynaamMeHTATbHbIE CBOHCTBA HMMYHHOMH CHCTEMBI.

MornexyssipHble MEXaHU3Mbl PACIO3HABAHUS UYXKEPOIHBIX MOJIEKYJ U OHONOIMMEpOB.
[IpouieccuHr u npeacTaBIeHUe aHTUTEHOB PA3JIMYHOTO MPOUCXO0XKAEHUS. OCHOBHBIE TPUHIIMIIBI
Y MEXaHU3Mbl aKTUBALMM U (PYHKIMOHUPOBAHUS UMMYHOKOMIIETEHTHBIX KJIETOK (Makpo(aros,
T- u B-nmumdounTos). TeopeTnueckne OCHOBBI, 0OecieunBaronie GyHIaMeHTaIbHbIE CBOMCTBA
UMMYHHUTETA: CHEeUU(UUHOCTb, WHAWBUAYAJILHOCTh, KJIOHAJIBHBIA MPUHIMII pearupoBaHUs
JTUMQOIUTOB, CIIOCOOHOCTH Pa3INYaTh CBOU MOJIEKYIBI OT YyKHUX.

Tema 3. CynepaHTHUTeHbI H BAKIHUHBI.

[lonsTHe O cymepaHTUreHaX M CHoco0ax HCKYCCTBEHHOW aKTHBHU3AlMM HWMMYHHTETA.
[Tonyuenue u HCIIOJIb30BaHUE JKHUBBIX aTTEHYUPOBAHHBIX, WHAKTUBHUPOBAHHBIX,
PEKOMOMHAHTHBIX, CAHTETUYECKUX MENTUIHBIX, CYOBEAMHUYHBIX (HA OCHOBE BHPYCOIMOAOOHBIX
yactun), JHK u MPHK-Bakuus.

Tema 4. TeopeTnueckne 0CHOBbI HMMYHOXHMHU M MMMYHOIIUTOXUMUH.

NMMyHM3a1usi KUBOTHBIX, BBIJACICHUE AaHTHCBHIBOPOTKM U OYMCTKA aHTHUTEN. M30THmbI
ummyHorinooynuaoB  (IgA, I1gM, IgE, 1gG, IgD), ux wMonekynspHas oOpraHu3aius |
cnenupuIHOCTb.  TOHKOE  CTPOCHHE  KOHCTAaHTHBIX M BapuabENbHBIX  JOMEHOB
MMMYHOTJIOOYJTMHOB. JTallbl M3Y4YEHHS TOHKOTO CTPOEHUS HMMYHOTI00yiamHOB. CTpyKTypa
AQHTUTEHCBSA3BIBAIOIINX IEHTPOB. AHTUT€HHOE CTPOCHHE HMMYHOTTIOOYIWHOB. DU3HKO-
XUMUYECKUE 3aKOHOMEPHOCTH B3aUMOJICHCTBUS aHTUIEeHA © aHTuUTena. [eHeTuueckue
MEXaHHU3MBbI, 00YyCIOBIUBAlOINUE pazHooOpa3ue aHTuten. CpoJCTBO U aBUTHOCTh. TEXHOJIOTHS
MOJYYEHUsI TIOJIM- M MOHOKIJIOHAJIBHBIX aHTUTen c mnomomsio rudpuaom (K. Kenep, C.
Munbmteitn, 1984 r). benku cucTteMbl KOMIUIEMEHTa U UX UCIOJIb30BAaHUE B MMMYHOXHMHH.
Pannue u nmo3nHMEe KOMIIOHEHTHI, YYaCTBYIOIIHE B 00pa30BaHUU JTUTHYECKOTO KomIuiekca. [1yTu
aKTUBAIlMU KOMILJIEMEHTA: KJIIACCUYECKUM U albTePHATUBHBIMN.

Tema 5. [Ipuk/agHbie aCeKTHI HCIOJIb30BAHUA AHTUTE!I.

Mertoabl HAEHTU(UKAMK B3aWMOJICHCTBUS aHTUI€H —aHTHUTENo. VMMyHompenumnuranus B
pactBope u B rene. Touka 3KBUBaJeHTHOCTH. Metonsl MMMyHOIuG(dy3un B rene (MeTon
Manuunu, merox VYxrtepiaoHu u ap.). HMmmyHosnekrpodopes. PakeTsiit snexrpodopes.
[laccuBHast M aKTHBHas TeMarrIIOTHHALMS W TE€MOJIM3 SPUTPOLUTOB. Peakius CBsA3bIBaHUS
0€JIKOB CHCTEMbI KOMITJIEMEHTA.

Nmmynodepmentusiii ananuz (MDA). Metonsl MonydeHHs KOHBIOTATOB (aHTUTENO-
cyOctpar; ranteH-pepmenT; ¢depment-6enok) it HMDA. Tlomydenwe U CBOiCTBa
MMMOOUITN30BaHHBIX aHTUTEN U aHTUreHoB. Kiaccudukauus meronos MDA. I'ereporennsie u
roMoreHHble MeToibl MDA, PagnonMMyHOIOTHYECKUI aHATIN3.

Tema 6. Ucnosib30BaHue AHTUTEJ B MOJIEKYJISIPHOW OMOJIOTHU.

HanpaBneHHaﬂ JOCTaBKa OMOJIOTHYECKHU AKTHUBHBIX COC}II/IHeHI/Iﬁ B KIICTKU-MUIIICHU.
Wnentudukanuss TOMyISNUA KIETOK IO MeMOpaHHBIM MapkepaM. BpblieneHune KIeTOK.
YcranoBnenue GyHKIMI MEMOPAHHBIX M BHYTPUKIETOYHBIX O€KOB. Vcronb3oBaHue aHTUTEN U



ux (parMeHTOB ISl M3Y4YCHHUs] MEMOpPAHHBIX IMPOIIECCOB (JaTepalbHOM MOJBM)XHOCTH OEIIKOB,
oOpa3oBaHMs KJIacTepoB U K3MoB). OmpeseneHue rpymnn KpoBu. J[MarHOCTUKA W JIOKATU3aIUs
OITyXOJICBBIX KJIETOK. AHanu3 auddepeHnnpoBKA KIeTOK. MHaKTUBaIWsl BHYTPUKICTOUYHBIX H
MCM6paHOCBHBaHHbIX OEJIKOB. XI/IMeprIe AHTUTCJIa MW HUX HUCIHOJB30BAHHUEC B MCIUIUHC.
Hcnonp3oBaHne aHTUTEN TSl HEHTpaIM3alluy JIMTaHI0B ¥ MIMUTAIIMU UX JICHCTBHS.

Tema 7. CoBpeMeHHBbIe MeTO/IbI HIMMYHOBH3YyaIU3ali 0M010TMYecKUX 00bEeKTOB.
CeroBass M MMMYHO3JEKTPOHHAs MHUKpOCKONHUA. METKH, HCIONIb3yeMble UIsl MEUYEHUS
aHTuTeln ((pepMeHTHBIE, PaJUOAKTUBHBIE, (DIIyOPECIIEHTHBIE, ONITUYECKU- U 3JICKTPOHOIUIOTHBIE).
IIpsimoe u HenpsiMoe uMMyHOMeueHue. IIponenypa uMMmynomedenus. KoHTponbHbIE peakuuu 1
OLIEHKA pe3yJbTaToB MMMyHoMeueHHs. Mcnosnb3oBanue XxpoMopopoB Al MEUEHHs AaHTUTEl,
HCIIOJIB3YEMBIX B ONTHYECKOW MHMKpocKonuu. DirypecueHTHas MUKpockonus. Mcnonb3oBaHue
BBICOKOpa3pelIaroliel j1a3epHod KOH(OKaJIbHOH MHUKPOCKONMU [UIi MMMYHOMJIEHTH()UKALUN

BHYTPHKJIETOYHBIX OCITKOB M OMOMIOIUMEPOB.

43.1. IlepeyeHb CEMHMHAPCKHUX, MPAKTHYECKUX 3aHATHI U JIaOOPATOPHBIX padoT

Ne Ne HaumeHoBaHue TpynoemkocTn OuneHo4HbIE ®opmupyemble
0/H | pasgena | CEeMHHAPOB, MPAKTHYECKHX (uac.) cpeacrsa KOMIIETEHIINH
M TeMbI U J1a0OPaTOPHBIX padoT Bceero | U3 Hux (uHaUKATOPBI)*
4acoB | MpaKTHYeC
Kasi
NOJAr0TOBK
a
1 2 3 4 5 6 7
1 | Temal YykepoIHOCTh B 2 1 Pedepar IK-1 XK 11
OHOJIOTHYECKUX CUCTEMAX. Joknan [TK-2 UJIK 52,1
2 | Tema?2 DyHIaMEeHTAIbHBIE 2 1 Pedepar MK-1 AIK ok 12,
CBOMCTBa UMMYHHOMH Hoxma K prc 1.2, UAK 1 13
CHUCTEMBI. IIK-2 MK .,
UK k2.2, UAK k2.3
3 | Tema 3 CynepaHTUreHsbl 51 4 1 Pedepar I[MK-1 MK px 11,
BaKIIMHEI. Hoxna HJIK nx 1.2, MAK nxc 1.3
HK-Z HﬂK TIK2.1,
HHK 1IK2.2, HHK 1IK2.3
4 | Tema 4 Teopernueckue  OCHOBBI 4 1 Pedepar IIK-1 #OK g 11,
UMMYHOXUMHH u Hoknan HJIK ik 1.2, MAK 1k 1.3
MMMYHOLIUTOXUMUH. HK-2 HJIK nxc2.,
HHK 1IK2.2, HHK 1IK2.3
5 | Tema b [Tpuknagusie aCIEKTHI 2 1 Pedepar I[IK-1 MOK nx 11
HCIIOJIb30BAHUS aHTUTEIL. Hoxan HJIK ik 1.2, MAK 1k 1.3
HK-Z HﬂK TIK2.1,
HHK 1IK2.2, HHK 1IK2.3
6 | Tema 6 Hcmonns30Banne aHTUTEII B 2 1 Pedepar MK-1 “IK ok 12,
MOJIEKYJISIPHOW OHOJIOTHH. Hoxran K 1.2, UAK 13
HK-Z HﬂK TIK2.1,
UK rx2.2, UAK k2.3
9 | Tema7 CoBpeMeHHbIE METOIbI 2 1 Pedepar MK-1 MIK ik 11
MMMYHOBU3YaTH3aI[UN Hoxa HIIK k1.2, UIK ik 1.3
OMOJIOTMUYECKUX 0OBEKTOB. IK-2 HIK e,
HIK nx2.2, UIIK k2.3




4.3.2. llepeyeHb TeM (BONMPOCOB), BHLIHOCHMBIX HAa CaAMOCTOSITEJIbHOE HM3Yy4YeHHe
CTyJIeHTAMM B paMKax camocTrositejibHoi padotsl (CPC)
Tema 3ananue dopmupyemast HAK
n/n KOMIIETECHIIUS
1. Tema 1. Uyxkepoauocts | 1. IToaroroeka JokiianoB [K-1 MK-1 4K nx
B OHOJIOTHYECKUX 10 TeMe T1K-2 v, MAK k12
CHCTEMAX. 2. [Toaroroska MK k13
KOHTPOJILHOMY OITPOCY TTIK-2 UK k2.1,
UK k2.2, UIK
1IK2.3
2. Tema 2. | 1. Tloaroroska JOKIanoB IIK-1 TK-1 MK
dyHaMeHTaIbHBIE 10 TeMe [IK-2 1, MAK 1k 12,
CBOMCTBA  MMMYHHOH | 2 Hoxnroroska MK 13
CHCTEMEL KOHTPOJILHOMY OIIPOCY ITK-2 UK o,
HIK nre2 HAK
1IK2.3
Tema 3. | 1. IloaroroBka 10KIa10B IK-1 IK-1 #IK
3. CynepaHTUreHBbl u | 10 Teme 1IK-2 1, HIAK k12
BAaKILIMHBI. 2. Iloaroroska K UK nxc13
KOHTPOJILHOMY OIIPOCY IIK-2 UK ko,
HIK nre2 HAK
1IK2.3
Tema 4. Teopernueckue | 1. [loaroroska noknanos IK-1 IK-1 #IK
4 OCHOBbl MMMYHOXUMHH | 11O TEME [IK-2 11, MIAK k12,
¥ IMMYHOLUTOXHMHH. | 2- Hoxroroska MK k13
KOHTPOJILHOMY OIIPOCY [IK-2 HUIK k.,
HIK nre2 HAK
1IK2.3
Tema 5. Ilpuknaausie 1. INoaroToBka KOKIAIOB IK-1 IK-1 #IK
5 aCIIEKTHI 10 TeMe IK-2 1, MIK k12
HCIIOIL30BAHUS 2. IToaroroBska k UK k13
AHTUTEIL. KOHTPOJILHOMY OTIPOCY MK-2 MK g,
HIIK nke2 MK
1IK2.3
6 Tema 6. | 1. [ToxroroBka K0KIa10B IK-1 MK-1 MK
HWcnons3oBanue 10 TeMe T1K-2 11, MWAK 1k 12,
AHTUTE B | 2. Iloaroroska k UK nxc1s
MOJIIEKYJISIPHON KOHTPOJILHOMY OIIPOCY K-2 UK pxea,
Ouosiorum. HIK 22 MAK
1IK2.3
7 Tema 7. CoBpemennnie | 1. Iloaroroska j10knanoB IK-1 NK-1 1K
METObI 10 TEME [1K-2 11, UAK nx 12
MMMYHOBH3yaIH3alluK 2. [loaroroBka HIIK k13
OMOIOTHYECKUX KOHTPOIBHOMY OTIPOCY TK-2 HJIK 2.,
00BEKTOB. HIK nro2 HMAK
1IK2.3
4.4. Meroauueckue YKa3aHHUsI 10 OPraHM3alUM CaMOCTOSITeIbHOW PadoThI
CTY/€HTOB

CaMocTrosTenbHas pa60Ta CTYACHTOB SABJIACTCA COCTaBHOM YacCThbIO y‘-IC6HOFO mnmponecca mu

MMEET IebI0 3aKpeIUICHHEe W YIUIYyOJICHHE TMIOJTYyYEeHHBIX 3HAHWUM W HaBBIKOB, IOHCK |
npuoOpeTeHrne HOBBIX 3HAHWM, a Tak)Ke BBHIMOJIHEHHE YYEeOHBIX 3aJaHUil, MOATOTOBKY K
MPECTOALINM 3aHATUAM, 3a4€TaM 1 K3aMEHaM.




Jlnst  opraHu3alMl  CaMOCTOSITENIPHOM paboThl 1O auciuiuimHe «Teopernyeckue U
MIPUKIIQJHbIE ACTIEKThl MMMYHOJIOTHHY HCIIONB3YIOTCS Cleayione (GopMbl CaMOCTOSTEIbHON
y4eOHOU paboTHI:

- PaboTa HaJl KOHCTIEKTOM JIEKIIUH.

- [lon6op, n3yuenue, anaian3 peKOMEHIO0BAHHOM JTUTEPaTyPhl.

- CaMOCTOATENIbHOE U3yUCHHE OTACTBHBIX TeM, MaparpadoB, He U3JI0KEHHBIX B JICKITUH.

- IloxroroBka K MPakTUYECKOMY 3aHATHUIO COCTOUT B TEOPETUUECKOH IMOATOTOBKE U
BBITTOJIHEHUH MTPAKTUYECKHX 3a/1aHUH (pelIeHne 3a/1a4, OTBETHI HAa BOIPOCHI U T.1I.).

- Hanmucanue pedepaToB, HOArOTOBKA TOKIJIAIOB.

- [loaroroBka K TECTUPOBAHUIO.

- [loaroroBka k 3auery.

Ilucomennvie pabomwr. JIns uU3ydyeHUs TEM, HE M3JIOKEHHBIX B JIEKIUHU, PEKOMEHIYETCS
UCIOJIb30BaTh OCHOBHYIO U JOIMOJIHUTENIBHYIO JUTEPATypy, a TAK)KE UCTOYHUKH, HAlIEHHbIE TPU
MOMOIIM HMH(OPMAIIMOHHO-CIIPABOYHBIX M TOMCKOBBIX cucTeM. [ 3aKkperuieHus mMarepuana
pEeKOMeHayeTCsl AefiaTh KpaTKUe KOHCIEKTHI Mo TeMe. B pamkax nucuurumnsl «Teopernyeckue
U TIPHUKJIAJHBIC ACTIEKTHl MMMYHOJIOTHH» TakKKe IMPEIyCMOTPEHO BBITIOJHEHNUE MHChMEHHBIX
paboT, B KOTOPBIX CTYAEHTHI JOJKHBI COCTABUTh CXEMY TPO(PHUECKUX OTHOIICHUN B PA3IUYHBIX
MHUKPOOHBIX COOOIIECTBAX U CXEMbI KPYrOBOPOTOB psijia OMOTEHHBIX AJIeMEHTOB (cM. 1. 4.3.2.).
KauecTBO BBIMONIHEHHOW pabOTHI OLEHUBAETCS B XOJ€ OOCYXKACHMS JAaHHBIX BOIPOCOB MpHU
MPOBEJICHUHU KOJUIOKBHYMa 110 COOTBETCTBYIOIIEH Teme (cum. 1. 4.3.1).

Pegepam — dopma mnuceMeHHOW pabOThl, KOTOPYIO PEKOMEHIYETCS MPUMEHSTh IPU
OCBOCHHHU BapUATHUBHBIX (MIPOQMIBHBIX) AUCIHUILINH podeccnoHanbHoro mukia. [Ipencrasnser
co00i1 KpaTKoe U3JI0KEHHE COJEPIKAHUS HAYYHBIX TPYAOB, JIUTEPATYPHI IO OINPEICTICHHON TeMe.
O6bem pedepara moxker aocturath 15-20 cTp.; Bpemsi, OTBOAMMOE Ha €ro MOJATOTOBKY — OT 2
Hegens 1o Mecsna. llogroroBka pedepara moapasymMeBaeT CaMOCTOSITENIBHOE HW3YYEHUE
CTYZICHTOM HECKOJIbKHX JIUTEPATYpHBIX HCTOYHHKOB (y4eOHHMKOB, MOHOTpadmuii, Hay4IHBIX
cTared W T.A.) 1O ONpENeNEHHONM TeMme, He paccMaTpuBaeMoll MOAPOOHO Ha JIEKIIHH,
CUCTEMAaTH3allMI0 MaTepuaa U KpaTkoe ero usioxenue. Llens Hanucanus pedepara — npuBUTUE
CTY/IEHTY HaBBIKOB KPAaTKOTO U JIJAKOHMYHOTO MPEJICTaBICHUS] COOpaHHBIX MaTepHUaioB U (pakToB
B COOTBETCTBHUH C TPEOOBAHMSIMH, TIPEABSIBISIEMBIMHA K HAYYHBIM OTYETaM, 0030paM U CTaThsIM.

CrpykTypa pedepara BKIIOYAET:

- TuTynpHBIN JHCT.

- Coneprxanue.

- Beenenue, ryie kpatko Gpopmynupyercs mpodiiema, 1eis 1 3aaadu pedepara.

- OcHOBHas 4yacTh pabOThl COCTOUT U3 HECKOJBKHX Pa3JieNIoB, B KOTOPBIX M3JIaraercs CyTh
TeMbl pedepara.

- 3aKIItOueHHE.

- CIIUCOK HCI0JIb30BAHHOM JTUTEPaTYPBHI.

IIpu odopmienun pedepata ciaeayeT MpUAEPKUBATbCI TEXHUUYECKHX TpeOOBaHU,
IpeabsBIEMBIX K pedeparaM U KypcOBbIM paboTaM, UMEIOIIMXCS Ha Kadeape.

Kpurepuu ouenuBanus pedepara:

- OLeHKa «OTIMYHO» BBICTABISETCA B TOM ciydae, ecii B pedepare MOITHOCThIO PacKphITa
TeMa, MPOAHATU3MPOBAHO COBPEMEHHOE COCTOSHHE BONPOCA, MaTepuanl HU3JO0XKEeH JOTMYHO,
MocJIeIOBaTeNbHO, TpuBeAeHO He MeHee 10 JuTepaTypHBIX HCTOYHHUKOB (Cpeid KOTOPBIX
npeobianaeT auTeparypa 3a IMocienHue 5 JeT), pedepaT opopMIIEH B COOTBETCTBUU C
TEXHUYECKUMHU TPEOOBaHUSIMH, TIPEABSBISIEMBIMH K TAKOTO pojia paboTam.

- OreHKa «XOpOILoY» - TeMa PAaCKpPbITa, MPUBEIEHO JOCTATOYHOE KOJMUECTBO MaTepuala, HO
Py 3TOM MaTepual B HEJOCTAaTOYHOM CTENEHU IpOaHAIU3UPOBAaH aBTOPOM, OGOpMIICHHE
pedepara COOTBETCTBYET TEXHUUYECKUM TPEOOBAHHSIM.

- OneHka «y0BJIETBOPUTEIIBHOY - TEMa PacKpbiTa MOBEPXHOCTHO, MaTepuall MPUBEIEH Kak
npocTasi KOHCTaTanusl (akToB, HE MPOAHATM3UPOBAH, B OQOPMIICHUH HMEIOTCS TEXHHYECKHE
HE/I0CTATKH, CIIMCOK JIUTEPATYPHI COJIEPKUT MEHEE 5 UCTOUHHUKOB.



- OueHka «HEYJIOBJIETBOPUTEIBHO» - TeMa HE PACKPBITA, CKYIHBIH O0OBEM NPUBEICHHBIX
MaTepuasoB.

Yemmuuwiii 0oknao — 3to coodmenue B TeueHue 10-15 MUH, B KOTOPOM CTYIEHT B JJAKOHUIHOU
(dhopMe TOJDKEH U3JI0KHUTh MaTepUall IO COOTBETCTBYIOIICH TeMe, MPUACPKUBASCH CICTYIONIETO
IJIaHa: BBEACHME, OCHOBHAs 4YacTh, 3aKioueHue. Jlokmax compoBOXKIAeTCsl Mpe3eHTalueH,
OTpaXkarollleld OCHOBHBIE MOJIOKEHUSI MO COOTBETCTBYIOIIEH Teme, BKIIIOUAIOIICH HAarJisIHbIe
Martepuaibl (cxembl, Tabmuiubl, Goro u T.A.). Ilo OKOHUAaHUM MOOKIaAa CTYIACHTY 3aJaroT
BOIIPOCHI, KaK IpenojaBarelib, TaK W CTYAEHTbl, Ha KOTOpbIC IOKJIAAYUK JOJIKEH JaTh
MCYEPIBIBAIOIINE OTBETHI.

Kputepuu olieHnBaHus YCTHOTO JIOKJIa/a:

- OueHka «OTIMYHO». B J1OKIaze MOJHOCTBIO pacKpbiTa TeMa, ITPOAHATU3UPOBAHO
COBPEMEHHOE COCTOSIHUE BOIIPOCA; CTYIEHT CBOOOJHO BIIAJEET MaTepHalioM, H3JIaraeT ero
JIOTUYHO, TMOCIIEIOBATEIbHO, JIAKOHUYHO, COOJIOJasi OCHOBHBIE MpaBWIA KYyJIbTYphl PEYH.
Jlokiiaz compoBOKIAaeTCs Mpe3eHTaluel, KOTopas OTpa)kaeT OCHOBHBIE IOJIOKEHUS JTOKIAJa,
MPE3CHTAIMsI COCTABJICHA TPAMOTHO C COOJIIOJICHHEM OOIIMX TpeOOBaHUH, MPpaBUIl MWIPU(TOBOTO
odopmiieHus, moaayu rpaduyecKkoro marepuana, UMEIOTCS CCBUIKM Ha MpUBEACHHbIE (OTO,
PUCYHKH, CXEMBI M T.II., IPUBOJUTCS CIHCOK HCIIOIb30BAaHHOW JUTEepaTyphl. [Ipu obcyxaeHun
JOKJIaJja CTYAEHT JaeT HWCYEpIbIBAIOIINe, apryMEHTUPOBAHHBIE, KOPPEKTHBIE OTBETHI Ha
BOITIPOCHL.

- Onenka «xopoio». Tema packpsiTa, TPUBEACHO JOCTATOYHOE KOJUYECTBO Marepuaia, HO
IIPU 5TOM MaTepuall B HEJOCTATOYHOM CTENeHU MpOoaHalu3UupoBaH aBTOpoM. [Ipe3eHTarus He B
MIOJIHOM CTENEHW COOTBETCTBYET oOmmM TpeboBaHUsM. OTBETHI CTyJIEHTa HE HAa BCE BOIPOCHI
SIBJIIIOTCSI UCUEPIBIBAIOIIIMH U apTyMEHTHUPOBAHHBIMHU.

- OreHKa «yJOBJIETBOPUTEIBHO». Tema packpbiTa HE IOJIHO, MaTepuaj IMPUBEACH Kak
mpocrtasi KoHcTaTaius ()akToB, HE MPOAHATU3WPOBAH, CTYACHT IMOKAa3bIBA€T MOBEPXHOCTHBIC
3HaHus. [Ipe3eHTanmsi YaCTMYHO COOTBETCTBYET YCTAHOBJIEHHBIM TpeOoBaHusiM. [lpu
OOCYXKJIEHHHM [OKJIaJa CTYACHT He BCerjJa JaeT NpaBUIbHBIC, HCUEPIBIBAIOIIME OTBETHI Ha
3aJlaBaeMble BOIIPOCHI.

- OmneHka «HEyIOBJIETBOPUTENIBbHOY». Tema J[OKJIaJga HE pacKpbiTa, CKyIHBIH 00beM
MIPUBEJICHHBIX MaTEpPHaliOB; Mpe3eHTalus OTCyTCTBYeT. [Ipu oOcykIeHnn mokiana CTyIeHT He
JTA€T OTBETHI UM OHU HE COOTBETCTBYIOT 3a/IaHHBIM BOIIPOCAM.

4.5. IlpumepHasi TeMaTHKA KypPCOBBIX padoT (IIPOEKTOB): HE MPENLyCMOTPEHB! yUYEOHBIM
IJIAHOM.

V. YYEBHO-METO/IMYECKOE 1 HH®OPMAIIMOHHOE OBECTIEYEHUE
T CHUTIIMHBI

a) mepeveHb JUTEPATYPhI

1. bemsicoa, H. A. Mukpo6uonorusi [Dnektponnsiii pecypc] / H. A. Bemsicosa. -
Munck: Beicummas mikona, 2012, - 443 c. - Pexum nocrtyma: ObBC "AnOykc". -
Heorpanuu. nocrymn. - ISBN 978-985-06-2131-3+

2. JleBuncon, Y. MeaunuHckass MHUKPOOHOJIOTHS U HUMMYHOJIOTHS [DJIE€KTPOHHBIH
pecypc] / VY. JleBuncon. - Mocksa: Jlaboparopust 3Haumii (panee "BMHOM.
Jlaboparopus 3mammii"), 2015. - Pexxum pocryma: OBC "W3marensctBo '"Jlamp'. -
Heorpanuu. nocrym. - ISBN 978-5-9963-2913-7.+

3. EropoB A.M. Teopus u npaktruka uMMyHO(EepMEHTHOTO aHam3a. Y uyebHoe mocodue. 2007. +

4. Jlepsoun, Amutpuii I'ennagueBnd. @yHKIMOHAIBHAS MOP(OIOTHS KIETKH [ DIEKTPOHHBIN
pecypc]: yae6. mocobue / JI. I'. lepsoun. - DBK. - M.: Yausepcurer, 2005. - 318 c. - Pexxum
nocryna: 43 "bubaunorex". - Heorpanuu. goctym. - ISBN 5-98227-110-1+

5. OcHoBBI 1TUTONOTUYU [DNEeKTpOHHBIN pecypc]: mainblil npaktukym. - 9BK. - Upkyrck:
UI'y, 2012. - Pexxum noctymna: D43 "bubnuotex". - Heorpanuu. goctym.+

6. Poiit, AiiBeH. OcHOBbI MMMyHOJOTUHU: Hayd. u3A. / A. Poiit; mep. ¢ anrn.: T. B.

Benuxonsopckoii, T. H. Bmacuk, A. A. Heilidaxa; nog pen.: P. I'. Bacuosa, A. ©.
Kupkuna. - M: Mup, 1991. - 327 c.: un.; 26 cm. - bubnuorp. B konme riaB. - [Ipeam.


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%3D&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%3D&S21STR=%D0%9B%D0%B5%D0%B2%D0%B8%D0%BD%D1%81%D0%BE%D0%BD%2C%20%D0%A3%2E%20
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%3D&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%3D&S21STR=%D0%A0%D0%BE%D0%B9%D1%82%2C%20%D0%90%D0%B9%D0%B2%D0%B5%D0%BD

ykas.: ¢. 309-321. -Ilep. uza: Essential Immunology / Ivan M. Roitt. - 6th ed. - London. -
ISBN 5-03-001495-0+

0) mepuoAHYECKHE U3TAHUS

AKypnan  "Hmmynonoeun".  I'ocyoapcmeenmwiii  Hayunoii — yeump — "Huncmumym
ummyrnonocuu” ®MBA. Poccutickas axademust nayk. The European Journal of Immunology
(https://onlinelibrary.wiley.com/journal/15214141). IMMUNOLOGY

(https://onlinelibrary.wiley.com/journal/13652567)

B) 0a3bl JaHHBIX, HH(POPMAIMOHHO-CIIPABOYHbIE  TOUCKOBBIE CHCTEMbI

1. Hayunas Dnektponnas bubnuoreka http://www.e-library.ru

2. Nadopmanmonnas cuctema «EnnHoe OKHO JoCTyna K 00pa3oBaTeIbHBIM pPecypcam»
(http://window.edu.ru)

3. DBC «FOPAUTY. Anpec nocryma: https://www.biblio-online.ru/

4. Db Uznarenbckoro meHTpa «Akamemusi». Aapec pocryma: http://www.academia-
moscow.ru

5. http://neuroscience.ru/ . TTomyaspHbIA POCCHICKHI HHTEPHET-PECYPC, MOCBSIICHHBIH
aKTyaJlbHBIM BOIIPOCAaM COBPEMEHHOM HeHPOOUOIOTHH, KOTOPHIE BOSHUKAIOT, B TOM
YHCJIe ¥ Ha CTBIKE C BOIIPOCAMH CYIIECTBOBAHHUS HMMYHOJOTHYECKUX MTPHHITUTIOB
(GYHKIIMOHUPOBAHUSI SJIEMEHTOB HEPBHOM CHUCTEMBI;

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

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

8. Coro3 00pa3oBaTeIbHBIX CalTOB - EcTecTBEHHbIE HAYKU

9. http://tusearch.blogspot.com - ITouck 37EKTPOHHBIX KHHUT, MyOJIMKAIMH, 3aKOHOB,
['OCToB Ha caliTaXx HAyYHBIX JICKTPOHHBIX OUOINOTEK.

9. Google Scholar —TTouckoBas cucTema Mo HaAy4HOM JIUTEPATYPE.

10. Science Research Portal - Hayunas mouckoBas CHCTEMa, OCYIIECTBIISIOIIAS
MOJIHOTEKCTOBBIN MOUCK B JKypHajlaX MHOTHUX KPYIHBIX HAYYHBIX H3/IaTENIbCTB, TAKUX KaK
Elsevier, Highwire, IEEE, Nature, Taylor & Francis u np. Mmer crarbui U TOKYMEHTHI B
OTKPBITHIX Hay4HBIX Oazax manHbiX: Directory of Open Access Journals, Library of Congress
Online Catalog, Science.gov u Scientific News.

VI. MATEPUAJIBHO-TEXHUYECKOE OBECINEYEHUE JUCHUIIJINHbBI
6.1. YueOHo-1a00paTopHOe 060py10BaHueE:
Aymutopus [ TpPOBENEHHMs — 3aHATUN  JIGKMOHHOIO  THUma:  o0OpyAoBaHa
CHCIMAM3UPOBAaHHON  (yueOHol) Mebenpto Ha 25 TMOCaJOYHBIX MECT, TEXHUYCCKUMU
cpeactBaMu oOydeHusi: mpoektop Epson EB-X03, nocka mapkepHas; yueOHO-HarIsAHBIMU


https://onlinelibrary.wiley.com/journal/13652567
http://www.e-library.ru/
http://www.biblio-online.ru/
http://www.biblio-online.ru/
http://neuroscience.ru/
http://www.fptl.ru/biblioteka/biotehnologiya.html
http://www.medbook.net.ru/010512.shtml
http://tusearch.blogspot.com/

MOCOOMSIMH, 00ecTeYnBaIONIMMHI TeMaTHYeCKUe WJUTIOCTPAllMU 1O JAUCLUUIUIMHE: Mpe3eHTalNH
10 TeMaM IIPOrPaMMBI.

Aynutopus  AJis  TOPOBEICHHS  3aHATHM  MPaKTUYECKOro  TUma:  00opyaoBaHa
crienuanu3upoBanHon (y4ueOnoit) meOenpto Ha 10 mocago4YHBIX MeECT; JOCKOM MENOBOW;
TeXHUYECKUMH cpeAcTBaMu oOydeHus: mnpoekrop BenQ MS521P  y4yeOGHO-HArISAHBIMA
MOCOOUSMU: TIPE3CHTALIMU TI0 TEMaM IPOTPaMMBI.

Kommerotepusiii  kiacc (yueOHas ayauTopusi) Jis TPYIIOBBIX M WHIUBUAYAIbHBIX
KOHCYJbTAIlMi, TEKYIIEro KOHTPOIs W TPOMEKYTOYHOW  aTTeCTallid, OpTaHU3alHud
CaMOCTOSATEIILHON paboThI: ayTuTOpusi 000pyI0BaHa CIICIMAIM3UPOBAHHON (YUeOHOMH) MeOebIo
Ha 20 mocagoYHBIX MeECT, JOCKOM MeNnoBOH; 000pynOBaHAa TEXHUYECKHMMHU CPEICTBAMU
oOydeHus: cuctemMHsbIid 0J1ok PentiumG850, monuTop BenQ G252HDA-1 miT.; cucteMHbIi 010K
Athlon 2 X2 250, monutop BenQ G252HDA — 8 mir.; cucremubiii 61ok PentiumD 3.0GHz,
MouuTop Samsung 740N — 3 mr.; monoosok IRU T2105P — 2 miT.; cucteMHusbIil 6;10k Pentium
G3250, monutop BenQG955 — 1 mir.; cucremusii 6ok Pentium G3250, monutop BenQ
GL2250 — 1 mT.; cucremusii 610k Pentium G3250, monuTop Samsung T200 HD — 1 mT.;
cucreMHbIi 610k Pentium G3250, moruTop Samsung T190N — 1 mit.; cucremuslii 6ok Pentium
G3250, monutop Samsung 740N — 1 mT.; mpoexktop BenQ MXS503; skpan ScreenVtdiaEcot. C
HEOTPAHWYCHHBIM JIOCTYNIOM K ceTH WHTepHeT W oO0ecrmeueHueM JOCTyla B 3JIEKTPOHHYIO
nH(OPMALIMOHHO-00pa30BaTENbHYIO CPEAy OpraHU3alIUH.

[Tomemenne ansg  XpaHeHUs W NPOPHIAKTUYECKOTO  OOCHYyXHBaHHS  y4eOHOTO
o0opynoBaHus: aynuTopusi o0OpyIOBaHA CHEIHATU3UPOBAHHONW MeOenpl0 Ha 3 IMOCaI0YHBIX
MecTa; HoyTOyk Lenovo 1580, mpoekrop BenQ MS521P.

6.2. [IporpamMHoe obecrieyeHune:

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

Kaspersky Endpoint Security mnst 6usneca - Cranmaptabeiii Russian Edition. 250-499.
®opyc Kontpakt Ne04-114-16 ot 14n0s0pst 2016r KES. Cuer NePCII3-000147 u AKT ot
23n0s16ps 20161 JIui. Ne1B08161103014721370444.

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

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

Office 365 mpodeccronanbHblil mwitoc st yuammxcs. Homep 3akasza: 36dde53d-7cdb-
4cad-a87f-29b2a19c463e.

6.3. TexHn4yeckne M JJTEKTPOHHbIE CPEACTBA:
[Ipe3enTanuu mo BceM TemMam Kypca.

VIl. OBPA3OBATEJIBHBIE TEXHOJIOT'NHU

g ocBoeHusi nucUUIUIMHBL «TeopeTrueckue U NMPaKTUYECKUE acCMeKThl MMMYHOJIOTHH
MIPUMEHSIIOTCS ClIeAYIoUIe 00pa3oBaTeIbHble TEXHOIOIHH:

- Ungopmayuonnas nexyus. Jlexuus — 3To ckaToe U3JI0KEHHE OCHOBHBIX HAYYHBIX (PAKTOB,
YTO SBJISIETCS 6301 7151 aHAIM3a PacCyKIESHUH, OIICHOK.

- Jlexyusa-susyanuzayusi. YUUT CTYAEHTOB IpPeOOpa3OBbIBaTh YCTHYI0 M IHCbMEHHYIO
nHOPMAIIHIO B BU3YaAIbHYIO OpMY, YTO GOPMHUPYET Y HUX MPO(eCCHOHATLHOE MBIIIJICHHUE 32
CUEeT CHUCTEeMaTH3alMd U BbIEJCHUS Hauboyiee 3HAUYMMBIX, CYIIECTBEHHBIX JJIEMEHTOB
cojziepkanust oOyueHus. 3ajjaua MpernojaBareis UCHOoIb30BaTh Takue (POPMbI HATJISAHOCTH,



KOTOpBIE Ha TOJBKO JOMOJIHAIOT CIOBECHYI MH(POPMAILMIO, HO U CAMHU SBIISIOTCS HOCUTEISIMU
uHpopManuu (CXeMbl, PUCYHKH, CHAHIbI-IPE3CHTAlMM, W T.N.). DTOT BUJ JIEKUUHU JIy4lle
BCETOMCII0NIb30BaTh HA ATAIle BBEJICHUS CTYIEHTOB B HOBBIH pa3ien, TeMY JUCLIUIUIMHBIL.

- IIpobnemnasn nexyus. B otimdne oT conepkaHust HHPOPMAITMOHHON JIEKIIUU, KOTOPOE
IpeaaraeTcsl IpenojaBareleM B BUIE HW3BECTHOIO, IOJUIEXKAIIEr0 JIMIIL 3allOMUHAHUIO
MaTepuaia, Ha MpOOJIEMHOH JIEKIMHM HOBOE 3HAaHUE BBOAMUTCA KaK HEHU3BECTHOE IS
oOyuaromuxcs. I[IpoGieMHast JeKnMs HAYMHAETCS C BOIPOCOB, C IOCTAHOBKH MPOOJIEMBI,
KOTOPYI0 B XOJle¢ H3JIOKEHMsS Marepuana HEeOOXOOUMO peluTb. JIeKIus CTpOUTCS TaKuM
0o0pa3oM, YTO TO3HAaHUS OOYYAroIIerocss MPUONMKAIOTCA K IMOWCKOBOM, HCCIIEIOBATEILCKOM
JESITeNbHOCTH. 3/1€Ch YYacTBYIOT MBIIUIEHHE O0YyYaroLIerocs M €ro JUYHOCTHOE OTHOLICHHE K
yCBalBa€MOMY MaTepHaiy.

- Jlexyus-6eceoa. IlpenmomaraeT HEMOCPEICTBEHHBI KOHTAKT TMPEMOAaBaTess C
aynuropueil. [IpeumyiiecTBo Jekiuu-0ecebl COCTOUT B TOM, YTO OHa MO3BOJISIET MPHUBIIEKATh
BHUMaHME CTYJEHTOB K HauOoJjiee BaXXKHBIM BOIIPOCAM TEMBbI, OIPENEIATh COAEPKAaHUE U TEMI
U3JI0KEeHUs y4eOHOro MaTepralla C yueToM 0COOEHHOCTEH CTYICHTOB.

- IIpakmuueckue 3ansamus — 3TO 3aHATHE, IPOBOJIUMOE MO PYKOBOJCTBOM IIpENoAaBaTelis
B yuyeOHOM ayJUTOpPHM, HAIpPaBJIEHHOE Ha YIJIyOJEHHE HAay4YHO-TEOPETUYECKUX 3HAHUU U
OBJIQ/ICHUE OIpEJICIEHHBIMU METOJaMU CaMOCTOSITENbHON paboThl, KoTOopoe (opmupyer
npakTuueckue ymeHus. O1Hoi u3 GopM NPaKTUUYECKUX 3aHIATUN B By3€ SIBJISIETCS CEMUHAD.

- Cemunap-uccneoosanue. TEXHONOTHSI IPOBEIEHUS TAaKOrO CEMUHApa MOXET ObITh
pa3UyHOM, B 3aBUCUMOCTH OT TOrO, KakOM MeETOJ| 3aJloKeH B €ro OcHOBy. B pamkax
TMCUUIUIMHBL TIPOBOAMTCS CEMHHApP C TMOJITOTOBKOW M 3aciylIMBaHHWEM pedepaTtoB 10
aKTyaJbHbIM IIPOOJIEMaM TEOPHH U MPAKTHKH U HOCIEIYIOUIUM UX 00CYKICHUEM.

- Konnokeuymsir — BU y4eOHOTO 3aHATHSI, IPOBOJUMOIO C LIEIbIO IPOBEPKH U OLCHUBAHUS
3HaHu#l ydammxcs. KomokBUyM MOXeT HpOBOIUTHCS B (hopMe HHIUMBUAYaTbHOU Oeceibl
IpenojaBaTeiss co CTYACHTOM HWJIM Kak MaccoBblii ompoc. B xone rpymnmoBoro oOcyxaeHHs
CTY/EHTBl y4aTcs BBICKAa3bIBaTh CBOIO TOYKY 3PEHHUS IO ONPEIEICHHOMY BOIPOCY, 3allMIIATh
CBOE MHEHME, IPUMEHSS 3HAHUSI, IOJIYUEHHbIE HA 3aHATUAX 0 IpeameTy. B xozne komokBuyma
TaKXke MpoBepsAloTcs pedepaTsl, Apyrue IMUCbMEHHblE pPAa0OThl CTYIEHTOB, MPOBOAMTCS
3acIylIMBaHUE JT0KJIa/10B.

- Camocmosmenvnasn paboma cmyoenmos (cM. 1.4.4).

- Hucmanyuonnvie  obpazosamenvuvie  mexuonocuu.  Ilog  AMCTaHIMOHHBIMHU
00pa3oBaTeNbHBIMU TEXHOJIOTUSIMHU ITOHUMAIOTCSI 00pa3oBaTebHbIE TEXHOJIOTHH, pPealn3yeMble
B OCHOBHOM C IIPUMEHEHHEM HMH(POPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHBIX ceTel. [Ipu ocBoeHun
JUCLUILINHBI « DKOJIOTHSI MUKPOOPTaHU3MOB) UCIIONB3YIOTCS CIEAYIOLIUE TEXHOJIOTUN:

= KeilicoBasg TexHOJOrMs — (opMa JUCTAaHIIMOHHOIO OOyYeHHUs, OCHOBAaHHAs Ha
MIPEJOCTABIEHUN O0YyJaromuMCs HH(QOPMALMOHHBIX 00pa30BaTeNbHBIX PECYpcOB B BHJIE
CHEMATM3UPOBAHHBIX HA0OpOB Y4eOHO-METOAMYECKUX KOMIUIEKCOB C HCIOJIb30BAaHUEM
pa3IUYHBIX BUAOB HOCUTENeH nHpopManuu (KeicoB);

® MHTEPHET-TEXHOJOIHs — CHOCO0 JMCTAaHIMOHHOM Nepenayd MHPOpMalui, OCHOBAaHHBIN
Ha UCIOJIb30BaHUM TI100aJIbHBIX U JIOKAJBHBIX KOMIIBIOTEPHBIX CeTel i 00ecreueHus 10CTymna
oOyuaromuxcsi K HMH(GOPMAIIMOHHBIM 00pa30BaTEIbHBIM pecypcaM U Uil (HOpMHUpPOBaHUS
COBOKYITHOCTH METOJUYECKHX, OPraHU3allMOHHBIX, TEXHUYECKUX U TNPOTPaMMHBIX CPEJICTB
peaiv3allMii U YIpaBiICHUS Y4YEOHBIM IPOIECCOM HE3aBHCHUMO OT MeCTa HaXOXKJEHHUS €ro
cyowekToB. Mcnonbsyercs O6pa3oBarenbHblil mopran UI'Y - educa.isu.ru.

VIIl. OHEHOYHBIE MATEPHUAJIBI JIUIAA TEKYIIEI'O KOHTPOJIA U
MPOMEXYTOYHOM ATTECTAIIUA

B xauecTBe OICHOYHBIX CPpEACTB JJIsI BXOAHOI'O KOHTPOJIA OLCHKHU YPOBHA 3HAHHI
CTYACHTOB HCIIOJIB3YCTCA CO6CCC,Z[OB3.HI/IC. B mnmponecce CO6CCCI[OB&HI/I$I OLCHUBACTCA YPOBCHb
BJIaJICHUA 0a30BBEIMU 3HaHWSAMU, YMCHUSMH, HAaBbIKaMU, HGO6XO}II/IMI)IMI/I JJIs1 Hadalia O6yquH$[



no aucuuiuimHe «TeopeTHuecKkue W MPHUKIAIHBIE aCTIEKTHl HMMYHOJIOTHNY, OMPEIeIseTCs
CTETICHb BJIAJICHUS] HOBBIM MaTEepPHAaJIOM J0 Hadayia ero U3y4eHusl.
Ouenounvie mamepuaisl meKyujezo KORmpoas gpopmupyromcs ¢ coomeemcmeuu ¢ JIHA

YHUgepcumema
B pamkax pucnumuinnel « TeopeTrnueckue U MPaKTUYECKUE aCEKThl HMMYHOJIOTUK»
UCIOJIL3YIOTCS ClieyroIne GOpMbl TEKYIIEr0 KOHTPOJIS:

- YCTHBIH onpoc;

- MMCbMEHHas paboTa;

- KOJUIOKBUYM;

- pedepar;

- KOHTPOJIb CAMOCTOSITEIIbHON paOOTHI.

DoH1 OLIEHOYHBIX CPEACTB BKJIIOYAET:

- TeMaTHKa U MaTepuallbl 3aJaHUH,

- TEMATHKAa U BOIIPOCHI K KOJUIOKBUYMaM,

- IepeyeHb TeM pedepaToB/J0KIIA0B,

- BOIIPOCHI JUIsl caMocTosiTenbHoro uzyuenus (CPC)
- BOIIPOCHI ¥ OMJIETHI JUIsl HK3aMeHa,

- KpUTEPUU OLICHKU 3HAHUM CTY/IEHTOB.
Ha3naueHue O1leHOUHBIX CPE/ICTB: BBIABUTH C(hOpMUpOBaHHOCTH komnereHuu [1K-3 (cm. 1.

1I).

Tembl pedepaToB

1.DOBoronus KJIE€TOYHOI'0 UMMYHUTETA.

2. Monekynbl cynepceMencTBa HMMYHOTTIO0YINHOB.

3. IlepBuuHbIE U BTOPUYHBIE UMMYHOI€(DULIUTHI.

4. CoBpeMEHHbIE METO/Ibl UMMYHONIPO(PUIAKTHKHY.

5.010pTHNNA U €€ 3HAYEHUE B )KUZHEAEATEIIBHOCTH KUBOTHBIX.
6.ImmyHOXUMHIYeckre MeToIbl uaraoctukn COVID-19.

7. MeTopl *UMMYHOBU3YaIM3al[Ul MapKEPHBIX OEIKOB B MUKPOCKOIIHH.

Bonpoch! 1J1s1 MOATOTOBKHU K KOJUIOKBHYMaM
Tema 1. UykepoaHocTh B 0MOJIOTHYECKHX CHCTEMAX.

1. AHTHUTEHBI, UX CTPYKTYpa, MHOT00Opa3ue u OMOIOrHYecKoe 3HaUeHUeE.

2. @aKTOPEI, ONIPEEIISIONINE AHTUTEHHOCTb.

3. INonaTue 00 MMMYHOTOMHUHAHTHBIX IPyIIax.

4. DKCrepUMEHTaJIbHbIE MOIXO0/bI, UCIIONb3YeMbIE /ISl OLIEHKU aHTUT'€HHOCTH BEILECTB
pa3IM4HON NPUPOLBI.

5. Ucnonp3oBaHue ranTeHoB B MUMMYHOIIUTOXUMUHU U MOJIEKYJISIPHON OMOJIOTHH.

6. HonyquHe HMMYHOI'CHHBIX I'alITCHOB.

7. Vcnonb3oBaHue METO/Aa MOJEKYJSPHBIX JMHEEK B OIEHKE pa3MEpOB aHTHIE€HHBIX
JETEPMUHAHT.

Tema 2. ®ynaaMeHTATIbHbIE CBOHCTBA MMMYHHOM CHCTEMBI.

1. MonekynspHble MEXaHU3MBI PacllO3HABaHUS 4Y>KEPOJAHBIX MOJIEKYI M OMOIIOTUMEPOB.

2. IlporieccuHT ¥ IpeICTaBICHNE AaHTUTEHOB PA3IMYHOTO MTPOUCX OXKICHHUS.

3. OcHOBHBIE TPHHIUIB ¥  MEXaHW3Mbl aKTUBAIMM W  (YHKIMOHUPOBAHUS
MMMYHOKOMIIETEHTHBIX KJIETOK (Makpodaros, T- u B-numponuTos).



4. TeopeTudeckre OCHOBHI, oOecnieurnBaromye GyHaaMeHTaIbHbIE CBOWCTBA UMMYHHTETA.

Tema 3. CynepanTUreHbl H BAKIMHBI.
1. IlonsTHE O CynEpaHTUI€HAX U CIIOCOOAX UCKYCCTBEHHOM aKTHBM3allMM UMMYHUTETA.

2. llonyuyeHue W UCIIOJNB30BAHUE IKUBBIX AaTTEHYHMPOBAHHBIX, HWHAKTHUBUPOBAHHBIX,
PEKOMOMHAHTHBIX, CHHTETUYCCKUX MENTHIHBIX, CYyOhEIMHUYHBIX (Ha OCHOBE BUPYCOMOJO00HBIX
yactun), JJHK nu MPHK-Bakuus.

Tema 4. TeopeTH4yeckre 0CHOBbI HMMYHOXUMHH U HUMMYHOIIMTOXUMHUH.

1. UMMyHU3a1Hs] )KUBOTHBIX, BBIJCIICHIUE aHTHUCHIBOPOTKU U OYMCTKA AaHTUTEI.

2. Hzoruner ummynornooyauaoB (IgA, 1gM, IgE, 1gG, IgD), ux monekynspHas
OpraHu3aIys U CIeunu(PUIHOCTb.

3.ToHKOE cTpOeHHE KOHCTAaHTHBIX M BapHaOEIbHBIX JOMEHOB UMMYHOTJIOOYJINHOB.

4. DTanbl U3y4yeHUs: TOHKOT'O CTPOEHHSI IMMYHOIJIOOYJIMHOB.

5. CTpyKTypa aHTUT€HCBS3bIBAIOLINX [IEHTPOB.

6. AHTUIeHHOE CTPOCHNE HUMMYHOTJIOOYJINHOB.

7. OU3NKO-XUMHUYECKHE 3aKOHOMEPHOCTH B3aMMO/ICHCTBHSI aHTUTCHA U aHTHTENA.

8. 'eneTnueckue MexaHu3Mbl, 00YCIIOBIMBAIOLINE Pa3HOOOpa3ne aHTUTEI.

9. CpoAcTBO U aBHJTHOCTb.

10. TexHoIOTUS MOJIYYEHHS MTOJIU- U MOHOKJIOHAJIBHBIX @aHTUTEJI C TOMOILBIO THOPUIIOM.

11. Benku cucTeMbl KOMIUIEMEHTA M WX UCTIOIH30BAaHUE B UMMYHOXHMHHU.

Tema 5. IlpukiiagHbie acNeKTHI HCMOJIb30BAHUS AHTUTEJI.

Mertoap! naeHTH(HUKAUT B3aUMOICHCTBHSI aHTUT€H —aHTUTEIO.

NmvmyHnonpenunuranus. Touka SKBUBaJIEHTHOCTH.

Metoasl ummynoauddysuu B reie (MeToq MaHuyuHU, METOT Y XTEPIIOHH U JIp.).

HNmmyHosnektpodopes. PakeTHslil anekTpodopes.

[TaccuBHas U akTHBHAs FEMarrIFOTHHALNASA U T€EMOJIN3 PUTPOLIUTOB.

Peaxius cBs3bIBaHUS OETKOB CUCTEMbI KOMIUIEMEHTA.

NmmyHodepmenTHbIN ananu3 UDA.

MeTtobl MOTYYEHHUs] KOHBIOraTOB (aHTUTENO-CyOCTpar; ranteH-GepMeHT; (pepMeHT-

6enok) st UDA.

9. TlomyueHwe u CBOMCTBA MMMOOWMIIM30BAaHHBIX AHTHTEN M aHTHUTEHOB. [ eTeporeHHbIE H
roMoreHHsle MeTonbsl MDA.

10. PamnonMMyHOJTOTHYECKHN aHATIH3.

ONoGOR~WNE

Tema 6. Ucnosib30BaHHE aHTUTEJ B MOJIEKYJISIDHOW OMOJIOTHH.

1. HampaBnenHas qoctaBka OMOJIOTMYECKU aKTUBHBIX COEAMHEHUN B KJIETKU-MUILIEHHU.

2. WpeHTndukanus monyisnuid KJIETOK 0 MeMOpaHHBIM MapkepaM. Beinenenne
KIIETOK.

3.  YcraHoBienue QyHKIHI MEMOPAHHBIX H BHYTPHKIIETOYHBIX OCIIKOB.

4. Vcnonb3oBaHUE aHTUTEN U UX (PParMEHTOB ISl U3yYEHHUs] MEMOpPAHHBIX MPOIECCOB
(JTaTepaibHOM MOJBMKHOCTH OEJIKOB, 00pa30BaHUs KJIACTEPOB U KATIOB).

5. Omnpenenenue rpymnm KpoBH.

6. JlmarHocTHKa M JIOKaIU3aLUs ONYXOJIEBbIX KIETOK.

7. Ananu3 qudQepeHIMPOBKH KIETOK.

8. MuakTuBanMs BHYTPHKJIETOYHBIX ¥ MEMOpPAaHOCBA3aHHBIX O€JIKOB. XUMEpHbIE

aHTHUTENA U UX UCIIOJIb30BAaHUE B MEIUIINHE.
9. Hcnonp3oBaHUE aHTUTEIN JUTS HEUTpATH3aIUK JTUTAH0B U UMUTAIIMH UX JCHCTBHS.



Tema 7. CoBpeMeHHBbIe MeTOIbI HMMYHOBHU3YAIN3alliH OHOJIOTHYEeCKUX 00bEKTOB.
1. CgeroBas ¥ UMMYHORJIEKTPOHHASI MUKPOCKOTIIHS.
2. MeTku, wucnoib3yeMble Uil MeueHHs aHtuTenl ((hepMeHTHBIE, paJnOAKTHUBHBIC,
¢ryopecueHTHbIE, ONITUYECKU- U AJIEKTPOHOIIOTHBIE).
. IIpsimoe u Henpsimoe uMMyHOMeueHue. [Ipouerypa UMMyHOMEUEHNS.
. KoHTponbHbIE peakunu 1 OlleHKa pe3yJIbTaTOB UMMYHOMEUEHHUS.
. Mcnonp3oBanne XpoMOQOpOB JIIsl MEUEHUSI AaHTUTEN, UCIOJIB3YEMBIX B ONTUYECKOM
MUKPOCKOIIHH.
6. dnypecueHTHasE MUKPOCKOTIHS.
. Mlcnionp30Banme BbICOKOpa3pelIarolei JiazepHoil KOH()OKAIbHOW MUKPOCKOIIHH IS
UMMYHOUJICHTU(UKALIMN BHYTPUKIETOUHBIX OCJIKOB U OMOIIOJIMMEPOB.

o1~ w

~

Ouenounvie Mamepuavl 015 RPOMENCYMOYHOU ammecmayuu 6 ghopme (3auema).

dopma TpoMeKYTOUHOM aTTecTanuu - 3auem. Cuctema oueHok: narubamisHas. OC sroro tumna
JOJDKHBI BBISIBIIATH CTENEHb OCBOCHMSI TEOPETHMUECKMX 3HAHMM Kak 0a3y mis (hOpMHUpOBAHMS
KOMITICTEHIIMI, YMEHHUS UX MPUMEHSATh B CUTYyallUaX, MOJCIHPYIOIIHUX MpodeccrnoHalbHYIO
NeSATeNbHOCTD, a Takxke chopmupoBanHOCTh Komnerenuuid [1K-1, ITK-2, 3assnennsix B 1. 111.

PaspaGoruuk:
y /8
/// (<> nounent Kimmenkos 1.B.
(monnuce)

[IporpamMma coctaBiena B coorBercTBuu ¢ TpedoBanusimu ®I'OC BO no HampaBiieHUIo
06.03.01 buonorwus.
[Tporpamma paccMoTpeHa Ha 3aceaHuu Kadeapsl GU3NKO-XUMHUECKOW OHOJIOTHH,
ononmkenepun u ononHpopmatrku 20.02.2023 r. mpotokox Ne 12.
3aB. kadenpoi, 1.6.1., mpodeccop B.I1. Canosaposa a?:-avﬁf
Hacmosuwas npocpamma, He modicem Oblmb 60CnpouzseoeHa Hu 6 Kakou ¢opme Oe3

npeosapumenbHo20 NUCbMEHHO20 paspeulenus Kageopul-paspadomuura npospammsi.



