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Ilporpamma «BHpYCONOrHsA» COCTABNIEHA B COOTBETCTBHH C DenepanbHBIM
TOCyNapCTBEHHBIM OOpa30BaTENBHBIM CTAaHAAPTOM BBICIIEr0 OGPA30BaHUA 110
HalpaBJICHUIO MOArOTOBKU OakanaBpos 19.04.01 BHOTexXHOIOIHS, YTBEPKICHHOTO
mpuka3oM MUHHCTEPCTBA HAYKH U BBICHIETO 06pa3oBanms Poccuiickoii ®esiepaliny ot
10 aBrycra 2021 r. Ne 737 u yyebHOro mimaHa B cocraBe OCHOBHOM
npodeccHoHaNbHON 06pa3oBaTeNbHOM MPOrpaMMBI BBICHIETO IPO(GECCHOHAIEHOTO
obpaszoBanus OIIOII BO, paspaGoranHoifi B MOCKOBCKOM IMOJUTEXHUIECKOM
YHUBEpCUTETE.
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Ilporpamma mucummiunbl  «Bupyconmorus» 10 HampaBneHumio 19.04.01
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Ilporpamma «Bupycomorus» 10 HampaBieHHIO NOATOTOBKH 19.04.01
buotexnomorus mo mnpodmio MOArOTOBKM «IIpOMBINIICHHAST GHOTEXHOJIOTHS U
OnoumXeHepus» COrnacoBaHa ¢ PyKOBOIHUTENeM 06pa3oBaTeNbHOM IPOrpaMMBI 110
HanpapieHHo oAroToBKY 19.04.01 buotexHonorus
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1. Heau, 3212494 ¥ NJIAHMPYeMbIe pPe3yJabTAThI 00y4eHHUs M0 JUCHUILJINHE

Lenbto ocBOeHUS AUCHUILTUHBI «Bupycomorus» spusercs (popMHUpOBaHUE Yy CTYICHTA
npodeccCHOHANbHBIX 3HAaHWH B 00JAacTH BHPYCOJIOTMHM B o0BeMe, 0OECIeUnBaIOIIEM
BO3MOXKHOCTH CAaMOCTOSITEIBHOTO TUNITAHWPOBAHUS M IPOBE/ICHUS HAYYHBIX HCCIICIOBAHUI.

K 3aaa4yaM U3yUdCHUA JUCHUILUIMHBI CJICAYCT OTHCCTH!

- IPHOOpETeHNE HOBBIX TEOPETUUECKUX 3HAHUN O MPOUCXOXKICHUH, IPUPOJIE U CTPOCHUU
BUPYCOB, 0OCOOCHHOCTEH Mapa3suTU3Ma; 3HAHUH O CTAHIX Pa3BUTHS BUPYCOB U OaKTepHodaros;

- OBJIaJICHUE HaBBIKAMU JaOOPAaTOPHBIX METO/AOB HCCIEIOBAaHMS BHPYCOB PACTCHUH M
6aKTepI/IO(l)aFOB C UCITOJIB30BAaHUECM COBPECMCHHBIX BBICOKOTCXHOJOI'MYHBIX MCTOAMK,

- (hopMupOBaHHE y CTYACHTOB CIIOCOOHOCTH CaMOCTOSITEIILHOTO MPOBEACHUS HAYYHBIX
UCCICOBAaHUN ¥ pEIN3alid ITPOEKTOB II0 HCIOJIB30BaHUIO BHPYCOB M OakTeprodaros,
pa3BUTHE CIOCOOHOCTH IO OLIEHKE HAy4YHOW MH(OpPMALMU O BUPYCaX U HCIIOIb30BAaHHH €€ B
NPAaKTUYECKOHN eATEILHOCTH MPH pean3alii OMOTEXHOIOTMYECKUX POILIECCOB;

- (opmupoBaHue 3HaHWA IS TJIAHUPOBAHUS O3TAllOB BBIMOJHEHUS WCCIEIOBAHUMN,
OIIpEeJIeTICHNs] HEOOXOJUMBIX CPEICTB M METOJOB /ISl BBIMOJIHEHHS HCCIEAOBAHUN C Y4ETOM
TpeOOBaHMH MPOMBIIIIIEHHONH OMOTEXHOJIOTHH U SKOJIOTHYECKOH 0€30MacHOCTH.

- (GopMHUpOBaHME TPAKTHUYECKUX 3HAHMA H HABBIKOB, HEOOXOAUMBIX Oymayliemy
CHelualnucTy JUisi OOOCHOBAHHBIX  pEIIEHWH, MpU  OpraHu3allud U T[POBEIECHUU
OMOTEXHOJOTHYECKUX MPOLIECCOB B OyAyILEeH MPOecCHOHATBHOM IeITEIEHOCTH.

OOyyenne mo aucuuiuinHe «Bupyconorus» HampaBlieHO Ha (QOpPMHUpOBaHUE Y
00y4aromuxcs CAeAyOIUX KOMIIETEHIUI:

Koa m HauMeHoBaHHne NuaukaTopsl J0CTHKEHUS] KOMITETEHIINH
KOMIIeTeHIMii
[1K-5. Criocoben NIIK-5.1. 3HaeT MeToAbI TOIYYEHUS TPOIYKTa
MIPOBOJIUTH OMOTEXHOJIOTHH; CITIOCOOBI KYJIbTUBUPOBAHUS
OMOTEXHOJIOTHYECKHUI MUKPOOPTaHW3MOB; ITPaBUIIa HKCILTyaTaIl[uu

IPOLIECC C UCHOIb30BAaHUEM | OMOTEXHOJIOTHYECKOTr0 000PYIOBAHUS; METOABI (DPHUIIbTPAIHH,
KYJIBTYp MUKPOOPraHU3MOB, | cenapaiuu, HeHTpU(pyrupoBaHus, OTCTauBaHusl, GIOTALUN WU

KJIETOYHBIX KYJIBTYP KOAryJsiliMK; XUMUYECKHE U OMOXMMHYECKHE METO/Ibl OUUCTKH
pacTEeHUN U KUBOTHBIX, NPOAYKTa; TPeOOBAHUS OXPaHBI TPY1a; TEXHOJIOTHUECKHUE
BUPYCOB MHCTPYKIMU 110 Tpon3BocTBY bAB

NIIK-5.2. YMeeT npou3BOAUTE pabOTHI O PA3MHOXKEHUIO U
BBIPAIIMBAaHUIO IOCEBHOTO MaTepuaa Jyis
OMOTEXHOJIOrMYEeCKOro nporecca noyuyueHus: bAB;
MIPOU3BOJIUTH OTOOP 00pPa3lOB KyIbTYPaIbHOM KUIKOCTH JUIS
OMOXMMHUYECKOTO U MUKPOOHOIOTHYECKOTO KOHTPOJIS;
OCYIIECTBIISAT Pa3/ieieHue KyIbTypaJbHOM KUIKOCTH U
Oromacchl pa3IMYHBIMUA METOAAMU; TIPOU3BOIUTH PAOOTHI 1O
paspyLIEHUIO KJIETOYHON 000JI0YKH U BBIIEIECHUIO LIEJIEBOIO
POAYKTa OMOTEXHOJIOTHYECKOT0 TPOU3BOICTBA;

MIPUMEHSTh SKCTPAKIMOHHbIE © HOHOOOMEHHbBIE METOABI JJIs1
OYHUCTKH LIE€JIEBOTO NMPOIYKTa ONOTEXHOIOIMYECKOTO
IIPOM3BOJICTBA OT IIpUMecei; 00eCrieunBaTh BHITIOJHEHHE
IIPOLIECCOB IPAHYJIMPOBAHMUS, TPAKUPOBAHUS U
TabJIEeTUPOBAHUS TOTOBOW MPOAYKIHH

NIIK-5.3. Bnaneer MeTogamMu KyJIbTUBHPOBAHUS
MHUKpPOOPTaHU3MOB-IIPOAYLIEHTOB, KIIETOUHBIX KYJIbTYP
’KUBOTHBIX U PACTEHUH, BUPYCOB; CENapaluy KyJIbTypaJbHOU
KHUJIKOCTH U OMOMACCHI JJIsl IPOBEICHHS
OMOTEXHOJIOIMYECKOI0 IPOLIECCa; BBIACICHHUS IPOAYKTA
OMOCHHTE3a U MTPOBEACHUE OUUCTKU M KOHIICHTPUPOBAHUS;
M0JIy4yeHusi TOTOBOU (hopMbl (PepMEHTHBIX MPENapaTos,




POOHOTUKOB, IPEOUOTHKOB, JICKAPCTBEHHBIX CPEJICTB, BAKIIHH,
O6roynobpeHmit

2. MecTo TMCUMILIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI MPOrpaMMbl

JlucuuIuiiHa OTHOCHUTCSL K 4YacTH, (OPMHUPYEMOH ydYaCTHHKaMU 0O0pa3oBaTeIbHBIX
OTHoIIeHUH, 6s10ka b1 Jlucuuriuael (MOTyn).
JuctmiuinHa — «Bupyconorus» — B3auMOCBsI3aHa
METOJIUYECKH C TUCITUTUIMHAMHU:

- «kKnerounas HHXCHEPUA»,

- «MeTonapl HCCIENOBAHNN B OMOTEXHOIOT I,

- «HaHOOMOTEXHOIIOTUSY;

JJIOTMYCCKHU u COACPIKATCIIbHO-

- «HwuskoTreMriepaTypHble TEXHOJIOTHMHM B MPOU3BOJACTBE M XPAHEHUH TEPMOJIAOMIBHBIX
O6uomarepuasoBy;
- «MeTroasl KOHCTPYUPOBAHHUS IUIA3MUAHBIX U BUPYCHBIX BEKTOPOBY;

- «CTp}’KTypHO-(bYHKHI/IOHaJIbHBIe HCCIICOOBaHUA O€JIKOB U HYKJICUHOBBIX KHUCJIOT).

3. CTpykKTypa u coaepxkaHue JTUCHUILIHHbI

OO61ast TpyA0€MKOCTh IUCHUIUIMHBI COCTaBIsieT 3 3a4eTHbIe enuHullbl (108 yacoB).

3.1. Buabl yueOHO# padoThl M TPYA0EMKOCTH

Ne . KouauyecTBO CemecTpsl
Bup yueOHoii padoThl
n/n 4acoB 3
1 | AyauTopHble 3aHATHS o4 o4
B Tom uncie:
1.1 | Jlexuun 18 18
1.2 | CemuHapcKue/MpaKTHUECKUE 3aHITUS 36 36
1.3 | JJabopaTopHble 3aHATHS - -
2 | CamocTosiTe/ibHasl padoTa 54 54
3 | ITpome:kyTOUYHASI aTTeCTAMSA
3a4er
Hroro 108 108
3.2. TemaTnyeckuii IJIaH U3y4YeHUs TUCIUNINHBI
TpyroeMkocTsb, yac
AyauTopHasi paboTa 2
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1. | Tema l. Ilpupona BUpycoB, 3HaUE€HHUE B 12 2 4 - - 6
omocdepe
2. | Tema 2. MonexkyasipHO-T€HETHYECKOE 12 2 4 - - 6
CTPOCHHUE BUPHUOHOB
3. | Tema 3. Pemmpoaykiust BUPYCOB B 12 2 4 - - 6
KJIETKE
4. | Tema 4. ®opmMbl B3aUMOAECUCTBUS 12 2 4 - - 6
BUpYCa M KJIETKU: TIPOYKTHBHAS,




MHTErpaTuBHasl, a0OPTHBHAS
5. | Tema 5. I'eneTuka BUpycOB 12 2 4 - - 6
6. Tema 6. Kitaccudukamus u 12 2 4 - - 6
HOMEHKJIaTypa BUpycoB. OCHOBHbBIE
IPYIIIBI BUPYCOB
7. | Tema 7. KilerouHble KyJabTyphl B 12 2 4 - - 6
OMOTEXHOJIOTHU BHPYCOB
8. | Tema 8. Bupycsl 6akTepuii- 12 2 4 - - 6
OakTepuodaru
9. | Tema 9. [IpumeHeHe BUPYCOB B 12 2 4 - - 6
MOJIEKYJIIPHO-TE€HETUYECKHX
WCCIICIOBAHMSIX ¥ MEJMIINHE
Hroro | 108 18 36 - - 54

3.3.  Conepxkanue TUCHUNIHHBI

AynuTOpHBIE 3aHATHS TPOBOJAATCA B BHJAE JEKUHMOHHBIX 3aHATHI C OOy4aroIIUMHUCA,
KOTOpBIE 3apaHee MpEeABApUTEIbHO 3HAKOMSTCS C MaTepHaloM C  HCIOJIb30BAHUEM
peKkoMeHayeMon nuTepaTypoil. JlaGopaTopHble 3aHATHS TPOBOAATCA B J1abopaTopuu
MuKpoOuosiornu u OuorexHonoruu. [Ipm mnpoBeaeHMM 3aHITHH CTYJEHThl TOTOBATCA C
MCII0JIb30BAHUEM COOTBETCTBYIOLIEH METOIUYECKOU JIUTEPATypPOM.

Tema 1. IIpupona BupycoB, 3HaueHHe B Ouocgepe

[Tpupona BupycoB. Bupychl kak HeKJIeTOUHbIe OnoIorHUecKue 00beKThl. McTopruueckue
9Tanbl OTKPHITMS W M3Y4YEHUsS BHUPYCOB. YPOBHHM TO3HaHUS BHpYycoB. OcoOeHHOCTH
BHYTPHUKJIETOYHOTO [1apa3uTU3Ma BUPYCOB. BUpychl kak 00bEKT HAHOOMOTEXHOIOTHH.

Tema 2. MoJiekyJIIpHO-TeHeTHYeCKOe CTPOeHHe BUPHOHOB

CrpoeHne BHPHOHOB KakK YacTHI] HYKJIEOKAINCHAa, pa3Mepbl BUPHUOHOB. CTpoeHue
KaIlCHUJ0B: KyOMUECKUI M CIUPATIEBUAHBIN TUI Kancu1oB. CIOXKHBIN TUIT CTPOECHUS KAllCHAOB Y
6axreprogaros. Ocobennoctu ctpoenus JJHK u PHK-conepxammux BuUpycoB. ApXUTEKTypa
BHUPYCHBIX YaCTHI] U3Y4EHHS] MOP(OIOrUY BUPHUOHOB. DIEKTPOHHO-MUKPOCKOITMYECKHE METO b
UCCIIEIOBaHMsT BUPYCOB. I'MmoTe3bl MpoucXokaeHus BUpycoB. Poib BupycoB B Ouocdepe B
ABOJIIOLIMU KUBOTO MHpA.

Tema 3. Penpoaykuusi BUPyCOB B KJIeTKe

BHeknerouHass W BHYTPHUKJIETOYHAs CTaAMM pPa3BUTHS BHUpYycoB. Pasnuunble ¢asbl
penpoaykuuu BupycoB. IIponecc aacopOuny BUPYCOB Ha KIIETKE, pEeLENnTOphbl KIETKU U pOJib
BUPYCHBIX OenkoB B ajacopbumu. IIpoHMKHOBEHHWE BHUPHOHOB B KJETKY: CIMSHHE MeMOpaH
BUPYCHOM U KJIETOYHON MeMOpaHO! y )KMBOTHBIX, IPOHUKHOBEHHUE B KJIETKU PACTEHUN U KIETKU
6axkTeproharoB (MHBEKIHS, TPAHCHEKITHS).

Peanuszanus BupycHOM reHeTHYeCKOl MHQOpMAIMK Yy BUPYCOB B KJIE€TKaX: MEpBUYHAS U
BTOpPHYHAs TpaHCKpunius. Perynsmus npoueccoB Tpanckpunuuu. CUHTE3 OENKOB 3apaKeHHOM
kietke. Tpancnoptasie PHK, mansie PHK, pu6ocomsr B

®a3pl Tpancaauuu. Permukanusa Bupycueix JIHK u PHK.

Coopka BupmonoB JIHK-Bupycor m PHK-BupycoB. BricBOOOXIE€HHE BHUPHOHOB W3
kJeTki. OCOOEHHOCTH BBICBOOOKICHUS BUPHOHOB U3 KJIETKH KHBOTHBIX, PACTEHUN U OaKTepuil.

Tema 4. ®opmbl B3aUMOJCHCTBHS BHpPyYCa M KJETKH: HPOAYKTHBHAas,
HHTErpaTuBHas, a60anBHaﬂ




OcoOeHHOCTH IUKJIAa B3aHMMOJACUCTBHUS BUpPYCa M KICTKH NpPU HPOAYKTHBHOH (opme
B3aUMOJEHCTBUA. BrpicBOOOXKIeHNe BupuoHOB. [loHsATHE mnepcucTeHTHas WHQEKOus WU
nuTonaruyeckuii 3 pext. BeicBoOok1eHe BUPHOHOB ((haroBbIX YacTUIl) y OaKTepuid.

Oco0OeHHOCTH IMKJIa B3aUMOACHCTBHS BUpYCa U KIETKH IIPH UHTETPaTUBHOI (hopme

MoneKyIsIpHO-TeHETUYECKNE MEXaHU3Mbl HHTETPAllMd TE€HOMa BHpYyCa M KJETKH.
[TonsiTre mpoBupyc u mpodar. Bupycsl 1 kaHeporeHes.

Tema 5. I'eHeTHKA BUPYCOB

CtpykTypHas opranuzanusi reHoMa KieTku. CTpyKTypHas OpraHu3aius reHoMa BUPYCOB.
OcHOBHBIE TPOIIECCHI, KOHTPOJHUPYIOIIME HACIEACTBEHHOCTh M HM3MEHUHMBOCTH BHPYCOB,
TeHETUYECKHE M HETeHETUYECKHE B3aWMOJICHCTBUS MEXAY BHpycamMu. DOpMbI M3MEHYHBOCTH:
dbeHoTUNIMYECKas M TEHOTHIIMYECKas, CYIPECCOpHbIE MYyTalluM, MyTareHbl. [ eHeTmueckue
pexoMOMHanuu. Tpanchopmanus, Bupychel kak 6Guonornueckiue 0OBbEKTH B U3YYEHUH BOIIPOCOB
reHeTuku. HoBble MeTonnYecKue MOAXO0/Abl B U3y4YEeHUH BUPYCHBIX reHOMOB. CeKBEHHPOBAaHUE
mMeTooM CaHrepa (C MOMOIIBIO KaMWJUIIPHOTO AEeKTpodpesa), mupocekBenuposanne, OEHO,
CEKBEHHUPOBAHKE C TTIOMOIIbIO MOTYIPOBOIHUKOBBIX CEHCOPOB.

Tema 6. Kitaccupukanusi 1 HOMeHK/IaTypa BUPYcoB. OCHOBHBIE IPYIIIIbI BUPYCOB

OcuoBuble mpuHOMNBl Kinaccuukanuu BupycoB: JIHK wu PHK-Bupycel. Bupycer
JKUBOTHBIX, PACTEHUHN U OaKTepHil.

Knaccel JJTHK-BupycoB: Bupycsl ¢ ogHonenoyeunoit u apyxuenoyeunoit JTHK.

CewmeiicTBa: alcHOBUPYCHI, F€PIIECBUPYCHI, TAIOBABUPYCHI, T€IaHI0BUPYCHI.

Knaccugpukaunsa PHK-BupycoB: ocoOeHHOCTH IPOAYKIIUU B KIIETKE.

Knacc BupycoB ¢ omgnouenoueynoii PHK. Ilonsprnocts PHK-renoma Bupycos (PHK-
wtoc-uens 1 PHK-munyc-niens. Bupycsl, umeromue B resome apyxuenodeunyro PHK.

Krnacc perpoBupychl: 0cobeHHOCTH 1MKiIa pa3BuTus. [lonarue oOpaTHast TPAaHCKPUIILIUS
Yy BUPYCOB.

Tema 7. KileTouHble KyJIbTYpPbl B 0MOTEXHOJIOTHH BHPYCOB

Ponp KJIETOUHBIX KyJdbTyp B MCCIEAOBAHMHM BHPYCOB M IIOJIYYEHHH BHPYCHBIX
npernapatoB. MeToJbl MOJIY4YeHHs] KYyJbTyp KIETOK M HUX KyJabTUBUpoBaHue. JledexTHbie
BUPYCHBIE YacTULBL: UHTeppepeHrs U uuTepdeponsl. MaeHTnudukanys BUPycoB B KJIETOYHBIX
KynbTypax. TexHosorus nonydeHust anbda-, Oeta- u ramMmma-uHTepdepoHoB. TpebGoBaHUs K
NOJY4YeHHBIM TMpenaparaM. l[lpenapaTsl Ha OCHOBE pHOO3UMOB, (DEPMEHTOB, pa3pe3arOLIUX
supycHyro PHK wm /THK.

Tema 8. Bupycsl 6akTepuii- 6aktepuodaru

Hctopus otkpeiTusi OakrepuodaroB. I['umore3sl mnpoucxoxaeHus OaxTepuodaros.
Crpoenue kancunioB 6akrepuodaros. ['enom Oakreprodaros. Bzanmopeiicteue gparos u KJIeTok
OaKkTepuil: JIUTUYECKMHA IMKJI pa3BUTUA U Ju3oreHus. Jlutmdyeckue M ymepeHHble (aru.
JImzorenus kak (opma B3aumonelcTBUsA OakTepuil M ymepeHHbIX ¢aros. [loHsTHE (akTop
(aronuzrca B MPOMBIIIUIEHHOM OMOTEXHOJIOIMYECKOM MpOILIecce.

Ucnonb3oBanue OakteprodaroB B reHeTHUECKOM HHXeHepuu. Paru Kak BEKTOPHBIE
CHCTEMBI B HAHOOMOTEXHOJIOT UH.

Tema 9. IlpuMeHeHHe BHPYCOB B MOJICKYJISPHO-T€HETHYECKHX HCCJICIOBAHUAX H
MeulHe

NmmyHonpoduinakTuka BUPYCHBIX HMH(eKkimid. Bunael BUpycHbIX BakiuH JKuBble
BaklMHbI. KopryckymnsipHble youThie BakiiHbl. CyObeAMHUYHBIE BaKIIMHBIL. [locT BakiMHAIbHBIE
OCJIOKHEHUSI.



3.4. TemaTnka ceMHHAPCKUX/MPAKTHYECKHUX U JIA00OPATOPHBIX 3aHATHI
3.4.1. CeMuHapcKue/mpakTHIECKUE 3aHATHS

Tema 1. [Ipupona BupycoB, 3HaueHHe B bnochepe

Tema 2. MosekynsapHO-TE€HETHUECKOE CTPOEHNE BUPUOHOB

Tema 3. Penponykiusi BUpyCOB B KJIIETKE

Tema 4. @opMbl B3aMMOIEHCTBYSI BUpYCa U KIETKH: IPOJYKTUBHAs, UHTETPaTUBHAs,
abopTuBHas

Tema 5. I'eHeTnKa BUPYCOB

Tema 6. Kmaccudukanus 1 HoMeHKIaTypa BUpycoB. OCHOBHBIE I'PYIIIbI BUPYCOB

Tema 7. Kiterounbie KyJabTypbl B OMOTEXHOJIOTHH BUPYCOB

Tema 8. Bupycsl Oakrepuii- 6akrepuodaru

Tema 9. IIpumeHeHne BUPYCOB B MOJIEKYJIAPHO-TEHETUUECKUX UCCIIEI0BaHUSX U
MeInIuHe

3.4.2. JJabopaTopHbl€ 3aHATUS
JIabopaTopHbie paboThl yueOHBIM IIJIAHOM HE PETyCMOTPEHBI.

4. Y4yeOHO-MeTOAMYECKOE U MH(OPMAILIHOHHOE OOecreYeHne

4.1. OcHoBHas JuTepaTypa

1. MenunuHcKkas MUKpOOHOJIOTHS, BHUPYCOJIOTHUS U MMMYHOJIOTHSI.
VYuebnuk. Tom 1./ Ilog penakuueii akan. B.B. 3BepeBa. Towm 1. 2021 ron.

2. MeaunuHckas BUpycoJorusi: yuebHoe nocooue / .. T'enepano, H.B.
Kenesnsk, B.K. Oxynuu, A.B. ®ponosa, 11.B. 3ybapeBa, A.M. Mouceea, C.A.
CenbkoBuy, B.E. IIumna, AT Henucenko, A.I'. I'enepanosa. ITon pexn. ..

['enepanoga. - Buteo6ck, BI'MY, 2017.- 307 c.
3. [luneBuu A. B., Cupotkus A. K., I'aBpunosa O. B., [Torexun A. A.
Bupyconorus: yueonuk. CI16.: U3n-Bo C.-Ilerep0. yu-Ta, 2012. — 432 c.

4. Mukpobuosiorusi, BUpycoorus, ummyHosorus. Yueonux/ Ilox pen. B.H. Mapéna.
Wznarens [Ipaktuueckas meaumuua, 2010 r. — 581 c.

5. MeauuuHcKass MHKpPOOHOJIOTHs, BHUPYCOJIOTHS, HMMMYHOJOTHS. YYEOHHK JUIs

CTyJIeHTOB MeauInHCKuX By30B./Ilox pea. A.A. BopobreB. W3znatensctBo: MU, 2012. —
704 c.

6. O0111ast BUPYCOJIOTHSI C OCHOBAMHU TaKCOHOMUHU BUPYCOB IMO3BOHOYHBIX : yueOHoe
nocobue / A. Cuzennos, A. Ilnotaukos, E. JIpoznosa [u ap.] ;  OpenOyprekuii
rocy/apcTBeHHbIN yHUBEpcUTET. — OpeHOypr : OpeHOyprckuii  rocynapCTBEHHBIN
yHuBepceuteT, 2012. — 624 c. : un. — Pexum noctyna: mo  MOJIMCKE. — URL:
https://biblioclub.ru/index.php?page=book&id=259296

7. buotexnonorus. 2020 r. [Tox pen. B.A. KonomzsnHoii, M.A. CamotpyeBoit ~ M31-BO
'OOTAP. 2020 r.- 384 c.

8. be3boponos A.M., Ksecuranze I'.I. MukpoGuonoruueckuii cunres. — CII0.:
IIpocnekt Haykwy, 2011, - 140 c.

4.2. JlonoJaHMTebHAs JUTEpPATypa

1. Menuuunckas Bupyconorusi/Ilon pemakumeir J[. K. JIbBoBa. W3nmatenbcTBoO:
MUA, 2008.- 656 c.
2. CrmionsieB, B.IL., Ilmomko, E.A. OcHoBbl OuorexHomoruu. HaydHble OCHOBBI

OouorexHoioruu: ydebOHoe mocobue [OnekTpoHHbIi  pecypc]/B.IL.CmronsieB.-  CaHkT-



[TerepOyprckuii  rocymapCTBEHHBIH — JlecOTeXHHMYeCcKWd  yHuBepcuter, 2012.-  112c.-
URL:https://e.lanbook.com/book/4531

3. Tuxonos, I'.Il. OcuoBer Omorexuomoruu / ['.Il. Tuxomos, M.A. Munaesa ;
MunuctepctBo TpaHcnopta Poccuiickoit @enepanuu, MoCcKoBCKasi TOCYJapCTBEHHAsI aKaJeMuUs
BOJHOrO TpaHcnopta. — Mocksa : Anbraup : MI'ABT, 2009. — 133 c. : Tabn., cxem., Wi. —
Pexxum noctyna: mo nmoanucke. — URL: http://biblioclub.ru/index.php?page=book&id=430056

4, [{pmmOanienko, H.B. buorexnomormss / H.B. IpmmOanienko ; Poccuiickmii
roCyJapCTBEHHBIN memarornyeckuii yauBepcuteT uMm. A. U. I'epuena. — Cankr-IletepOypr :
PTTIY um. A. . I'epuena, 2011. — Y. 1. — 128 c. : wi. — Pexxum nocryna: no noanucke. — URL:
http://biblioclub.ru/index.php?page=book&id=428265 — bubmauorp. B ku. — ISBN 978-5-8064-
1697-2. — TexcT : 3NeKTPOHHBIH.

4.3. JluneH3MOHHOE U CBOOOHO PacnpocTpaHsieMoe MPorpaMMHoe odecriedyeHue
1. ITporpammer makera Microsoft Office (Word, Excel, PowerPoint).

4.4. CoBpeMeHHble mnpo(eccHoOHANbHbIE 0a3bl JaHHBIX W HMHGOPMALMOHHBbIE
CIIPABOYHbIE CHCTEMBbI

1. www.elibrary.ru — mayuHast snekTpoHHasi OHOIHOTEKA

2. http://www1.fips.ru/wps/wcm/connect/content_ru/ru - POCITATEHT

3. www.molbiol.ru - YueOuuku, HaydHbsle MOHOrpaduu, 0030pbI, J1abOpPATOPHbBIC
NPaKTUKYMBI B CBOOOIHOM JIOCTYIIC Ha CaliTe MPAKTHYECKON MOJIEKYIISIPHOW OMOJIOTHH.
4, WWW.SCOpUS.com (Scopus) — eauHas pedepaTuBHas U HayKOMeTpudeckas Oasza
JAHHBIX (MHIAEKC UTHUPOBAHUS)

5. http://cyberleninka.ru/article/c/biotehnologiya - Hay4JHast DIIEKTPOHHAS
oubmuoreka «KUBEPJIEHUHKA»

6. http://www.springerprotocols.com/ - noctyn k 6a3e manubix SpringerLink

5. MarepuajbHoO-TeXHH4YeCKOe o0ecriedeHne

Jlexuuonnas ayautopust kadenpsl «Xumbuorex» AB5504. (115280, r. Mocksa, yiu.
ABro3aBojckas, A. 16 crtp. 1 (kopmyc 5)), o0opyaoBaHHasi: CTOJIbI y4eOHbIE CO CKaMbsIMH,
ayUTOpHasl J0CKa, MYJbTUMEIUIHBIN KOMIUIEKC (IIEPEHOCHOW MPOEKTOp, HOYyTOYK). Pabouee
MECTO IIPENoAaBaTes: CTOJ, CTYIL.

Aynuropus UIsl CEMMHApCKUX M TPAaKTUYECKUX 3aHATUM Kadenpsl «Xumbuorex»
AB5404a (115280, r. MockBa, yn. ABro3aBojckas, 1. 16 ctp. 1), o6opynoBaHHAas: CTOJIBI
yueOHBIE CO CKAaMbsIMHM, ayIUTOpHas JOCKa, MYJbTUMEIUNHBIA KOMIUIEKC (IEPEHOCHOM
npoeKkTop, HoyTOyK). Pabodee mecTo mpernopaBaTesns: CTOIM, CTYIL.

Jlabopatopus kadenper «Xumbmorex» AB54056 (115280, 1. Mocksa, yi.
ABTo3aBojckas, A. 16 ctp. 1 (kopmyc 5)), oGopynoBanHasi: JIabopaTopHbIE CTOJIBI, BBITSKHOM
mkad, Becel mpenusuoHHbie KERN, Becbl ananutudeckue Vibra, MarHUTHBIE MEIIATKH,
cnektpodortometp 11B3-5300, pH-MeTp DKoHUKC, XUMHUECKasT MOIKa, XMMUYECKHE PEAKTUBBI,
XUMHUYECKasl IOCY/a.

Jlabopatopuss kadeaper «Xumbuorex» ABS5406a (115280, 1. MockBa, yiI.
ABTo3aBojcKas, 1. 16 ctp. 1 (5 kopmyc)), o0opymoBaHHas: 1abOpaTOPHBIE CTOJBI, OMOPEAKTOP,
yCcTaHOBKa 6apomMeMOpaHHON (HIIbTpalMK, BAKyYyMHBII CYyIIMIbHBIN MIKa(, melKkep-uHKyoaTop
MHUKPOOHOIOTHYECKUNA, POTOOMOPEAKTOP, YCTAHOBKA JJISl KYyJIbTUBUPOBaHUS (HOTOTPODOB.

Peanuzanust oOpa3oBaTenbHON mIporpaMMmbl  OOecreuyuBaeTcsl JOCTYIOM  KaKI0ro
CTyA€HTa K WH(POPMALMOHHBIM pecypcaMm — OuOIMOTeYHOMY (OHAY MU CETEeBBIM pecypcam
Nutepner.



6. MeToauyeckue peKoOMeHIAIUN

6.1. Meroauyeckne peKOMEHIANMHU JJsl MpenojaBaTeisi M0 OPraHU3ALMU
00y4eHus1

Meroauka — mpenojaBaHMs — JUMCUMIUIMHBL  «Bupycomorust»  um peanu3zanus
KOMIIETEHTHOCTHOTO II0/IX0/la B M3JI0KEHMM U BOCHPUATHM MaTepuana IpeaycMaTpuBaeT
UCIIOJIb30BaHUE CIEAYIoMUX (OpM MPOBENEHUS TPYIIOBBIX, WHIUBUAYAIbHBIX, ayJIUTOPHBIX
3aHATUH B COYETAHMHM C BHEAYAMTOPHOW pabOTOH ¢ 1enblo (OPMUPOBAHHS U Pa3BUTHSA
po(ecCHOHANBHBIX HABBIKOB 00YYAIOIIUXCS:

— caMOCTOSTENbHAsA PadoTa CTYIEHTOB MO MPOrpaMMe AUCHUIUINHBL;

— mpopaboTka matepuaina nporpammsl ¢ CJ1O;

— KOHTPOJIb IIpo1iecca 00y4eHus myTeM MpoMeKyTouHoro TectupoBanus ¢ CJ1O;

— OpraHu3alus U IPOBEJCHNE TEKYIIET0 KOHTPOJIS 3HaHUM CTYAEHTOB B hopMme;

[IpenycmoTpeHna BO3MOXHOCTb WCIIOJIb30BaHUS 3JIEKTPOHHOTO oOy4eHus,
JTUCTAHIIMOHHBIX 00pa3oBaTeNbHBIX TexHoJoruil. Bce wmarepuansr pasmematorcs B CJO
Mockogckoro [Tomurexa (https://Ims.mospolytech.ru/).

Hcnonb3oBaHue CIEAYIOMMX AaKTUBHBIX W HMHTEPAKTUBHBIX (OpPM MPOBEACHUSA
IPYNIOBBIX, MHIANBUYaIbHBIX, ayJJUTOPHBIX 3aHATUN B COYETAHUU C BHEAYAUTOPHON pabOTOM ¢
Henbio  (GOPMUPOBAHUSA U  Pa3BUTHS MPOPECCHOHATBHBIX HABBIKOB OOYYaIOIIUXCS TaKKe
BKJIFOYACT:

— MOJTOTOBKY, IPEJICTaBICHUE U OOCYKICHHE MPE3EHTAII HA CEMUHAPCKHUX 3aHATHUSX.

B  mpomecce  o0ydeHHMs  HMCHONB3YIOTCS — CIEAYIOIIME  OIEHOYHbIE  (OPMBI
CaMOCTOSITENIbHOIM PadOTHI CTY/IEHTOB, OLIEHOYHBIE CPEJCTBA TEKYIIETO0 KOHTPOJIS YCIEBAEMOCTH
U IIPOMEXKYTOUYHBIX aTTeCTaIUil:

- TOATOTOBKAa M BBICTYIJICHHE Ha CEMUHApCKOM 3aHATUM C I[pPEe3eHTauue u
00CYy)XJIEHUEM Ha TEMbI MO JUCHUIUIMHE (MHIMBUYAIBbHO JUIS KaXJI0T0 3aHATHS MIPOBOJUMOTO
1o rpaduKy yueOHOro nporecca);

- KOHTPOJIb TECTOBBIX 3aJaHUM.

OneHouHble CcpencTBa TEKYLIETO KOHTPOJIA YCIEBAEMOCTH BKJIIOYAIOT KOHTPOJIbHBIE
BOIPOCHl U 3a7aHusi B (opme OJaHKOBOTO W (WJIM) KOMIIBIOTEPHOTO TECTHPOBAHUS, IS
KOHTPOJISI OCBOECHUS 00YYAIONUMHUCS Pa3/ieioB AUCHUILINHBI, 3aIUTa pedepaTos.

Metoauka mnpenojaBaHus JIUCHUIUIMHBI IPEIyCMAaTPUBAeT MPOBEJCHHE TIPYNIOBBIX
ayIUTOPHBIX U IPAKTUYECKUX 3AHITHI.

Texkymuil KOHTPOJIb YCIEBAEMOCTM M IPOMEXKYTOYHOM AaTTECTALMU IPOBOASTCS
CIIEIYIOIIMUMHU CPEICTBAMH:

- Jokiany MU oOCyXKIeHHME Ha TMPAaKTUYECKUX 3aHATUAX, MPOBOAMMBIX B (dopme
KOJJIOKBUYMA,

- CAMOKOHTpOJIb;

- TECTUPOBAHUE.

dopma UTOrOBOI aTTECTAIIU — 3a4eT.

CamocrodrenbHas paboTa CTyAEHTa MpeAIoiaraeT npopaboTKy U yriIyOjieHHe OCHOBHBIX
pa3ziesioB TEOPUU M MPAKTUKU C MCIIOJIBb30BAHUEM JIOMOJHUTENBbHON Jutepatypsl u MHTepHeT-
pecypcoB. IIpu caMOCTOATENPHOM BBINOJIHEHUH PA3JIMYHBIX BUJOB 3aJaHUM CTYINEHT YYUTCS
NPUHUMATh pelIeHUs, pa30upaTh M H3y4yaTh HOBBIM MaTepuan, paboTaTh C HCTOYHUKAMU
Hay4YHOI MH(}OpMaIH.

B xome nekmuil ¢ WCNOAB30BAaHMEM MYJIbTHUMEIUWHBIX TEXHOJOTHHI MPENoJaBaTellb
u3JaraeT M pa3bACHSAET OCHOBHBIC, HauOOJIee CIIOKHBIE MOHATHS TEMbl, a TaKXe CBSI3aHHBIC C
Hell TeopeTHYecKHe M MpaKTUYeCKue MpoOJeMbl, JaeT PEKOMEHJALUH Ha MPAKTUYECKOE WIIU
n1abopaToOpHOE 3aHATHE U yKa3aHHUs HAa CAMOCTOSITEIIbHYIO paboTy.



CryaeHTam, NpOMYCTUBIIUM 3aHATHUS (HE3aBUCHMMO OT TMPUYUH), HE HMEIOIIUM
MUCHbMEHHOTO PELIEHUS 3a/1a4 WM HE MOATOTOBUBIIMMCS K JAHHOMY IMPAKTHYECKOMY 3aHATHUIO,
PEKOMEHJIyeTCsl HE TII03Ke, YeM B 2-HEJCNbHBIM CpPOK SIBUThCS HAa KOHCYJIBTAIMIO K
MPEToAAaBaTEeIN0 U OTYUTATHCA 110 TeMe, N3ydaeMoil Ha 3aHsITUU. CTyNEHThl, HE OTYUTABILHECS
M0 Ka)x/JI0H He MpopaboTaHHOW MMHU Ha 3aHATHSIX TeMe K Hadaly 3a4eTHON CECCHH, YIMyCKaroT
BO3MOXXHOCTH MOJYYHUTh MOJIOKEHHbIE 0aJlIbl 32 pabOTy B COOTBETCTBYIOIIEM CEMECTPE.

6.1. MeTonnqecmle YKazaHusd NJisd oﬁyqamumxca 0 OCBOCHHUIO TMCIMIIJINHBI

Jucuunnuna «Bupyconorus» npeaycMaTpuBaeT JIEKIUU U paKTUYecKue/madbopaTopHbie
3aHATHS KaXAY0 Hejento. M3ydeHne TMCHUIUIMHEBI 3aBEpIIAeTCs 3a4ETOM. Y CIIEHIHOE U3yYEHHE
JUCIUIUIMHBL  TpeOyeT TMOCelleHusl JeKUUH, aKTUBHOM padoThl Ha MPAKTHYECKUX U
71a00paTOPHBIX 3aHATHSX, BBINOJIHEHMsI Y4eOHBIX 3aJaHuil IpernojaBaTelis, O3HAKOMIICHUS C
OCHOBHOM M JIONIOJHUTEILHON JIUTEPATYPOM.

[Tpu moArOTOBKE K JEKIIMOHHBIM 3aHATUSAM CTYJIEHTaM HEO0XO0AUMO:

mepel OdYepeHON JeKiuedl HeoOXOauMO MPOCMOTPETh IO KOHCIEKTY MaTepua
npenpiaymen jgekuuu. llpu 3aTpyAHEHHSX B BOCHPUSTUM MaTepuala CleQyeT OO0paTuThCs K
OCHOBHBIM JIUTEPAaTypHBIM MCTOYHUKaM. Ecnu pa3oOparbcs B MaTepuaie OmnsTh HE yIanoCh, TO
obpatutech K JiekTOpy (IO TrpaduKy ero KOHCYJAbTallMid) WIM K IMPEnojaBaTeslio Ha
MPAKTUYECKHUX 3aHSATHUSX.

[IpakTryeckue/mabopaTOpHBIE 3aHIATHS 3aBEPIIAIOT H3ydeHHE HamOoJiee BAXKHBIX TEM
yueOHoM nucruruinHbl. OHU CayXaT A7 3aKperieHHs M3Y4eHHOro Marepuaia, pa3BUTHUS
YMEHMM M HaBBIKOB IIOATOTOBKHM JOKJIAJ0B, COOOLICHWM, NpUOOpETEeHUs] OIbITa YCTHBIX
NyOJMMYHBIX BBICTYIUIGHUN, BEIEHUS AUCKYCCUHU, apTyMEHTAllMM U 3allUThl BBIABHUTAEMBIX
MIOJIOKEHUH, HABBIKOB MPAKTHYECKOW pabOThI B jJabopaTopuu OMOTEXHOJIOTHH, a TaKXKe IS
KOHTPOJISI IPENOaBaTeNIeM CTEeHH MOATOTOBICHHOCTH CTYACHTOB MO U3Y4aeMOM AUCHUIIIIUHE.

[Ipy TOATOTOBKE K MNPAKTHYECKOMY/TA0OPATOPHOMY 3aHSTHUIO CTYIACHTHI HMEIOT
BO3MO>XHOCTh BOCIIOJIb30BAThCSI KOHCYJIbTAIIMSMU IIPEToAaBaTers.

[Ipu moAroToBKe K NPaKTUYECKUM/Ia00paTOPHBIM 3aHATHSAM CTYA€HTaM HEOOXOUMO:

MPUHOCUTH C COOOI PEKOMEHJIOBAHHYIO IPENoAaBaTesieM JINTEPATYPy K KOHKPETHOMY
3aHSTHIO;

70 O4YepelHOro MPaKTUYECKOTr0o/J1abopaTOpHOro 3aHATHS 1O PEKOMEHJOBAHHBIM
JUTEpaTypHbIM HCTOYHHMKAM MpopaboTaTh TEOPETHUECKUN MaTephall, COOTBETCTBYIOIIEH TEMbI
3aHATUS; TOBTOPUTH MPOBEIEHHBIE MHCTPYKTAKU M0 TEXHUKE 0€30MaCHOCTH;

B Hauyaje 3aHATHUH 3aJaTh NPENoAaBaTeN0 BONPOCHl MO MaTepuaily, BbI3BaBLIEMY
3aTpyJHEHUSI B €ro IIOHMMAaHMU W OCBOCHMM IIpU PEIICHWN 3a1ad, 3aJaHHbIX I
CaMOCTOSITENIbHOTO PELICHMUS;

B XOJI€ CEMHHAapa /1aBaTh KOHKPETHBIE, YETKUE OTBETHI 110 CYLIECTBY BOIIPOCOB;

Ha 3aHATUHU JOBOJIUTH KaXKYIO 33/a4y O OKOHYATEJIbHOIO PELIeHUs], JEMOHCTPUPOBATh
NOHMMaHMe MPOBEJCHHBIX PACUETOB (aHAIM30B, CUTYAIHii), B Cilydae 3aTpylIHEHUI oOpariarscs
K [IpernoaBaTeto.

7. MOH] OLIEHOYHBIX CPEICTB

7.1. MeToabl KOHTPOJISI U OLlCHUBAHMS Pe3yJbTAaTOB 00y4eHHUs!

C(I)OpMI/IpOBaHHOCTL KOMHeTCHLII/Iﬁ npu H3YUCHUHU  JUCHUIIIIMHBI  OHNPCACIACTCA
MMOCpEACTBOM OLCHKU COOTBETCTBHUA OTBCTOB W/WIA  BBIIOJHEHUS 33}13HI/II7I 3as1BJICHHBIM
HHJUKATOpaM B paMKax MCpOHpI/IHTI/Iﬁ TCKYLICTO KOHTPOJA U HpOMCX(YTOQHOﬁ aTTeCTaluu
(3auera).

7.2. lkaja u KpUTEepUH OLIEHUBAHNUSA Pe3yJIbTATOB 00y4eHHA



®opMa MPOMEKYTOUHON aTTECTALUU: 3a4ET.

[IpomexxyTrounast arTecTanus oOy4aromuxcs B ¢opMe 3adeTa MPOBOJIUTCA IO
pe3ysibTaTaM BBIIIOJIHEHUS BCEX BUIOB Y4€OHOU pabOThI, MPEIyCMOTPEHHBIX YY€OHBIM IJIAHOM
M0 JAHHOW JUCHMUIUIMHE, TPU OTOM YYMUTBHIBAIOTCA PE3YyJbTaThl TEKYIIErO0 KOHTPOJIS
yCIIEBaeMOCTH B TeueHHWe cemecTpa. OIEHKa CTENEeHU JOCTIKEHUS OO0YyJaroIUMUCS
IJIAHUPYEMBIX PE3YJIbTATOB OOYUYEHUS MO JUCITUIUIMHE MMPOBOJAMUTCS MPEINOoIaBaTesieM, BeAyIUM
3aHATHS 10 JUCUMUIUIMHE METOJOM OJKCHEPTHOM oueHku. [lo wurtoramMm mnpomMekyTodHOMn
aTTecTalMy 0 JUCIIAIIINHE BRICTABIISICTCS OLICHKA «3a4TCHOY, «HE 3aUTEHO.

HlIxana ouenusanus

Onucanue

3aumeno

BrimonHens!l Bce BUIBI yUeOHOH palOThI, MPEIyCMOTPEHHBIE YU€OHBIM
mnaHoM. CTyleHT JEeMOHCTPUPYET COOTBETCTBHUE 3HAHUM, YMEHUH,
HAaBBIKOB MPHUBEACHHBIM B Ta0JHWIaX T[OKas3aTeneid, omepupyer
MPUOOPETEHHBIMU 3HAHUSMHU, YMEHUSMHU, HaBbIKAMU, MPUMEHSET UX B
CUTyallusiX TOBBIIICHHONW cJoXKHOCTU. [Ipm 3TOoM MOryt OBITH
JOMYIICHB HE3HAYUTEIbHBIE OMIMOKH, HETOUYHOCTH, 3aTPYAHEHUS TpU
AQHAJINTUYECKUX ONEpalusiX, MepeHOCe 3HAHUM M YMEHUN Ha HOBBIE,
HECTaH/IapTHbIE CUTYaI1H.

He 3aumeno

He BbimomHen oauH win  Oosee  BUAOB  y4eOHOM  paloTHhI,
MPEeIyCMOTPEHHBIX y4eOHbIM TutaHoM. CTyIeHT JIeMOHCTPHpYET
HETIOJTHOE COOTBETCTBHE 3HAHWN, YMEHHWH, HABBIKOB TPUBEACHHBIM B
TaONIMIIaX  TOKa3aTeNiel, JIOMYCKAIOTCS  3HAYUTCIBHBIC  OIIUOKH,
NPOSIBISIETCS.  OTCYTCTBUE 3HAHWIA, YMEHHWH, HABBIKOB 110 PSAY
MoKa3aTeJiei, CTy/JeHT MCIBITHIBAECT 3HAUUTENbHbIE 3aTPyJHEHUS MpU
ONEPUPOBAHUU 3HAHUSMU U YMEHUSMU NPU UX NEPEeHOCe HA HOBble
cumyayuu.

7.3.

OueHovHble cpeacTBa

7.3.1. Texkymmii KOHTPOJIb

Bonpoc 1: Kakue tuns! JIHK nmerorcs y BUpyCHBIX 4acTHIl - BAPUOHOB?
A) nByX1eno4Hast
b) onHOLeMmouHas
B) Tpexuienounas
I') nByx11ienoyHas ¢ HEMOJIHOW BTOPOH LIETIBIO.

Bomnpoc 2: [IpuBeanTe npumMepsl BUPYCOB, HMEIOIINX B BUpHOHax nByxuenodnyro THK.
A) cemeiictBo ageroBupycoB Adenoviridae
b) perpoBupycer Retroviridae
B) opromukcosupycel Orthomyxoviridae
I') koponaBupycer Coronaviridae.

Bonpoc 3: [Ipuseaure npumepsl BUpyCcOB, UMEIOLINX B BUpHOHaxX ogHouenounyo JJHK.
A) CemeiictBo Anelloviridae.
b) Cemeiictro Bacilladnaviridae.




B) Cemeiictso Bidnaviridae.
I') CemeiictBo Orthomyxoviridae.
J1) CemeiictBo Parvoviridae (ITapBoBupychr)

Bonpoc 4: [Ipusenurte npuMepsl BUPYCOB, UMEIOIIKX B BUpHOHaX oaHouenoynyo PHK.
A) CewmeiictBo Anelloviridae.
b) CemeiictBo Bacilladnaviridae.
B) Cemeiictso Bidnaviridae.
I') CemeiictBo Orthomyxoviridae.
M) CemeiictBo Parvoviridae (ITapoBupycsr)

Bomnpoc 5: Kakue tunsl PHK umerorcsa y Bupycos?
A) nByx1enoyeyHas
b) onHoneIOYEeUHAS
B) Tpexuenoueunas
') aAByx1ieno4yeyuHas ¢ HEMOJIHON BTOPOM LIETIBIO.

Bomnpoc 6: [IpuBeauTe npuMepsl BUPYCOB, UMEIOIIMX B BUpUOHaX AByxuenounyo PHK.
A) CemeiictBo Amalgaviridae
b) Cemeticto Coronaviridae
I') CemeiictBo Cystoviridae
JT) CemeiictBo Reoviridae.

Bonpoc 7. KakoBbl 0COOCHHOCTH PEIUIMKAIIMKA TCHOMA M CHHTE3a KallCHJIa Y PETPOBHPYCOB.

A) cunrte3 PHK(-) na marpune PHK-(+) nienu, Tpancisius 0eIKoB Karcuaa
b) cunre3 JJHK na matpuue PHK (+) nenu, rpanckpunuusa PHK, tpancnsauus
OeJka Karcuaa

I') cunre3 PHK(-) na matpunie PHK-(+) nenu, Tpanckpunius 6enka Karcua

BOl'lpOC 8. Ykaxxure MmexaHU3MEbI OCBO60)KI[€HI/ISI BUPHUOHOB Y KUBOTHBIX.

A) 0TIIOYKOBBIBaHNE

b) pa3pbIB KJI€TOUHOM CTEHKH U BBIXO]I BAPUOHOB
B) BBIXOJ uepe3 mia3MoiecMbl

I') B3pBIBHOM — TU3KCa KIETKU U BBIXOJ] BUPHOHOB

Bonpoc 9. Ykaxure MexaHU3Mbl OCBOOOKACHUSI BAPUOHOB Y PaCTEHUH.

A) OTIIOYKOBBIBaHUE

b) pa3pbIB KIETOYHON CTEHKU U BBIXOJl BUPHOHOB
B) BBIXOZ yepe3 m1a3Mo1ecMbl

I') B3pBIBHOM — M3KCA KIETKHU U BBIXOJ] BAPHOHOB

Bonpoc 10. Ykaxure MexaHu3Mbl 0CBOOOKICHHSI BAPUOHOB U3 KJIETOK OaKTepuil.

A) OTIIOYKOBBIBaHUE
B) pa3pbIB KI€TOYHON CTEHKU U BBIXOJl BUPHOHOB
B) BbIx01 uepe3 mra3MoaecMbl


https://ru.wikipedia.org/w/index.php?title=Amalgaviridae&action=edit&redlink=1
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%80%D0%BE%D0%BD%D0%B0%D0%B2%D0%B8%D1%80%D1%83%D1%81%D1%8B
https://ru.wikipedia.org/w/index.php?title=Cystoviridae&action=edit&redlink=1
https://ru.wikipedia.org/wiki/Reoviridae

Bonpoc 11. BeiGepure myTh CHHTE3a KOMIIOHEHTOB BUPYCOB PETUIMKAIIMHA BUPYCHBIX
HYKJIEMHOBBIX KHUCJIOT U BUPYCHBIX OenKkoB y AByxuenounbix JIHK-Bupycos:
A) THK — tpanckpunims — uPHK — tpancusuus — 6enok;
b) +-PHK — tpancusus — 6enok;
B) munyc-PHK — tpanckpumnims — nPHK — tpancasmms — 6emok;
I') PHK — o6parnas tpanckpumnims — JIHK — tpanckpunims — uPHK
— TpaHcAnmus — OenokZ,

Bonpoc 12. BeiGepure myTh CHHTE3a KOMIIOHEHTOB BUPYCOB PEIUTHKAIIH BHPYCHBIX
HYKJIEMHOBBIX KUCJIOT U BUpYCHBIX OenkoB y PHK+-conepskamimx
BHUPYCOB!

A) IHK — tpanckpunims — nPHK — Ttpancisanus — 6emnox;

b) peanu3zanus renerndeckoi nHdopmaimu y uaet 6e3 stana tpanckpunimu: +-PHK

— TpaHCIBIIUsI — OeNOoK;

B) munyc-PHK — tpanckpunuus — nPHK — tpancinauus — 6enox;
I') PHK — o6parnas tpanckpunims — JIHK — tpanckpunims — uPHK
— TpancsIma — OenokZ,

Bonpoc 13. Beibepute myTh CHHTE32 KOMIIOHEHTOB BUPYCOB PETUTMKAIIUN BUPYCHBIX
HYKJIEMHOBBIX KHCJIOT U BUPYCHBIX OenkoB y PHK-conepkamux BUpycoB ¢ HeraTuBHBIM
TEeHOMOM:

A) IHK — tpanckpunims — nPHK — Ttpancisnms — 6emnox;

b) peanuzanus renerrnueckoit nHpopManyu y unet 6e3 srana rpanckpunimu: +-PHK

— TPAHCJIALIUA —> 6CJ'IOK;

B) munyc-PHK — tpanckpunuus — uPHK — tpancnanus — 6enox;
I') PHK — o6pathnas Tpanckpunims — JJHK — tpanckpunuus — nPHK
— TpaHcIsms — Gemok!Z,

IIpasunvruviti omeem: B

Bonpoc 14. BriGepure myTh CHHTE3a KOMIOHEHTOB BUPYCOB PEIUIMKAIIMM BUPYCHBIX
HYKJICMHOBBIX KUCIIOT U BUpPYCHBIX OenkoB y PHK-conepkamux perpoBUpycoB:

A) IHK — tpanckpunims — nPHK — Ttpancisanus — 6emnox;

b) peanuzanus renerndyeckoit nndopmaiuu y uner 6e3 stana tpanckpunimu: +-PHK

— TpaHCISIIUs — OeNOoK;

B) munyc-PHK — tpanckpunims — nPHK — tpancasanms — 6emnok;
I') PHK — o6partnas tpanckpumnius — JIHK — tpanckpunius — uPHK
— TpaHcIsms — Gemok!Z,

Bonpoc 15. Boibepume npasusbHbili omaem asmanos penpodyKyuu 8upyca, Co27aCHO HOMepam
cmaoud:

1. AncopOumst Ha MeMOpaHe KJIETKH

4. IIpOHUKHOBEHUE B KIIETKY

2. JlenporenHU3aus - SKIJINAIC

3. CUHTE3 KOMIIOHEHTOB BUPYCOB.

6. DopMHUpOBaHUE JOUYEPHUX BUPUOHOB.
5. BeIxox BUPHOHOB.

BapuanTsr:

A. 4-3-1-2-6-5


https://www.pesticidy.ru/dictionary/Transcription
https://www.pesticidy.ru/dictionary/Broadcast
https://www.pesticidy.ru/dictionary/Broadcast
https://www.pesticidy.ru/dictionary/Transcription
https://www.pesticidy.ru/dictionary/Broadcast
https://www.pesticidy.ru/dictionary/Transcription
https://www.pesticidy.ru/dictionary/Transcription
https://www.pesticidy.ru/dictionary/Broadcast
https://www.pesticidy.ru/dictionary/Reproduction_of_the_virus#lit_source_3745
https://www.pesticidy.ru/dictionary/Virus
https://www.pesticidy.ru/dictionary/Transcription
https://www.pesticidy.ru/dictionary/Broadcast
https://www.pesticidy.ru/dictionary/Transcription
https://www.pesticidy.ru/dictionary/Broadcast
https://www.pesticidy.ru/dictionary/Transcription
https://www.pesticidy.ru/dictionary/Broadcast
https://www.pesticidy.ru/dictionary/Transcription
https://www.pesticidy.ru/dictionary/Transcription
https://www.pesticidy.ru/dictionary/Broadcast
https://www.pesticidy.ru/dictionary/Reproduction_of_the_virus#lit_source_3745
https://www.pesticidy.ru/dictionary/Virus
https://www.pesticidy.ru/dictionary/Transcription
https://www.pesticidy.ru/dictionary/Broadcast
https://www.pesticidy.ru/dictionary/Transcription
https://www.pesticidy.ru/dictionary/Broadcast
https://www.pesticidy.ru/dictionary/Transcription
https://www.pesticidy.ru/dictionary/Broadcast
https://www.pesticidy.ru/dictionary/Transcription
https://www.pesticidy.ru/dictionary/Transcription
https://www.pesticidy.ru/dictionary/Broadcast
https://www.pesticidy.ru/dictionary/Reproduction_of_the_virus#lit_source_3745
https://www.pesticidy.ru/dictionary/Transcription
https://www.pesticidy.ru/dictionary/Broadcast
https://www.pesticidy.ru/dictionary/Transcription
https://www.pesticidy.ru/dictionary/Broadcast
https://www.pesticidy.ru/dictionary/Transcription
https://www.pesticidy.ru/dictionary/Broadcast
https://www.pesticidy.ru/dictionary/Transcription
https://www.pesticidy.ru/dictionary/Transcription
https://www.pesticidy.ru/dictionary/Broadcast
https://www.pesticidy.ru/dictionary/Reproduction_of_the_virus#lit_source_3745
https://www.pesticidy.ru/dictionary/Virus
https://www.pesticidy.ru/dictionary/Virion
https://www.pesticidy.ru/dictionary/Virion

B.2-1-4-5-6-3
B. 1-3-6-4-5-2
I.4-1-2-5-3-6
I1. 1-4-2-3-6-5

Bonpoc 16. lenporenHu3anuss BAPUOHOB — 3TO:

A) 0CBOOOX/ICHUE HYKIICMHOBOW KUCIIOTHI BUPHOHA OT JIUITHJIOB

B) ocBOOOXIeHNE HYKIICMHOBOW KHUCIOTHI OT OSIKOB Karcuaa

B) ocB0OOXICHNE HYKIICHHOBOW KUCJIOTH BAPUOHA OT BHYTPEHHHUX BUPYCHBIX
0eNKoB

Bonpoc 17. Uto Takoe ¢aza sximrica y Bupyca
A) nepuoj SKCIpeccuy reHoMa MyTeM PerIMKaluy U CUHTEe3a OeJIKOB
b) da3a «3aTmeHus», KOraa BUPyC MEepecTaeT CyIIeCTBOBATh B KAUECTBE
0(OPMIIEHHOTO BUPHOHA
B) sTan c6opku BUPpHOHOB, HO BBIIEIUTH BUPHOH HEBO3MOMKHO
') aTanm BbIXOJ]a BUPUOHA U3 KIETKH.

Bonpoc 18. Brigenure THIIBI BUPYCHBIX KallCUIOB y OakTeprodaros:
A) xyOnueckuit
b) ciupaneBuaHbIM
B) HureBuanbIM
') cnoxHbIi ¢ KyOMYEeCcKO TOJOBKOM U CIUPATIEBUAHBIM XBOCTOM
J1) Bce TUIIbI KarcuoB.

Bonpoc 19. Ykaxure, y kakux JIHK-conepxkamux BUpycoB IPOUCXOAUT TPAHCKPUIILUS HE B
A1pe, a B IUTOILIa3Me:

A) reprec-BUpycChl

b) aneHoBupycsl

B) noxcBupycsl

I') renannoBUpYyCHI

Bonpoc 20. Ykaxure, TJie IPOUCXOAUT TpaHCIAMs BupycHoro reHoma y JIHK-conepkamumx
BHUPYCOB:

A) B nuTOIUIa3Me Ha pubOCcOMax IUTOILIA3MBI

b) B sape Ha pubocomax sapa

B) B MUTOXOHpUSAX HA puOOCOMaX MUTOXOHAPHMA

I') Ha MemOpaHax KJIeTKU

Bonpoc 21. Ykaxure, rjae npoucxoauT perukanus «uioc»-PHK-conepskamux Bupycos:
A) B sape
b) B nuromnnasme
B) B MuToxoHpusx

Bonpoc 22. Ykaxure, Kak IPOUCXOIUT peruukanus «MmuHyc»-PHK-conepxamux BUpycoB:
A) na matpuie «muHyc»-PHK nepBonavansHo cunresupyercs «mioc»-PHK mist
TPAHCIIALNU BCeX OEIKOB
b) na marpure «munyc»-PHK nepBonayanbHO cHHTE3UpYyeTCsS OJHOLENOYHAS
JIHK



B) npu cunrese «umnoc»-PHK na marpune «vunyc»-PHK o6pa3zyrotes nonHsie u
KOPOTKHE HUTH: JUI TPAHCIIALUH O€JIKOB-()EPMEHTOB U JUIsl PEITMKALMA MUHYC-
Lernen JO4epHUuX BUPHUOHOB.

Bonpoc 23. Ykaxure yciaoBus COOpKH BUPUOHOB B KJIETKAX KUBOTHBIX:
A) IpOHCXOAUT CaMOIPOU3BOJIEHO 0€3 y3HABaHUs BUPYCHBIX HYKIEHHOBBIX
KUCJIOT U OETIKOB
b) Bo3MOkHa TOJIBKO MIPU Y3HABAaHWU BUPYCHBIX HYKJICHHOBBIX KHUCIIOT M OEJIKOB,
Y CaMOIIPOU3BOJIBHOM UX COCAUHEHUU APYT C APYroM
B) Bo3MOKHa TOJIBKO ITPU KOHTPOJIE KJIETKU XO035IMHA 0€3 CaMOIPOU3BOIBHOTO MX
COCIMHEHUH JIPYT C IPYTOM BHYTPEHHUX OCJIKOB U OCIIKOB KAICHJIOB.

Bonpoc 24. Kancuabl BUpyCOB COCTOST U3 OEJIKOB, KOTOPBIE SBISAIOTCS KallCOMEPaMU:
A) TeTpamepamu
b) nentamepamu
B) rexcamepamu
I') renramepamu

Bonpoc 25. Ykaxure, kakas ¢opmMa B3aUMOJICHCTBHSI YMEPEHHOTO OakTepruodara ¢ KIeTKOH
OakTepuu:

A) IpoayKTHUBHAS

b) unrerparusHas

B) abopTuBHas

Bonpoc 26. Ykaxure, Kak Ha3pIBaeTCs popMa B3aUMOJICHCTBUS yMepeHHOTo OakTeprodara ¢
KJICTKOW OaKkTepuu:

A) m3uC — IUTHYeCcKas HHPEKIUs

b) napasutupoBanue B GakTepuun

B) cocrosinue nuzorenus

Bonpoc 27. Kem Obu1 OTKPBIT BUPYC TaOauHON MO3auKu?
A) JI. [Tactepom
b) 1. 1. BanoBckuM

B) M. beiiepunkom
I') P. Koxom

Bonpoc 28. Kakue JIHK u Bupychl ObLTH UCTIOJIB30BaHBI JJIs1 co3aaHust pekomouHanTHou JJHK
I1. beprom?

A) IHK xpomocoMm venoBeka u Bupyca SvV-40

b) Bupyca Tabaunoit mo3auku u JIHK pacrenuit

B) Bupyca sv-40, 6akreprodara A u JJHK E.coli

I') Bupyca sv-40 u Gakrepuodara A

Bonpoc 29. Kakue Tunsl PHK He umerotcst y BUpycoB:
A) onnouennoyeunast «mmroc»=PHK
b) onnonenoveunas «munyc»-PHK
B) onronenoueunas PHK 6e3 monspraocT
I') pexuenoueunas PHK

Bomnpoc 30. Beigenure ceMeicTBO BUPYCOB, HE MMEIOIMX aByxuenodeunyto PHK:
A) CemeiicTBo Rotavirus
B) CemetictBo Totiviridae


https://bigenc.ru/c/beierink-martin-ff6aa0
https://ru.wikipedia.org/wiki/Rotavirus
https://ru.wikipedia.org/wiki/Totiviridae

B) CemetictBo Quadriviridae

I') CemeticTBo Picornaviridae

7.3.2. [IpoMe:xkyTOUHAS] ATTECTAIUSA

RBPBoOoo~NOR~wNE
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Ha3oBute otinnuus B Ipupoae BUPYCOB U OPraHU3MOB.

Oco6eHHOCTH ITapa3uTH3Ma y BUPYCOB.

®a3bl pazBuTHs BUpyca. BHexierounas opma BUpyca BUPHOH.

CrpoeHne kancugoB y BUpycoB. MOJIEKYJISIpHBINM COCTAaB KallCUI0B BUPHOHOB.

Tunel Kancu0B y BUPUOHOB: IIPOCTOM U CJIOKHBIM KaIllCUBI.

MonekynsapHoe ctpoeHre renoMa BupruoHoB:tumnsl JJHK Bupycos.

MonexkyisspHOe cTpoeHue renoma BuproHoB: Tunsl Tuiibl PHK conepsxar Bupycos.
Oco6ennoctu PHK u JIHK y Bupycos.

KomnoHeHTHI B cocTaBe BUPUOHOB: (PePMEHTHI, OCITKHU, YTIICBObI U JTUTIHIBL.
@DYHKIMY KallCUJI0B Y BUPHUOHOB.

@YHKIUN HYKJIEUHOBBIX KUCJIOT B BUPHUOHE.

Craguu B3auMOJIEHCTBUS BUPYCA U KIIETKH..

MounekynsipHble MEXaHU3MBbI CTAIUH aICOPOLIMHY BUPUOHA Ha KJIETKE.
Oxapakrepu3yite MOJIEKYISPHBIA MEXAaHU3M IPOHUKHOBEHMS BUPYCOB B KIIETKH
KUBOTHBIX.

Oxapakrepu3yiite MOJIEKYJISIPHBI MEXAaHHU3M INPOHUKHOBEHMSI BUPYCOB B KIIETKH
pacTeHui.

OxapakTepu3yiTe MOJEKYISIPHbIH MEXaHU3M IMPOHUKHOBEHUS BUPYCOB OaKTepUil —
O0akTeprnodaroB B KICTKH.

OCo0eHHOCTH FKIINIICA Y BUPYCOB JKUBOTHBIX, pacTeHUI U 6akTeprodaros.
Mexanusmsl 3kcripeccun reaetnyeckoro komnonenrta JIHK u PHK Bupycos.
MounexynsgpHbple MEXaHU3MBbl B3aUMOJCHCTBUS C I€HETHMYECKUM aIlaparoM KIETKU
neyxuenouyeynon JJHK Bupycos.

MoutekyisipHble MEXaHU3MBI B3aMMOJEHUCTBHS C TE€HETHUYECKUM ammnaparoM KIIETKU
onnouenovyeuynor JIHK Bupycos.

MouekyiispHblE MEXAaHU3MBI B3aMMOJEUCTBHUS C TE€HETHMYECKUM ammnaparoM KIIETKU
neyxuernoyeyHoin PHK Bupycos.

MouekyiispHbIE MEXAaHU3MBI B3aMMOJEUCTBHUS C TE€HETHMYECKUM ammnaparoM KIIETKU
nenu ogHouenoyeynor Munyc-PHK Bupycos.

MonexyisipHble MEXaHU3Mbl B3aUMOJIECUCTBUS C TEHETHYECKUM annaparoM KIETKH
onHouenovyeunoi mitoc-PHK Bupycos.

MonexyisipHble MEXaHU3Mbl B3aUMOJECUCTBUS C TEHETHYECKUM annaparoM KIETKH
onHouenovyeunoit PHK perposupycos.

Mexanu3mbl cOOpKU BUPHOHOB. [leekTHbIE HHTEpPEpUPYIOIINE YaCTULIBI.

VYKaxuTe MEXaHU3Mbl OCBOOOXIEHUS BHUPHOHOB Yy JKMBOTHBIX, PAacTeHUH U

OaxkTepuil.

JlaiiTe XapakTepuUCTHKy NpUPOJE HHTEPPEPOHOB. YKAKUTE, KaKOE CTPOCHHE
UHTEPPEPOHOB. MonexynsapHbIi MEXaHU3M JIEACTBHS UHTEP(PEpPOHOB,
PE3UCTEHTHOCTh K HHTEp(EpOHaM y BUPYCOB.

Mexanuzm nHTEephEepOreHHON aKTHUBHOCTH KJIETOK pH JIEUCTBUH

MMMYHOCTUMYJUPYIOLIUX U IPOTUBOBUPYCHBIX PENAPATOB.
Haiite XapaKTEPUCTUKY nedeKTHBIM UHTEPPEpUPYIOLUTIM YaCTUIIAM.
WuTephepoHOBBIii OTBET B OpraHu3Me IpU IEepopaibHOM croco0e BBEIEHUS
HUHIYKTOPOB.

Craguy TpPOAYKIMH BHPYCOB OTCYTCTBYIOT TMpU HHTETrpaTUBHOH  (opme
B3aMMOJICHCTBUS BUpYyCa U KJIETKU.


https://ru.wikipedia.org/w/index.php?title=Quadriviridae&action=edit&redlink=1
https://ru.wikipedia.org/wiki/%D0%9F%D0%B8%D0%BA%D0%BE%D1%80%D0%BD%D0%B0%D0%B2%D0%B8%D1%80%D1%83%D1%81%D1%8B
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