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1. Heab u 3a1a4u AUCHUIIMHBI (MOYJIs1)

[lenbto ocBOCHHS MUCHUILIMHBI “MoOIIeKyIIIipHask BUPYCOJIOTHS? sIBJIIeTCs (popMUpOBaHHE
OpPEACTAaBICHUA O CTPOCHMM W OHMOJIOTMYECKHX CBOWCTBaX BHPYCOB, COBPEMEHHBIX
MOJ'ICKy.TIS[pHO-FeHeTI/ILIGCKI/IX METOoAaX, aKTyaJ'H)HI)IX HaHpaBJ’IeHI/IHX I/ICCJ'ICZ[OBaHI/Iﬁ B
BUPYCOJIOTHH.

3a1a4yu JUCHUTUIMHEIL:

- JaTh MPEJICTABICHUS O Pa3HOOOPa3WU M SKOJIOTHH BHPYCOB, COBPEMEHHOW TAKCOHOMHUU
U CHCTEMATUKHA BHUPYCOB; CTPYKTYpe W (YHKIHUSIX BUPYCHBIX TCHOMOB, PEHPOAYKIUH U
YKM3HCHHBIX CTPATETHsIX BUPYCOB; ATOT€HE3¢ BUPYCHBIX MH(EKIIHIA

- Hay‘II/ITb KJIACCUYCCKUM H MOHCKy.HSIpHO-FeHeTI/I‘ICCKI/IM MEeToAaM HUCCIICOAOBAHUA BI/Ip}ICOB
B BOJHBIX JKOCHCTEMaX; INIAHUPOBAHUIO U IPOBEACHUIO MCCIECJOBAHUN BUPYCOB B IIPUPOIHBIX
COO0IIeCTBaX.

2. Mecto nucuumianHsl (MmoayJs) B ctpykrype OIIOII
[Tporpamma  gucuuMmiuuHbel  (Monaynd) «MoneKkyJsipHass BHUPYCOJOTUS»  SIBISIETCA
00sA3aTeNbHON [UIsl BapMATUBHOM YacTH NPOrpaMMbl MOJArOTOBKM AaCIMPAHTOB 0 Hay4YHOU

cnenuaibHOCTH (03.01.03 MonekymsipHast OMoIoTHs-
Kypc npeanonaraer Hanuuue 0a30BbIX 3HAHUM, MOJYYEHHBIX IO OCHOBHBIM MpOrpamMmam
By3a, M0 001Iel reHeTHKe, ONOXUMUU U MOJIEKYJIIPHONU OMOJIOTHH.

3. TpeGoBaHusi K pe3yJIbTaTaM OCBOCHHMS TUCHUILINHBI (MOAYJIsI):

[Tponiecc wu3yueHus AMCUUIUIMHBI «MOJEKyIspHas BHPYCOJIOTHS HAlpaBleH Ha
(dopMHpOBaHUE CIEAYIOMINUX KOMIETEHIUI:

VYK-1, cmocoOHOCTh K KpPUTHUECKOMY aHAJIM3y U OLCHKE COBPEMEHHBIX HAyUYHBIX
JOCTHUKEHHUM, FT€HEPUPOBAHNE HOBBIX MJEH IPU PEIIEHUU HCCIEIOBATEIbCKUX U MPAKTUYECKUX
3a/1a4, B TOM YUCJIE€ B MEXAUCIUITIMHAPHBIX 00JIaCTsIX;

VK-3, TrOTOBHOCTBIO yuyacTBOBaTb B pPa0OT€ POCCUHCKUX U  MEXKIYyHAPOJIHBIX
UCCIIEI0BATEIbCKUX KOJIJIEKTUBOB IO PELICHUIO HAYyYHbBIX U Hay4YHO-00pa30BaTE/IbHBIX 3a/1a4;

OIIK-1, cmocoOHOCTh CaMOCTOSITENIPHO OCYIIECTBIIATh HAYYHO-HCCIICIOBATEIBCKYIO
NeSITeIbHOCTh B COOTBETCTBYIOIIEH NPOQECCHOHAIBHOH O00JacTM € HUCIOJIb30BaHUEM
COBPEMEHHBIX METOJIOB MCCIIEOBAHUS U HH(OPMAIIMOHHO-KOMMYHHUKALIMOHHBIX TEXHOJIOTUI;

IIK-1, cmocoOGHOCTh BBHITIOJNHATH OTACIBbHBIC 3aJaHUs TI0 TPOBEACHUIO HAYYHBIX
UCCIIEIOBAaHMI U 00ECTICUSHUIO IPAKTUUYECKOTO UCIIOIB30BaHUS PE3YIbTaTOB HHTEIUICKTYaIbHOU
NEeSATENIbHOCTH B O0OJACTH HCCIEeOBaHUS OWOMOJIMMEPOB, MX KOMIIOHEHTOB U KOMIUIEKCOB,
CTPYKTYpbI ¥ (DYHKIIUY T€HOB U TE€HOMOB;

[IK-2, roToBHOCTH (OpMHUpOBATH MPEIJIOKECHHUS K IUIAaHy HAYYHOW JEATEILHOCTH H
IMPOCKTOB B PA3JIMYHBIX O6J'IaCT$IX I/ICCJIG,Z[OBaHI/Iﬁ CIICUaJIbHOCTHU MOJICKy.IISIpHa}I 6PIOJIOFI/I5I;

[TK-3, cnocob6HOCTh (hopMyIMpOBATH MPOOIEMY HAYYHOTO UCCIEAOBAHHUSI B COOTBETCTBUU
C COBPCMCHHBIMH JOCTUKCHHUAMU B PAZJIUIHBIX OGH&CTHX I/ICCJIC,Z[OBaHI/II\/'I CIICUaJIbHOCTHU
MonekynspHas Ouonorusi; 00o0maTh W MPOABUTATH TOJYYCHHBIC PE3yJIbTaThl COOCTBEHHOM
UHTEJUICKTYyaJbHOM JIEATENIbHOCTH B BHJE HAyYHBIX MyONUKAIMid W BBICTYIUICHUH Ha
HAI[MOHAJIBHBIX U MEXAYHAPOIHBIX KOHPEPEHIUAX.

B PE3YJIbTATC OCBOCHUA JUCHUIJIMHBI ACIIUPAHT JOJIKCH:

3namo:
— COBpPEMEHHOE COCTOSHHUEC HCCICIOBaHUH B OO0JACTH MOJICKYJISIPHOW BHPYCOJIOTHH,
CHOCOOBI PEUICHUS TPAKTUYECKUX 3a/1a4, B TOM YUCIIC B MEXIUCIUILTHHAPHBIX 001aCTsX;



— TpeboBaHUsI U 0COOEHHOCTH OOPMIICHUS U TIPEACTABICHUS PE3yIbTAaTOB UCCIIEAOBAHMI
B YCTHOM U MUCbMEHHOM BU/JIE;

— COBpPEMEHHbIE METOJAbl TMOJYYCHHS U aHaju3a pe3yJbTaToB C TOMOIIBIO
O0ronH(OPMALIMOHHBIX PECYpPCOB C HCIONB30BAHUEM JIOCTYMHBIX 0a3 JaHHBIX OMOJOTHYECKON
UHpOpMaLNY;

— aKTyaJbHBbIC HAMPABJICHHS HCCIIECIOBAaHHUA, COBPEMEHHOE COCTOSHHE W METOJAMYECKUE
MIOJTXOJTBI UCCIICTIOBAHUI B 00JIACTH MOJICKYJIIPHOU BUPYCOJIOTHH U CMEKHBIX 00JIacTIX, —

— mpaBwiIa 0OPMIICHHS M TIPEJICTABJICHUS HAYYHBIX PE3yJIbTATOB B BHJIC HAYYHBIX CTATEH,
YCTHBIX U CTEHIOBBIX JOKJIAOB.

Ymemo:

— AHanmu3upoBaTh  COBPEMEHHOE COCTOSIHHE HCCIeAyeMOil mpoOieMbl,  pemarhb
UCCIIEIOBATENBCKUE 3a/]a4H U HAXOAUTh ajbTCPHATUBHBIC ITyTH UX PEIICHHUS.

— IlpencraBnare M 00CYX AaTh UCCIEIOBATENBCKUE MPOEKTHI, HAXOAUTh MyTH PEIICHUS
MOCTaBIICHHBIX 3a7a4.

— IlnaampoBaTh 3KCHEPUMEHTAIBHYIO padOTy, aHATU3UPOBATh W HMHTEPIPETUPOBATH
MOJTyYEHHBIC PE3yJIbTAThI, KOPPEKTUPOBATH MTOCTABIICHHBIC 3aJ[a4H.

— CaMocCTOATENbHO TUIAHUPOBATh HUCCIIEIOBAHUE B 00JIACTH MOJIEKYJISIPHOM BUPYCOJIOTHH,
(bopMyIMpoBaTh 1eNb U 3a/1a4H, HAXOJUTh COBPEMEHHbIE MOXOAbI JJIsl UX pealln3alllu.

—  CamocrosiTenbHO  0OPMIIATH HayyHble  TyOJHMKAIMHM, MOJArOTaBIMBAThH
MPE3CHTAIMN,yCTHBIE ¥ MUCbMEHHBIEC TOKJIA/bl U OTYETHI IO PE3yJIbTaTaM MCCIEIOBAHUMA.

Bnaoemo:

— HaBpikamu mMoOWCKa W aHaldW3a COBPEMEHHOW IIUTEPATyphl MO TEME HCCIICIOBAHMS,
METOIMKAMH TTOMCKA PEIICHHIA MTOCTABIICHHBIX 3a71ad.

— KoMMYHHUKATHBHBIMU HAaBBIKAMH U CIIOCOOHOCTBIO KOPPEKTHO (POPMYJIMPOBATH IEIH U
3aJ1a4¥l M PeIlaTh BOIPOCHI, BOSHUKAIOIINE B X0JI€ COBMECTHOM paOOTHI.

— IlpakTHyeckuMH HaBBIKAMHU COCTaBJICHHUS 0030pa JHMTEpPaTypbl, HCIOIB30BAHUS
COBPEMEHHBIX METOJIOB U OMOMH(OPMAIIMOHHBIX TEXHOJIOTHH AJIs MONyYeHHs] U UHTEepIpeTalun
JIAHHBIX B 00JIACTH MOJIEKYJISIPHOWU BUPYCOJIOTHUH.

— Merononorueil MIaHUPOBAHUS W OCYIIECTBEIHUS MOJIEKYJISIPHO-BUPYCOJIOTUYECKUX
HCCIICIOBAHMH.

— HaBrikamn O(bOpMJICHI/ISI 148 HpeI[CTaBJICHI/I}I, yCTHBIX 1 IIMCBMCHHBIX JOKJIaJ0B U OTYCTOB

B 00JIACTH MOJIEKYJIIPHOI BUPYCOJIOTHH.

4. O0beM AUCHUNIMHBI (MOAYJIA) M BUABI y4e0HOH padoThI

Bua y4eOHoii padoThI Bcero 1yacos Kypc
/ 3a4eTHBIX eTHHHUIY 3
AyIuTOpHBIE 3aHATHS (BCEro) 48/1,33 48/1,33
B ToM uncrne:
Jlexumu 24/0,67 24/0,67
[IpakTHyeckue u 1abopaTOpHbIC 3aHATHS 24/0,67 24/0,67
CamocrosiTesibHas padoTa (Bcero) 58/1,6 58/1,6
[ToxroToBka K TEKymeMy KOHTPOJIIO U 58/1,6 58/1,6
MIPOMEKYTOYHOM aTTeCTAIIH
Bua npomexyToUHOM aTTeCcTAIINH (324€T) 2/0,06 2/0,06
O6mast Jachl 108 108
TPYAOCMKOCTE 3a4EeTHLIE €TUHUIIBI 3 3




5 Coaepskanne TUCHUNIHHBI (MOIYJIA)

5.1 Conep:xanue pa3/ieioB U TeM JUCHHUILJIMHBI (MOLYJIs1)

Tema 1. BBegenue B MoJIeKYJISIPHYI0 BUPYCO10THI0. UcTOPHS OTKPBLITHSA U THIIOTE3BI
NPONCXOKIEHUsA BHpPYcoB. Pa3zHooOpa3zue BHpPYCOB, OCHOBHBIE CBOMICTBa BHPYCOB.
CoBpemennas kiaccudukanus BupycoB MKBT, knaccudukanus bantumopa. JlocTwkeHus u
NEePCHEKTUBBI PA3BUTHUS MOJIEKYJISIPHON BUPYCOJIOTHH.

Tema 2. O0mMe NPUHIHUNBI CTPYKTYPHOI OPraHu3anui BUPYCcOB. 'eHOMBI BUPYCOB.
Bupycabie Oeaxku. JIlunmuabl M yrieBoabl B cocTaBe BHPYCHBIX uacTtul. CTpykTypa
BUpycHbIX vactull. CoctaB BupHOHa. Penpoaykiuus BupycoB. Pa3bl SKCHPECCHH BHUPYCHOTIO
renoma. PHK-conepxamue Bupycer: mioc-auteBbie (+PHK), munyc-auteBsie (-PHK). JTHK-
cojepxamue Bupychl M ¢aru. OnHO-, AByLeNnodeuyHble TreHoMbl. KonblieBble, JHHEHHBIE,
(parMeHTUpOBaHHbIE T'e€HOMBL. MeXaHU3Mbl pEIUIMKAIMM BHPYCHBIX T'€HOMOB. OTarbl
tpanckpunuuu y PHK u JIHK-conepxamux BupycoB. Perynsuus TpaHCHSALUM B 3apa’k€HHBIX
BUpycOM KieTkax. CTpyKTypHble M HECTPYKTypHble Oelku BHUpPYCOB. benku BUpPYCHBIX
obomouek. MexaHu3M caMocOOpKH BUPHOHHBIX OEJIKOB Ha MpHMEpe BHpPyca TAOAYHONH MO3aHMKH.
TpancmeMOpannble Oenku. Bupyc-uHAynupoBaHHBIE UM BHUPUOHHBIE OCJIKHM  BHUPYCOB.
[TocTTpaHCIAUMOHHBIA MPOLECCUHI U MOAM(DUKALUSA BUPYCHBIX OENKOB (IJIMKO3WIMPOBAHHE,
cynbdatupoBanue, QochopuaupoBanre) © WX  OHWONOTMYECKOE  3HaueHue. Bupyc-
cnenuduueckre ¢epmeHtsl (xenukaswsl, AT®d-a3pl, pubonykieaza H, mpoTewnHassl u ap. ),
BUPYCHBIE ITOJIUMEPA3bI.

Tema 3. Xapakrepucruka PHK-copepxkammux BupycoB. OnHO- U JABYLIEIIOYEUYHBIE
Bupychl. Ckxopocts myrtauuii B PHK-comepxkammx BupycoB. Bupycsl, coxepxkamme PHK
MOJIOKUTENBHOU nosApHOCTH. [IBynenodyeunsie PHK Bupycsl. Perumkanmsa PHK-conepxammx
BUpycoB. CaTe/lIUTHbIE BUPYCHl. XapaKTEpUCTUKAa HEKOTOPBIX CEMEWCTB W MPEACTaBUTENN
cemeiict. Retroviridae (BUY; Bupyc capkomsl Payca), Picornaviridae (mommommuenwur, suryp),
Coronaviridae (SARS). Birnaviridae (MHQEKIMOHHBIN HEKPO3 TOJHKETYIOYHOM KEJIEe3bl PHIO).
Bupycel rpp6b0oB (MUKOBHUPYCHI).

Tema 4. Xapakrepucruka JHK-cogep:kammux BupycoB. OCHOBHBIE XapaKTEPUCTUKU
JAHK-conepxkamux BupycoB. Pernumkauus [JIHK-conepxkamux BupycoB. IlpencraButenu
HEKOTOpHIX cemeiicTB Poxviridae (Bupyc kopoBbeit ocnibl), Siphoviridae (6akrepuodar nsamoaa),
Iridoviridae (MHpEKIMOHHBIA HEKPO3 TEeMATOMOITUYECKOW TKaHU PbIO). MOJeKyIsapHbIe
MEXaHU3MBbI TpaHC(OpMaAIMK OHKOTCHHBIMU BHpYCaMU: (IIOJHMOMaBHPYCHI, MANUNIOMaBUPYCHI,
aJICHOBUPYCHI, TepIiecBUPYCHI). Bupychl aykapuornaeckux Bogopocieit (Phycodnaviridae).

Tema 5. bakrepuodaru. Crpoenue, cBoiictBa 0akrepuodaros. Pacipoctpanenue u
ponb OaktepuodaroB B mpupojae. PasHooOpasue OakrepuodaroB B BOJHOM  cpee.
Knaccugukamus ¢aros: monuBaJeHTHbIE U MOHOBaJIEHTHble Oakrepuodaru. BupynentHsie u
yMepeHHble OakTeprodaru, 0coOOEHHOCTH UX B3auMoJeicTBus ¢ kineTkol. Ctparerus mpogara B
JM30TeHHBIX KIeTKaX. JIu3orenus, ee 3HaueHue. [Ipumenenne 6akTeprnodaroB B BETEPUHAPHH U
MenuiuHe: (paroTunupoBaHue, AeTekius O6akrepuil. Mcnonb3oBanue OakrepuodaroB B TeHHOU
WH)KEHEPUH.

Tema 6. Bupycsl B BOAHBIX 3KocHcTeMax. PacmpocTpaHeHue, 3MUAEMHOJIOTHA M
3Ha4YeHHe BHPYCOB B BOJHBIX OHoumeHo3ax. OCHOBHbIE NAaTOI€HHbIE BUPYCHI JKUBOTHBIX U
YeloBeKa B BOJHOM cpeiae (HA mpuMepe BCHBIMEK HMH(EKIHA, 00yCIOBICHHBIX
MOpOWIMBHpPYCaMH, HOpPOBHpYCaMH, SHTEpOBHpycaMmMH, ajeHoBupycamu). CaHuUTapHO-
HoKa3zaresbHble BUpPYChl B Boje. CoxpaHeHue BHPYCOB B Boje. Poib BHPYCOB B 3KOJIOIMHU
BOJIHBIX 9KOCHCTEM. BiinsiHue BUpYCOB Ha YHCIIEHHBIN COCTAaB (PUTOMIAHKTOHA.
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Tema 7. MoJjiekyaspHble MeXaHU3MbI M3MEHYHBOCTH BHPYCOB. XapaKTepPUCTHKA
BHPYCHBIX NONMyJsAuMi. ['eHeTnueckas HM3MEHYUMBOCTh. CIOHTaHHbBIE MyTalMd, BHUPYCHI C
nedeKTHBIME T€HOMaMH, NPOSBICHHE CHOHTAaHHBIX MyTanuii B (eHotune. MHIynupoBaHHBIC
MyTaluy, UX 3HAYEHHUE [JIs CO3[aHUsl BAKLIMHHBIX IITaMMOB. ['eHeTMUecKne B3auMOACUCTBUS
MEXIy BHpycamu. PexomOuHamms, peaccopraiys, MEXaHU3Mbl BHYTPHUMOJEKYJISIPHOU
pexoMOuHanuu. BHyTpurenHas u MexreHHas pekomMOuHanus. MHOXXECTBEHHAss peakTHBALUS,
Kpocc-peakTuBarus. [lepecopTupoBka reHOB, 00pa30BaHUE PEaCCOPTAHTOB. AHTUTCHHBINA MUQT
Ha npumepe Bupyca rpunma tuna A. I'ereposurorHocts. Tpanckancupanus. Herenernueckoe
B3aMMOJICCTBUE BUPYCOB: (EHOTHUNUYECKOE cMmemmuBaHue (Ha mpumepe ¢aroB T2 u T4),
uHTepdepeHIus, KoMIuieMeHTanus. ['enodona momynsauuii BupycoB. KBaswBHIOBOM cocCTaB
nomyssiiuii. @opmupoBanue nepEeKTHBIX BUPYCHBIX TeHOMOB. MeXaHU3Mbl YCTOWYMBOCTH BHIA.
JluHaMuKa BUPYCHBIX MOMYJIALMNA. Pasmep BUPYCHBIX MOMyIsUUA. DBOMIOLKS BUPYCOB: MUKPO-
U MaKpO3BOJIOLMOHHBIE Ipouecchl. CTpaTernu ajanTaluyd BUPYCOB K HW3MEHSIOIIUMCS
ycnoBusM. Poib 1e(eKTHBIX TEeHOMOB B 3BOJIIOIIMU BUpPYCAa.

Tema 8. I'eHeTnueckue MoOAM(UKANNH, T€HHAS HMH/KEHEPHsl BHPYCOB M BHPYCHBIX
BEKTOPOB. BupycHble KOHCTPYKTHI JUIsi OMOTEXHOJIOTMYECKOTO IpUMeHeHus. Vcnonb3oBaHue
¢aroB B KadyecTBE BEKTOPOB TEHETHYECKOM wWHpopManuu. PekoMOMHAHTHBIE BHUPYCHI.
KonctpyupoBanue  0enkoB  BHUPYCOB Ui U3YYEHHS]  CTPYKTYPHO-(DYHKLIHMOHAJIBHBIX
B3anMocBs3eil. Mcmonb3oBanue OakTeprodaroB isi MPE3CHTALMU PELENTOPHBIX OENKOB U
oTOop ¢aroB c HyXHbBIMH cBoWcTBaMu. KOHCTpyHpoBaHHE XHMEPHBIX BHPYCOB IS
IpEe3eHTAllMd OEJIKOBBIX CTPYKTYp. BHpycHBIE BEKTOpBHI Al TEHHOW TEparuud U pPELenTop-
cneur(UYHON JOCTaBKM JIEKApCTBEHHBIX INpernapaToB. KOHCTpyHpoBaHHE HOBBIX BHUPYCHBIX
YACTHUIl JJII HAaHOTEXHOJOTUH. MOJIEKYyJISIpHbIE BEKTOpPhI Ha OCHOBe Bupycobl SV40, Bupyca
NanuuIOMbl  OBbIKa, aJIEHOBHPYCOB, TEPIECBHPYCOB, IMOKCBHPYCOB, PETPOBHUPYCOB. Bupycs
HACEKOMBIX KaK BEKTOPHI BHICOKOA(P(HEKTUBHON IKCIPECCHU UYKEPOTHBIX reHOB. [IpumMeHenne
T€HOMOB MapapeTpoBUPYCOB (KayJIMMOBUPYCHl U OaqHABUPYCHI) IJS CO3JAaHUS TPAHCTEHHBIX
pacTeHuM.

Tema 9. BupycoJsioruueckue MeToabl ucciaenoBaHumii. Kiaccuyeckue meronsl: coop,
XpaHEHUE U TPAHCIOPTUPOBKA MOJIEBBIX MATEPUAIOB; WHAUKAIIHS, U30JSALNUS U UICHTHU(PUKAIUS
BUPYCOB; 3JIEKTPOHHAST MUKpOCKONUsA. OCHOBHBIE METOJbl JHATHOCTHKU BUPYCHBIX WHQEKIUI.
JlaGopaTopHasi nuarHoctuka. MounekynsapHo-reneTndeckue metoasl: [ILP, TP B pexume
peanbHOro BPEMEHM, OMOYMIIBI, METOJ OOpaTHOW TE€HETUKH, aHaJlu3 BHUPYCHBIX T'€HOMOB.
MeToTapl  MaccoBOrO MapajjielbHOIO  CEKBEHUPOBAHUS ISl WCCJIEIOBAaHUS  BHPYCOB.
MeTareHoMHbBIE METOIbI UCCIIEIOBAHMSI BUPYCHBIX COOOIIECTB.

Tema 10. B3aummoneiicTBHe BHpyca C KJETKOl. AHTHTeHHbIe CBOICTBa BHPYCOB.
IIporuBoBupycHbiii uMMyHuter. Craauu BupycHOM wuHpekuuu. Ilatorenernyeckue
MEXaHU3Mbl BUPYCOB. TpPOMHOCTh BUPYCOB K KieTKaM. LluTomaruueckoe AeiiCTBUE BUPYCOB U
yrHeTeHue amonrto3a. IIpoaykTuBHas BUpycCHass MHQEKIHs, MEepCUCTUPYIOIIas U JaTeHTHAas
BUpYCHast MHQEKIHs, TpaHCOppMalusi KJIETOK BHUPYCOM. MeXaHu3M MOBPEXKICHUS KIETKU:
n3MeHenue tpaHckpumnuuu kinetrouHoit PHK, mpoueccunra MPHK u cunTeza Oenka KIeTKH-
X035iMHa. YIIbTPAacTPYKTypHblE U3MEHEHUs B kieTke. [lonstue anturena. Buabl, cTpykTypa u
CBOMCTBAa BUPYCHBIX AHTUI'€HOB. AHTUI€HHAass MO3aMYHOCTb BHPYCOB. BUpyCHBIE aHTUIE€HBI,
BBISIBIIIEMBIE B 3apaKCHHOM KieTKe. Pa3znuuus MeXay WMMYHOT€HHBIMH aHTUT€HAMH U
ranteHaMu. PenenTopel anTureHoB. IlyTu pacmo3HaBaHus aHTUT€HOB. AHTUIE€HBI I€PBOIO
KJlacca TJaBHOTO KOMILJIEKCA THCTOCOBMECTUMOCTH. «BPOXACHHBII» W TPUOOpPETECHHBIN
umMmMyHHTeT. Hecnemuduueckne MeXaHU3MbI, TYMOPAIbHBIA M KJICTOYHBIH WMMYHHTET,
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neiictBue MHTEPPEPOHOB M LUTOKMHOB. Crnenudpuyeckue MeXaHu3Mbl UMMYHHOIO OTBETa Ha
BUPYCHYIO HH(EKITHIO.

Tema 11. DnuaemnoJiorusi BUPYCHbIX HH(peKIMi. BO3HUKHOBEHNE U pacIIpOCTPAHEHUE
BUPYCHBIX MHQekiuid. [laToreHHOCTh U1 4eIoBeKa, )KMBOTHBIX M pacTeHuil. Ilytu mepenaun
BUpYyca: IpsMas Nepeada: TOPU30HTAIbHBIM M BEPTUKAIBHBIN NIEPEHOC BUpPYyCa, OCPEACTBOM
YJIEHUCTOHOTUX, 300HO3Has uHOpekuus. DakTopsl, ONpPEACNSAIONNe TPAHCMHUCCUIO H
UPKYJSLIUI0 BUpyca B nomyssinui. D} (eKkTHBHOCTh MMMYHHUTETA OpraHu3Ma-xo3sinaa. HoBeie
U BO3HUKAIOIIME HH(PEKLIUU: OCBOCHHE BUPYCAMHU HOBBIX HSKOJIOIMUECKHUX HUII, BBISBICHUE
paHee HEAMAarHOCTHPYEMBIX BHPYCOB 3a CUET YIy4IIEHHs CHOCOO0B HIEHTH(UKALUY,
HOSIBJICHHE HOBBIX BUPYCOB B MOMYJIALMSIX.

Tema  12. IIpoTuBOBHpPYCHBbIe  BaKUMHbI. AHTHBHPYCHbIe  Mpenaparhbl:
MOJIeKYJIsIPHbIe MeXaHU3Mbl JelcTBHA. LleTbHOBUPHOHHBIE BaKLMHBI, BaKIIMHbl Ha OCHOBE
BUPYCHBIX aHTUreHoB. OmbiTel JlxeHHepa u Ilacrepa. IlpuHIMITBI BaKIMHONPO(DUIAKTUKH.
OcHoBHBIE TpeOOBaHMA K BaKIMHaM (MMMYHOTE€HHOCTb, O€3BpEIHOCTb, apEaKTOT€HHOCTH).
OneHka MMMYHOTEHHOCTH. BHIBI BakimMH: XHBbIE (PEKOMOMHAHTHBIE M aTTEHYHPOBAHHEIC),
youThble (MHAKTUBUPOBAHHBIE), CyObEAMHUYHBIE (XUMUYECKHE). MeToIbl TOJYyUYEHUSI U OLEHKU
Ka4yecTBa BaKIMHHBIX TpenapaToB. CpaBHHUTENbHbIE [IOCTOMHCTBA M HENOCTATKU IKHUBBIX,
MHAKTUBUPOBAHHBIX U  PEKOMOMHAHTHBIX  BakUMH. JIOCTWXKEHMsI M NEpCHEKTUBBI
BaKLMHOMPO(PUIAKTUKH. WnTtepdepoH u  MeXaHU3M INPOTUBOBHPYCHOTO  JIEHCTBHS.
AHTHBHMpYCHasi aKTUBHOCTh MHTep(depoHa. MexaHu3Mbl HHAYKUUU HHTepdepoHa. L{uTokunsl ¢
IIPOTUBOBUPYCHOW aKTHBHOCTBIO.

5.2 Pa3enbl U TeMbl JUCHUIIMHBI (MOAYJIS1) M BHbI 3aHATHI

Ne

Tewmpsl, Bcero
pas3aensl 4acoB

Jlexknuu

IIpakTnueckue
(3auer) 1Y acrupaHTa

3aHATUA

Buast noaroroBku CamocrosTenb
Hasi pabota

1 | BBeneHue B MOJIEKYJIIPHYIO 5 2 - 3
BHUpycoJioruro. Mcropus
OTKPBITUS U THIIOTE3bI
IIPOUCXOXKICHUS BUPYCOB

2 | O6mue NpUHLIHUIIBI CTPYKTYPHOR 8 2 - 6
OpraHu3auy BUpycoB. ['eHOMBI
BHUpPYCOB. BupycHsie Oenku.
Jlununpl v yraeBoabl B COCTaBe
BUPYCHBIX YaCTHUI]

3 | Xapakrepuctuka PHK- 7 2 - 5
coJiepKalluX BUPYCOB

4 | Xapakrepuctuka JJHK- 7 2 - 5
CoJIeprKallluX BUPYCOB

5 | bakrepuodaru. Ctpoenue u 5 2 - 3
cBoMcTBa OakTepruodaron

6 | Bupycsl B BOOHBIX 3KOCHUCTEMAX. 10 2 5 3
Pacnpocrpanenue,
AMUAEMHOJIOTHS U 3HAYCHHE
BHPYCOB B BOJIHBIX OMOIIEHO3aX




7 | MosnekyisipHble MEXaHU3MBbI 7 2 - 5
M3MEHYMBOCTH BUPYCOB.
XapaKTepucTuka BUPYCHBIX
MO IS LANA
8 | 'enernueckue Mmonudukanu, 8 2 5 3
TeHHasl HHKEHEPHS BUPYCOB U
BUPYCHBIX BEKTOPOB
9 | Bupyconorudeckue METOIbI 11 2 5 4
HCCIIeJOBaHUHN
10 | BzaumonelicTBue BUpyca ¢ 10 2 5 3
KJIETKOU. AHTUTEHHBIE CBOMCTBA
BHUpYCOB. [IpoTHBOBHPYCHBIN
UMMYHUTET
11 | DnuaemMuosorus BUPYCHBIX 7 2 - 5
nHpexun
12 | ITpOTUBOBUPYCHBIE BAKLIMHBI. 7 2 4 3
AHTHUBUPYCHBIE TTpENapaThl:
MOJIEKYJISIPHBIE MEXaHU3MBbI
JIEUCTBUA
13 | IIpomexyTOUuHas aTTecTanus 12 2 - 10
(moaroToBKa, 3a4eT)
BCETI'O (uachr) 108 26 24 58
6. TeMbl IPAKTH4YECKUX 3aHATHH
Ne Ne pasnena u HaumenoBanue Tpynoem Ouenounsie | @opMUpyembie
/T TEMDI MPaKTUYECKUX padoT ROCTE cpencTaa KOMIICTCHITUH
JCLUTIIINHBI (gackl)
1 6 Bupycsl B BOIHBIX 5 Kontponsusie | YK-1, VK-3,
JKOCHUCTEMAX. BOITPOCHI OIIK-1, IIK-1,
Pacnpoctpanenue, [1K-2, TIK-3
snuaemMuonorus. Poss B
BOJIHBIX OMOIIEHO3aX.
2 8 I'enetnueckue 5 Kontponeusie | YK-1, YK-3,
Moau(UKAIIH, TeHHAS BOMIPOCHI OIIK-1, TIK-1,
HH)KEHEPUS BUPYCOB U TIK-2, IK-3
BHPYCHBIX BEKTOPOB.
MonexkyJsipHbIE BEKTOpa Ha
OCHOBE BUPYCOB, UX
IIPUMEHEHUE.
3 9 MonexynsipHo- 5 Kontponbusie | YK-1, YK-3,
OMOJIOTHYECKUE METO/IBI B BOIIPOCHI OIIK-1, TTK-1,
BUPYCOJIOTHH. [TK-2, TIK-3
4 10 B3aumopeiictBue Bupyca ¢ 5 Kontponbnsie | YK-1, VK-3,
kietkor. Ctaguu BOMIPOCHI OIIK-1, TIK-1,
’KU3HEHHOTO IIMKJIA. TK-2, TIK-3
AHTUTEHHBIE CBOMCTBA




BHUPYCOB.
[IpoTBOBUPYCHBII
MMMYHHUTET

5 12 [IpoTuBOBUpPYCHBIE 4 Kontponsnbie | YK-1, VK-3,
BaKIIMHBI ¥ TIEPCIIEKTUBEI BOIIPOCHI OIIK-1, ITK-1,
pa3pabOTKU HOBBIX [IK-2, T1K-3

MIPOTUBOBUPYCHBIX

MperapaTosB.

7 Y4yeOHO-MeTOAMYECKOE M NH(POPMALIMOHHOE 00ecnieuyeHue TUCIUIJIMHBI (MOLYJIs1)

7.1 JIuteparypa

Ocnoenas:

1 KapnoBa, O.B. OcHoBbl Bupycosoruu s OuorexHonoroB [Tekcr] : ydeOHOE
nocooue / O.B. Kapnosa, H. b. I'pamoBa. — Mocksa: JleJIu miroc, 2012. — 104 ¢. — Pexum
nocryna: oubnuoreunsiit pong JIMH CO PAH.

2 Hpumak, T.J. Bupycomnoruss [DnekTpoHHBIH pecypc] : y4eOHO-METOAMYECKOE
nocobue / T.JI. [Ipumak, T.A. Yepenanosa, A.H. Jloxxkuaa. — DJIEKTPOH. TEKCTOBHIE JaHHBIC.
— Yura: YutuHCKas rocyJapcTBEHHas MeauuuHcKas akagemus, 2011. — 82 c¢. — 2227-8397.
— Pexxum poctymna: http://www.iprbookshop.ru/55309.html

3 Anoxuna, H.B. O0mas u KIuHHYECKass UMMYHOJOTHS [DIeKTpOHHBIA pecypc] :
yuebHoe mocobue / H.B. AHoxuHa. — DneKTpoH. TekcToBble AaHHble. — Caparos: HayuHas
kHura, 2012. — 159 ¢. — 2227-8397. — Pexxum goctyma: http://www.iprbookshop.ru/8213.html

JlononnumenvHasi.

a) Knuorcnvle uzoanusi.

4 KosaneB, H.A. Bupycel u mnpHOHBI B MNaTOJOTMU >KMBOTHBIX W YEJIOBEKA
[DnexTponnslit pecype] / H.A. Kosanes, I1.A. Kpacouko. — DIEKTpOH. TEKCTOBBIE TaHHBIE. —
Munck: benopycckas nayka, 2012. — 427 c¢. — 978-985-08-1451-7. — Pexum pocrtyna:
http://www.iprbookshop.ru/29431.html

5 Jlebeaes, B.H. Mukpo6uonorus ¢ ocHoBamu Bupycoioruu. Yacts [. OcHOBBI 001miei
BUPYCOJIOTHU [DIEKTPOHHBIN pecypc] : METouuecKoe MocoOue it CTYICHTOB OMOJIOTHYECKUX
cnernuansHocteir / B.H. JlebeneB. — DnektpoH. TekcroBbie naHHble. — CII6. : Poccuiickuii
rocyAapCTBEHHBIN negarornyeckuil yuusepcutet uMm. A.M. I'epuena, 2014. — 62 c¢. — 978-5-
8064-1970-6. — Pexxum nocrtymna: http://www.iprbookshop.ru/22556.html

6 KumyaeB, U.®. O0mas u monekyspHas reHetuka [Tekct] : yueOHOe mocobue /
N.®. XKumyneB. — HoBocubupck: Hos. Cub. Yumep, 2006. — 430c. — Pexum pocrtymna:
oubnumoreunsiit poun JIMH CO PAH.

7 ®uaac, b.H. Bupyconorus [Tekct] : B 3-x Tomax: yuebnuk / b. @unnc, [1.M. Haiim;
pen. b.H. ®unnc, .M. Haiin. — MockBa, Mup, 1989. — 494, — Pexum fgoctyna: OMOINOTEUHBIIH
¢oun JIMH CO PAH.

8 Jpimmun, I''M. MonekynsipHble OCHOBBI COBpeMeHHOM Onosioruu [Tekcr] : yueObHoe
nocobue / I'. M. [Ipivmmn, O. B. Cabnura — HoBocubupck: HoBocub6. roc. yu-T., 2012. — 251 c.
— Pexxum noctymna: 6ubmmoreunsiii poun JIMH CO PAH.

9 Hedenona, JI.H. [IpuMeHeHUE MOJEKYJSIPHBIX METOJIOB MCCJIEAOBAHUS B T€HETHKE
[Tekct] : yueOnoe nocobue / JI. H. Hedenora, — Mocksa: UHOPA-M, 2012. — 104 c. — Pexxum
noctyna: oubnuoteunsiit poug JIMH CO PAH.
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10 Mioauep, C. HyknennoBsie kuciotsl «oT A no S» [Tekcr] : yuebHOoe mocodue / C.
Mironnep, — MockBa: BUHOM, 2013. — 413 c. — Pexxum ngoctyna: oubnuoreunsiii o JIMH
CO PAH.

11 Panomopt, U.A. Muxkporeneruka [Tekct] : yueOnoe mocodbue / 1. A. Pamomopt. —
Mockaa: [6. u.], 2010. — 530 c. — Pesxum nocryna: 6udmuoreunsiit pona JIMH CO PAH.

0) Ilepuoouueckue uzoanusi.
Bonpocs! Bupycosoruu

MonekymsipHasi TeHETHKa, MUKPOOHUOJIOTUS M BUPYCOJIOTHUS
MonexymsipHasi Ononorus

Ycnexu coBpeMeHHO Ononoru

Buonorust BHyTpeHHHX BOJ

buonorus mops

PLOS ONE: Virology

BMC Genomics

Scientific Reports

Viruses

O 00 3 N i B W N —

—_ —
— O

Marine & freshwater Research
Marine Biodiversity
Limnology and Oceanography

—_—
W N

7.2 IIporpammHoe obecneueHune

8 Microsoft Office

9Open Office

10 Microsoft Windows

11 Adobe Acrobat Pro

12 Dr. Web Corporate Anti-Virus
13 Kaspersky Anti-Virus

14 Corel Draw

15 GIMP

16 MrBayes BEAST

17 BLAST

18 CLUSTAL

19 [Iporpammuas cpena R

7.3 Ba3bl JaHHBIX, HHPOPMAIMOHHO-CIIPABOYHbIE U MOMCKOBBIE CHCTEMBI
HMHTEpHET-UCTOYHUKH:
http://www.virology.net/ — uHpOpPMAITMOHHBINI TOPTANT VISl BAPYCOJIOTOB, TJIE

HpGI{CTaBJ'ICHa BO3MOXKXHOCTH HOHy‘II/ITI) I/IH(bOpMaHI/IIO I10 BCEM OCHOBHBIM HaHpaBJ'ICHI/ISIM B
00JacTi BUPYCOJIOTHH.
https://www.nature.com » subjects —IpeICTABICHbI HOBBIE JAHHBIE U aKTyalbHbIE

HAaIpaBJICHUS HCCIICOBAHNI BUPYCOB;
https://virologyj.biomedcentral.com/ — nocTymHbIe 00y4YarOMUMCS peCypChbl OJTHOTO U3
BEIyIUX JKypPHAJIOB B 00JIaCTH BUPYCOJIOTHH;
guides.lib.umich.edu/c.php?g=282840&p=1884666 — 311eKTpOHHBIE PECYpPCHI IS
uccienoBaTeneil B 001acTAX BUPYCOIOTHH, MUKPOOUOIOTUN U UMMYHOJIOTHH.
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http://molbiol.ru/~ pycckos3eruHbIil callT ¢ GopymamMu JyIsi TTOMCKAa HAyYHOW M HAy4YHO-
TeXHUYECKOM uHpopManmu B 0OJACTH MOJCKYJSIPHOW OWOJIOTHM W CMEXKHBIX OO0JaCTsX,
UCTIONB3YIOLIUX MOJICKYISIPHO-OMOIOTHYECKUE METO/IBL.

http://www.ncbi.nlm.nih.gov/pubmed  —  MexayHapogHas  0a3a  MOJEKYJSPHO-
TeHETUYECKUX JaHHBIX JJIS IOMCKa HayuHou mutepatypsl (PubMed) u np. pecypcos;

6 http://www.bookre.org — anexTpoHHas 6MOIMOTEKa pyHETa, OUCK )KYPHAJIOB U KHMT;

7 http://elibrary.ru/defaultx.asp — Hay4yHas O>JIeKTpOHHas OWONMOTEKA, KpPYHMHEUIIHNA

poccuiickuii WH(GOPMAIMOHHBIA TIMOpTadl B O0JACTH HAYKH, TEXHOJOTHUH, MEIUIMHBI H
oOpasoBaHus, coaepkanuii pedeparbl U MOJHBIE TEKCTHI Oojiee 12 MJIH HAay4YHBIX CTaTed U
My OJTUKAITUi.

8 MaTepuajibHO-TeXHUYECKOe o0ecneuyeHue TUCIUIJINHBI (MOLYJIs1)

MarepuanbHO-TEXHUUECKOE OOECleYeHHe HHCTUTYTa, HEoO0XOIuMoe MAJs peau3aliu
IPOTPaMMBI BKIIIOYAET B ceOsl:

» Kondepenu-3ansl, nomemmenus [IpecnoBoanoro akBapuymHoro komiuiekca (YHY ITAK)
u LIKII «YapTpamukpoananus», nomenieHue Nel23

* MynpTUMEINIHBIE YCTAHOBKH, KOMIIBIOTEPHAsI TEXHUKA C BO3MOXHOCTBIO MOAKIIOYCHHUS
k cetn «HTepHET», 00opynoBanue IIpecHoBogHoro akBapuymHoro komiuiekca (YHY ITAK) u
LIKIT «YnabpTpamMuKpoaHaiu3», JaMUHapHble OOKChl Oumosorumueckoil OGe3zomacHoctu Kiacce II,
ammumudukatops! JTHK, kameps! st anekrpodopesa, neHTpudyru, TepMocTaTsl, menkeps!, pH-
MeTpbl, cucteMa ouucTku Boabl Milli-Q, cexBenartop GS FLX 454 (Roche, CILIA).

9 O0pa3oBaTesibHbIEC TEXHOJIOTHH

[Ipu peanuzamuu pa3IUYHBIX BUAOB Y4eOHOM pabOThl MUCHUIUIMHBI HCTOIB3YIOTCS
cnenyromme GopMbl IPOBEIACHHS 3aHATHIA.

Cmanoapmuule Memoovl 00yHeHUsL:

o Jlexnms;

* Buneo-nexmus;

* JIuckyccusi, KpyIiblid CTOJI,

* [IpakTnyeckue 3aHATUS;

» CamocTosiTeNbHAs padoTa;

» JlaGoparopnas paboTa;

* DKCIIEPUMEHT;

* KoHcynbTanuu cenuanmcToB.

Obyuenus ¢ npumeHeHuemM UHMEPAKMUBHLIX PopM 00paA308aMeENbHLIX MEXHOIO2UIL:

*  UHPOPMAIMOHHO-KOMMYHHUKAIIMOHHBIE 00pa30BaTEbHBIE TEXHOJOTHMH — JICKIUS-
BU3yalIM3allisl, TMPEICTABICHUE HAYYHO-HUCCIIECAOBATEIILCKAX paboOT C  HCIOJb30BAaHHEM
CHeIMaIn3UPOBaHHBIX POTPAMMHBIX CpEZ;

* 00yyeHHE aHAIMU3Y JAHHBIX C MCIIOJIb30BAHMEM MPUKIATHBIX MPOTPaMM CTaTHUCTHKH,
OMonH(pOPMATUKH.

10 KagpoBoe o0ecnneyeHue TUCHUMIMHBI (MOIYJIs1)

Peanmzamuio oOpazoBaTenbHOrO Mporecca MO MporpamMme AWCIUILIUHBI 00ecTieunBaeT
3aBEeAYIOLINI JIa0OpaTOPUHN aHATUTUYECKOW OMOOPraHUYEeCKOW XUMUH, TOKTOP OMOJIOTHYECKUX
Hayk, ipodeccop benukos Cepreii UBanoBu4.

Pa3zpaboTtunk mporpammsr: k.60.H., H. B. Kynakosa

11



11 OueHouHbIe cpeacTBa

Ouenounsle cpeactBa mnpenacraBieHsl B Ilpuioskenum x  pabGodeit  mporpamme
TUCIUIUIMHEL B BHJE (OHIA OLIEHOYHBIX CPEICTB MAJs TPOBEACHHS TEKYIIEro KOHTPOIS
yCIEeBAaEMOCTH M MMPOMEKYTOYHON aTTeCTallU aCIIUPAHTOB IO OCBOEHUIO AUCIUILITHHBIL.
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MNPUJIOXEHUE A
®OH/I OLIEHOYHBLIX CPEJICTB
M0 TUCIUILIMHE (MOIYJIIO)

«MousekyasipHasi BUPYCOJIOT M

I[TACTIOPT ®OHIA OLIEHOYHbIX CPEJICTB

OneHouHble CpejAcTBAa MpeJHa3sHAueHbl Uil KOHTPOJII M OLEHKH OO0pa3oBaTelbHBIX
JOCTHKEHUM 00ydaroluxcsi, OCBOMBUIMX Mporpammy Yy4yeOHOM mucuumiuHbl. IIpomecc
U3yYeHUsl JUCUMIUIMHBI «MoJeKynsipHas BHPYCOJOTHs» HampaBieH Ha (OpMHUpOBaHHE
KOMIETEHIIMH WJIM OTHENbHbIX HMX 3JeMeHToB B coorBerctBun ¢ PI'OC BO 06.06.01
«buonornyeckue Hayku» mo HayyHoi criermanbHocTH 03.01.03 MonekynsipHas OHOJIOTHS.

1 Komnerenuun, popmupyembie B pouecce u3y4eHus IUCHUINITHHBI

Nunekc

DopMyIUpOBKa KOMIIETEHIIUU

YK-1

CIOCOOHOCTh K KPUTHYECKOMY aHAlM3y U OLEHKE COBPEMEHHBIX HAay4HBIX
JOCTH>KEHHM, T€HEPUPOBAHNE HOBBIX MIECH NP PELIECHUN HCCIEAOBATEIbCKUX U
MPAKTUYECKHX 33124, B TOM YHCJIE B MEKIUCIUIUIMHAPHBIX 00JIaCTsIX

VK-3

T'OTOBHOCTBb Yy4aCTBOBAThb B pa60Te pOCCHﬁCKHX n MCKAYHAPOAHBIX
HUCCIICAOBATCILCKUX  KOJUICKTMBOB 110 PCHICHUIO HAYYHBIX W HAYYHO-
O6pa3OBaTeHBHHX 3aJga4

OIIK-1

CIIOCOOHOCTE  CaMOCTOSITCIBLHO OCYHICCTBIATE HAYYHO-HCCICAOBATCIILCKYIO
ACATCIIBHOCTD B COOTBGTCTBYIOH_IGI\/'I HpO(l)eCCHOHaHBHOﬁ obnactu C
HCIIOJIb30OBAHHUEM COBPCMCHHBIX MCETOIOB HCCIICAOBAHUA U I/IH(bOpMaHI/IOHHO-
KOMMYHHKAIMUOHHBIX TEXHOJOT Ui

I1K-1

CIIOCOOHOCTh  BBINOJIHATh OTJENbHBIE 33JaHUS 10 IPOBEACHUIO HAyYHBIX
UCCIIEZIOBAaHUM M OOECIEUEHHMIO MPAKTHUYECKOTO HCIOIb30BaHUS PE3yJIbTaTOB
UHTEJUIEKTYyallbHOU JeSITeIbHOCTH B 00JIACTH HCCIIEJOBAaHUS OMOMOIMMEPOB, UX
KOMIIOHEHTOB M KOMIUIEKCOB, CTPYKTYPHI ¥ (PYHKIIH I'€HOB  TEHOMOB

I1K-2

TOTOBHOCTh (JOPMHPOBATH MPEIUIOKEHUSI K IUIAHY HAYYHOH JEATEIBHOCTH WU
MIPOEKTOB B PA3IUMYHBIX 00JIACTSAX MCCICAOBAHUN CIICITUATBHOCTH MOJICKYIIpHas
OHnoIOrus

I1K-3

CIIOCOOHOCTh  (OPMYJUPOBATh  MPOOJIEeMYy HAY4YHOTO  HCCIEJOBAaHUS B
COOTBECTCTBUHU C COBpeMeHHBIMI/I JOCTHMXKCHUAMU B paSJII/I‘-IHBIX OGH&CTHX
HCCIIEIOBAaHUN  CIIEMAIIBHOCTH ~ MonekymsipHass  Ouosorusi; o0oOmare |
NPOABUraTh MOJYYCHHBIE  PE3yJbTaThl COOCTBEHHOH  HHTEIUIEKTyaJIbHOU
NEATCIILHOCTH B BUJC HAYYHBIX MyOJIHMKAIIMH W BRICTYIUICHUH HAa HAIMOHAJIBHBIX
Y MEKIYHAPOIHBIX KOH()EPESHIUIX

2 [IporpaMMa onleHUBaHUSI KOHTPOJIHUPYEMOH KOMIIETCHIMHU

Koz xoHTpOnupyemoii HaumenoBanue

Ne KoHnTponupyemsle MOLyJH, pa3ieibl

KOMIIETEHINH (MU ee OLICHOYHOI'O
n/n (TeMbl) TUCIUIUINHBI
YaCTH) CpeAcTBa

1 | BBenenue B MOJEKYIJISPHYIO VK-1, Y¥K-3, OIIK-1, KonTponbHbIe
BHUpYCOJIOTHIO. MIcTOpUS OTKpBITHS 1 [K-1, ITK-2, TIK-3 BOITPOCBHI, 3a4ET
TMIIOTE3bI IPOUCXOKICHHS BUPYCOB.

2 | O0mue NpUHIMITEI CTPYKTYPHOU VYK-1, VK-3, OIIK-1, KoHTponbHbIE
OpraHu3aluy BUpPYycoB. ['eHOMBI [IK-1, IIK-2, TTK-3 BOIIPOCHI, 3a4YET
BUpYCcOB. BupycHsie 6enku. Jlununasl u
YTJIEBOJBI B COCTABE BUPYCHBIX YaCTHUI]
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3 | Xapakrepuctuka PHK-conepxamux VYK-1, YK-3, OIIK-1, KonTponbsubie
BHPYCOB. [1K-1, T1K-2, TTK-3 BOIIPOCHI, 3a4YET

4 | Xapakrepucrtuka JIHK-conepxammx VYK-1, YK-3, OIIK-1, KonTponbsubie
BUPYCOB. IIK-1, I[IK-2, TIK-3 BOIIPOCHI, 3a4ET

5 | bakrepuodaru. CTpoeHue u CBOKWCTBa YK-1, YK-3, OIIK-1, KonTpomnbubie
OakTepruodaros. IIK-1, I[IK-2, TIK-3 BOIPOCHI, 3a4YET

6 | Bupychl B BOJHBIX 3KOCHCTEMAX. VYK-1, YK-3, OIIK-1, KonTpomnbsubie
Pacnpoctpanenue, snuiemMuonorus u IIK-1, I[IK-2, IIK-3 BOIIPOCHI, 3a4ET
3HA4YE€HHE BUPYCOB B BOJHBIX
OHoIIeH03aX

7 MonekynspHble MEXaHU3MBbI VK-1, YK-3, OIIK-1, KonTponbubie
M3MEHYHBOCTU BHPYCOB. IIK-1, IIK-2, TIK-3 BOIIPOCBHI, 3a4ET
XapaKkTepUCTUKA BUPYCHBIX
MOMYJIALIAN.

8 I'eneTnueckue MoauQpUKaINH, YK-1, YK-3, OIIK-1, KouTtponbHbie
FeHHasl UHXEHEPUS BUPYCOB U HK—I, HK—Z, T1IK-3 BOIIPOCHI, 3a4€CT
BUPYCHBIX BEKTOPOB. MoOJIEKyIIsipHbIE
BEKTOpa Ha OCHOBE BUPYCOB, UX
MIPUMEHEHUE.

9 | MonekynspHo-6uonornyeckue Metoasl | YK-1, YK-3, OIIK-1, KonTponbHbIe
B BUPYCOJIOTHH. [1K-1, ITIK-2, TIK-3 BOITPOCBHI, 3a4ET

10 B3aumopeiicTBue Bupyca ¢ VK-1, VK-3, OIIK-1, KoHntposnbHbie
xieTtkor. CTaauu )KU3HEHHOIO IUKJIA. IK-1, IK-2, TIK-3 BOIIPOCHI, 3a49CT
AHTHUTEHHBIE CBOWCTBA BUPYCOB.

[IpoTHBOBUPYCHBIIT UMMYHHUTET

11 | Douaemuonorus BupycHbix nHpekmmii. | YK-1, VK-3, OIIK-1, KonTponbsubie
[TaToreHHOCTH, MyTH NEPEAAYN BUPYCA. I1K-1, T1K-2, T1K-3 BOIIPOCHI, 3a4ET

12 [IpoTrBOBUpPYCHBIE BaKIIUHBI U YK-1, YK-3, OIIK-1, KonTpomnbhbie

MEPCIEKTUBBI pa3pabOTKH HOBBIX

IIPOTUBOBUPYCHBIX IIPENAPATOB.

IIK-1, IIK-2, TIK-3

BOIIPOCHI, 3a4CT

MaTepuaioB, 0003HauYEHHBIX B paboueil mporpamme, U koHTpossi CPC. HazHaueHne o1ieHOYHBIX
CPEJICTB TEKYIIIET0 KOHTPOJIS — BBIABUTH cpopmupoBaHHOcTh komneTeHmi (YK-1, YK-3, OIIK-
1, IIK-1, IIK-2, IIK-3). Texkymuii KOHTpPOJIb OCYIIECTBISETCS B BHJAE CUCTEMATHYECKOMN

3 OueHouyHbIe CPeICTBA TEKYIIEro KOHTPOJIA

TGKYH_II/Iﬁ KOHTPOJIb MPOBOAUTCA JIsI OLUCHKKU CTCIICHU YCBOCHUA aClIUpaHTaAMU y‘IG6HBIX

MPOBEPKHU 3HAHUHN W HABBIKOB aCUPAHTOB. JJis1 3TOr0 MCMOIB3yETCsl YCTHBIN OMPOC.

KOHTpOJ’ILHLIe BOIIPOCHI AJIsA TeKylllei/i aTrrecralumn

1 Ucropust OTKpBITHSI BUPYCOB.
2 I'TnoTe3bl NPOUCXO0KIEHUS BUPYCOB.

3 CtpoeHue BUPYCHOM YacTulibl. TUIIBI TEHOMOB BUPYCOB.

4 OcobeHHOCTH BUPYCHBIX OenKoB. THIlbI onuMepas BUPYCOB.

5 Perumkanus PHK-conepxammx BUpycoB.
6 Penmukanusa PHK-conepsxammx Bupycos.
7 CtpoeHue u cBOMCTBa OakTepruogaros.

8 3HaueHue BUPYCOB B BOJHBIX OHMOIIEHO3AX.
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9 OCHOBBI T€HETUYECKON U3MEHYMBOCTH BUPYCOB.

10 HanpaBneHust npUMEHEHUSI BUPYCOB B TEHHOW MHXEHEPHUH.

11 MonekynspHbie BEKTOpa Ha OCHOBE (aros.

12 MeToasl MOJIEKYJISIPHOM OMOJIOTHUHN B UCCIIEIOBAHUSX BUPYCOB.
13 B3aumogeiicTBue BUpyca ¢ KIETKOM.

14 AHTUTEHHBIE CBOMCTBA BUPYCOB.

15 OcHoBHBIE MyTH NEpeadn BUPYCOB.

16 Tunbsl NPOTUBOBUPYCHBIX BaKIUH.

Kpurepun onenuBanus:

ITpu ouieHKe OTBETa yUUTHIBAETCS:

1) moNMHOTA M MPaBUIIBHOCTh OTBETA;

2) cTeneHb 0OCO3HAHHOCTH, TOHUMAHUS U3YUYEHHOTO;

3) s13pIKOBOE OPOPMIICHHE OTBETA.

OTBeT OLICHUBAETCA HAa «OMAWYHO», €CIHA AaCIUPAHT: IOJHO H3JIaraeT H3y4eHHbIN
MaTepuai, JaeT MpaBUIIbHOE OINpPEAEICHHOE MOHATUN; OOHapyKMBaeT MOHUMaHHE MaTepHana,
MOET 00OCHOBATh CBOU CY KJIE€HMsI, IPUMEHUTh 3HAHUS HA MPAKTUKE, IPUBECTH HEOOXOANMBIE
IPUMEPBI HE TOJBKO U3 JINTEPATYypPbl, HO M CAMOCTOSATENIBHO COCTaBJIEHHBIE; U3JIaraeT MaTepuall
HOCJIEI0BATENBHO U MPABUIBHO C TOYKU 3PEHUS HOPM JIUTEPATYPHOTO S3bIKA.

OTBeT OLICHUBACTCS HA «XOPOUI0», €CITU ACTIUPAHT NAET OTBET, YIOBJIECTBOPSIOIINN TEM XKe
TpeOOBaHUSAM, UYTO U JUIS OLEHKH «OTIMYHO», HO AOMyckaeT 1-2 ommOKu, KOTOphIE caM XKe
UCTIPABIISET, U -2 HegouéTa B MOCIEA0BATENILHOCTH U S3bIKOBOM O()OPMIIEHHUH U3JIaraeMoro.

«Yooenemeopumenwvno» craButcs, eciau acMpaHT OOHapYKUBAET 3HAHUE U MTOHUMAaHHE
OCHOBHBIX TIOJIO)KEHUN TEMbI, HO MIpPH AITOM: H3JaraeT MaTrepuajl HEMOJIHO M JOIyCKaeT
HETOYHOCTU B OIpPENEICHUM MOHATHH WiIM (OPMYIMPOBKE TEOPHM; HE YMEET AOCTaTOYHO
riIyOOKO M J0Ka3aTeIbHO OOOCHOBaTb CBOM CY)KICHHs U IPUBECTH CBOM NPHUMEpPHI; U3JIaraetr
MaTepHall HEMoCIe10BaTeIbHO U JOITyCKAaeT OIIMOKH B SI3bIKOBOM O()OPMIIEHUH U3J1araeMoro.

OreHka «Hey0061emeopumenbHo» CTABUTCS, €CIIM OTBET HE YIOBJIETBOPSET TPEOOBAHUIM
HOJIOKHUTEIBHOM OLIEHKH WM aCIIMPAHT OTKa3bIBAETCsl OTBEYATh HA KOHTPOJIbHBIE BOIPOCHI.

OueHo4YHbIE CpeCTBA IJISA POMEKYTOYHOH aTTeCTAlluU

[TpomesxyTouHas aTTecTanus IPOXoIuT B (hopme 3adera.

Cnmcok BOIIpoOCOB K 3a4eTy:

. Cucremsl knaccudukany BUpycoB. TakCOHOMUSI U HOMEHKJIaTypa BUPYCOB.
. CtpykTtypa BupruoHa. JKU3HEHHBIN IIUKIJI BUpYyca.

. Tumnbl BUPYCHBIX TEHOMOB, OCOOEHHOCTH UX PETUIUKAIIHH.

. Oransl Tpanckpunuuu y PHK- u JIHK-conepxamux Bupycos.

. BupycHble Oenku 1 ux cBoiicTBaa. TpaHCIALus BUPYCHBIX OEIIKOB.

. Bupyc-cnienupuyeckue pepMeHThI, pa3HOO0Opas3re U CBOMCTBA.

. Pemukanusa ognouenoyeunbix PHK-Bupycos.

0 N N L AW N —

. Perumkanus neynenodeunsix PHK-Bupycos.

9. Oco6ennoctu JIHK-comepkammx BUPyCOB, UX PETUTUKAITHS.

10. Mexanu3Mbl TpaHCHOPMAIIMH KIETOK OHKOTEHHBIMU BUPYCaMHU.

11. Ctpoenue u cBoiicTBa OakTeproQaros.

12. Knaccuduxarus ¢aros. Paznoobpasue u poib 6akrepuodaros B mpupo/e.
13. BupyneHTHble 1 yMepeHHble OakTepuodaru. JInzorenus.
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14. Ilpumenenue 6akTepruodaroB B MEAUIIMHE U TCHHOW WHXEHEPHUH.

15. Pa3nooOpa3ue MaTOreHHBIX BHUPYCOB JKMBOTHBIX W YEJIOBEKAa B BOJHON Cpeje.
CanuTapHO-NI0Ka3aTelIbHbIE BUPYCHI B BOJIE.

16. Bupycsl - Kak 5Koi0ruueckuii pakTop B BOJHBIX OUOIIEHO3aX.

17. I'enetnyeckasi U3MEHUMBOCTh BHUPYCOB. PexoMOMHalus, peaccopTanusi, MEeXaHHU3MbI
BHYTPHMOJIEKYJIIPHON pEKOMOUHAIIHH.

18. BHyTpureHHass u MeXreHHass pekoMOuHanus y BupycoB. llepecopTupoBKa TI€HOB,
o0Opa3oBaHHE peacCOPTAHTOB.

19. AnTurennsiii mudT Ha MpuMepe BUpyca rpumma Tuma A.

20. Herenerndeckoe B3aWMOJCHCTBHE BUPYCOB: (PEHOTUIMHMYECKOE CMEIMBAHHE,
uHTepdepeHIs, KOMITIEMEHTAIIHSL.

21. BupycHas nonyiuus. MHUKOpP3BOITIOUHUOHHBIE MPOLECCHl B BUPYCHBIX MOIMYJISLUAX.
Crpareruu ajantaiuy BUPyCOB.

22. I'enHas MoauduKays BUpycoB. BupycHble KOHCTPYKTBI, UX IPUMEHEHHE.

23. MonexynspHble BEKTOPbl Ha OCHOBE BHPYCOB, NpuMepbl. [IpuMeHeHue a1 reHHon
TEpaIuu.

24. IlpumeHeHre BUPYCHBIX BEKTOPOB JIJI KCIIPECCHH UY>KEPOIHBIX T€HOB.

25. BupycHble BEKTOPBI JJIs1 CO3/IaHUSI TPAHCTEHHBIX PACTEHUM.

26. MeTozibl MaccoBOr0 MapajieIbHOTO CEKBEHUPOBAHMS ISl MCCIIEIOBAHUS BUPYCOB U
BUPYCHBIX COOOIIIECTB.

27. BupycHo#l MH(pEKIUHU: CTaJld U Pa3HOBUAHOCTU. YJIBTPACTPYKTYPHBIC MOBPEKICHHS
KJIETKU UX IPUYMHBI.

28. IlonsaTue BUpycHOro antureHa. Buspl cTpykTypa 1 cBOiiCTBa BUPYCHOI'O aHTUT€HA.

29. AHTUreHHas MO3auYHOCTb BUPYCOB. PerenTopsl aHTUT€HOB.

30. Pa3HOBUIHOCTH TPOTUBOBUPYCHOTO UMMYHUTETA.

31. Hecnenuduueckne MeXaHW3MBbI MPOTHUBOBHUPYCHOTO HUMMYyHHUTETA. D(P(HEKTUBHOCTH
MMMYHUTETA.

32. IlyTi BO3HHMKHOBEHHS M paCHpOCTpaHeHUs: BUPYCHbIX uH(pekmuil. [laroreHHoCTbH
BHUPYCOB.

33. MexaHu3Mbl BOSHUKHOBEHUS HOBBIX BUPYCHBIX MH(EKLINH.

34. UenbHoBupuoHHble BakuuHbl. OmnbiTel JxkenHepa u Ilactepa. TpeOoBanus K
BaKIMHHBIM ILITAMMaM.

35. Tunsl BakuH. CpaBHUTENbHAS XapaKTEPUCTHKA Pa3IMUHBIX BAKIMH: JOCTOMHCTBA U
HEJOCTATKHU.

36. MexaHu3M MPOTHUBOBUPYCHOTO ACHCTBUsA MHTepdepoHa. HeBakmuHHBIC TIpemnaparthl ¢
MIPOTUBOBUPYCHOM aKTUBHOCTIO. MIX MpuMeHeHue.

Kpurepun ouenkmu:
OueHnBaHue AaCIUPAHTA HA POMEKYTOYHOM aTTecTAMU B (pOpMe 3aueTa

Ouenka 3auera TpeOoBaHMs K 3HAHMSAM U KPUTEPHH BbICTABJICHUSA OLIEHOK

3aumeno AcmupaHT Mpu OTBETE€ JAEMOHCTPUPYET OOJBIIYI0 YacTh
coJepkKaHUs TeM Yy4eOHOW TUCLMIUIMHBI, BJIaJ€E€T OCHOBHBIMU
HOHATUSMM.

He saumeno AcCIUpaHT NpU OTBETE IEMOHCTPUPYET 3HAHUE MEHBIIEH YacTU
COJepKaHUS TeM yu4eOHOMN TUCIIUILIHHEI
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JlaTa

BHecenHbIe 00HOBJICHUSA

IHoanucey
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BHeceHbl W3MEHEHHsT B CIHCOK JIMTEpaTypBI.
Ho6asnens! uctounuku u3 ObC An-Ilu-Op-Meana
(doroBop Ne 4068/18 ot 26 anpenst 2018 r.)
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