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1.0BBEM JACIUAILIAHEI

Bcero: 3 3aueTHBIX E€OUHHUIBI TPYAOEMKOCTH — 108 uyaca (o4Has, OYHO-3a04HAA

dbopMbI 00ydeHHU)
Ounas ¢opma
Buj yuaeOHO# paboThI slites Coseerp
; JUCIATUIAHY 3
AynuTopHBIE 3AHATHS (xoHTaKTHAasi paboTa ¢
npernoxaBaTesiemM), Bcero 4acos 52 52
B TOM 4HCJIE:
Jlexuun 18 18
JIa6oparopHble paboTHI
ITpakTHYECKHE 3aHATHS 34 34
CamocrosTejbHasg padora, Bcero 4acos 56 56
B TOM YHCJIE:
[ToaroToBKa K 3a4€Ty 27 27
JIpyrEe BUIbI CAMOCTOSTEIBHOK paboThl : 29 29
(caMOCTOSTEIbHOE H3YUCHHE TEM (pa3/esoB) TMCTIATLIMHEL)
Buja npomMexXyTOUHOH aTTeCTAUNH IK3aMeH IK3aMeH
OO6wmas TPYA0EMKOCTh TACHAILIHHBI H TPYA0EMKOCTH IO 108 108
ceMecTpaM, 4acoB
OuHo-3204Has popma :
Bup yueGHO# pabOTHI Hopoo Comcolp
JUCITUTLIMHY 3

AynuTopHBIe 3aHATHsI (KOHTAKTHAS pabora ¢
NpenofaBaTejieM), BCero 1acos 44 44
B TOM 4HCJIe:
Jlexnuu 14 14
JIaGoparopHbIe pabOThI
ITpaKTHYECKHE 3aHATH 30 30
CaMmocTrosiTeIbHAsA padoTa, BCero 4acos 64 64
B TOM YHCJIE:
[ToaroToBKa K 3a4€Ty 27 27
Jlpyrue BABI CAaMOCTOSTEIBHOK paboTsl 37 37
(camMoCTOATENHEHOE H3YICHHUE TEM (pa3aesoB) AUCIUILIMHB)
Bua npoMexXyTOYHOH aTTecTAHN IK3aMeH IK3aMeH
O6mas TPYI0eMKOCTh THCIHILIHHDBI H TPY0EMKOCTD 1O 108 108
ceMecTpaM, 4acoB




2. MECTO AACTHATLIAHBI
B CTPYKTYPE OEPA30BATEJII)HOI7[ IMPOI'PAMMBI
Tucrummna «OGmast BHPYCOJOTHS» OTHOCHTCA K oGszaTenbHON HacTh Brioka 1 yueGHOro

IUKJIA.

VzyueHne AUCIMAIUIHHEL GasupyeTcsi Ha pesyipTarax 06yuenusi, CHOpMHPOBAHHBIX npu
¥3y4eHAH CIeyIOmuX JMCITMILIAH:

- MAKPOGHOJIOTHS ¥ BUPYCONIOTHL,

- TeHeTHKa C OCHOBAMH CEIICKIIHH,

- GuoNorMuecKas XuMHs 1 MOJIEKyJIApHas OHOJIOTHSL.
_ 3uanus, TOJTyUeHHbIEe IPH IPOXOKICHIH juciIiHEbL «O0mast BUPYCONOTHAY, He0OXOIMMBI JIJIs
OCBOEHHS JUCIMIUIAHBI "BoNBIIOM NpPAKTHKYM" H  BBIIOJHCHUA paseroB BBIITYCKHOM
KBaNA(pUKAFTOHHOH paboThL

3. INTAHUPYEMBIE PE3VJIBTATHI OBYYEHMWSI

[IporpaMMa JUCIATUTHHBI «BupycoJorus» paccauTaHa Ha CTYJEHTOB YHHBEPCHTETOB,
CIIEIMATH3APYIOMHXCS B PasHBIX obOnacTax OUOJIOTHH.

L{enb OCBOCHHUS I CIIATLITAHEL «Bupycoaorus» - TpHoGpECTH OCHOBY COBPEMEHHBIX 3HaHui O
BUpYyCax, HX MHOT006pa3uH, POJIH B IPUPOZIC U B JU3HH YEJIOBEKA.

K 3ajauaM JMCIMIUIMHBEI OTHOCATCS: ¢opmupoBaHAe TIpENCTABIEHAH O MeCTe M 3HAYCHUH
BHUPYCOJIOTHH B CHCTEMC GHONOrMYECKUX JUCIMIUIAH, TpPAHIHANAX xinaccubuKauyn BHPYCOB,
03HAKOMJICHHE C BaKHEHITHMU CBOWCTBAMH BHPYCOB, OCOOCHHOCTAMM peIUTiKaliyi BHPYCHOTO
reHoMa ¥ BOCIPOH3BOACTBA BUPYCOB, 4x 3HadeHHEM B IIPUPOAHBIX IpOIeccax A B
37paBOOXPaHECHAH.

['napHas 3ajada Kypca «BHpyCONOTHA» = Hay4IUTh CTy/IEHTOB-0MOJIOTOB OpHEHTHPOBATECS B
COBPEMEHHOM HayKe O BHpPyCaXx. 3yaHus, TOJNYYCHHBIE IPH M3yHCHHH Kypca, HeoOXOoIMMbL B
TIpeno/iaBaTebCKoi, Haquo-nccnenonaTeanoﬁ u Haquo—npaxmqecmﬁ JiesITeBHOCTH Guoora.

Paspensl JUCIMILIAHBI «BrpycoNorus» BKIOUAIOT Kparkoe BBE/ICHHC B HCTOPHIO
BUPYCOJIOTHH, MECTO BHPYCOB B Guocdepe, CTPYKTYPHBIC 0cOBGEHHOCTH, GHOXMMIIO, TEHETHKY H
OCHOBBl  PEMpOIYKIMH  BHPYCOB, 0COGEHHOCTH ~ BHPYCHOH pHpeKUA HA  KICTOTHOM,
OpraHH3MEHHOM H [IONYJISIHOHHOM YPOBHAX. PaccMaTpUBaIOTCs.  BOTIPOCHI KraccupuKay
BUPYCOB H MeIMIHHCKON BUPYCOJIOTHH. V3yqaroTcs OTACNbHBIC [T1aBBI yacTHOM BHPYCOJOTHH, a
TaK)Ke CMEXHBIX C BUpYCOJIOTHEH IMCIIATIIAH: MMMYHOJIOTHH, STHAEMHOJIOTHH, TE€HETHKH,
MOJICKYJISIPHOM OHOJIOTHH.

B paMkax OCBOCHHA JTECLHIUIMHEL  «BHPYCOJIOTHI oGyuaromecsi TOTOBATCA K PEIIEHHUIO
CIIEAYIOIIHNX npodeccHOHANBHBIX 33/t B COOTBETCTBHHM C BHJAaMH npo@eccnonanbﬂoﬁ
JeSTeNbHOCTH U npo¢ueM HOArOTOBKH:

- HAYYHO-HCCIEA0BATEIbCKAN NeATeTbHOCTD:

° HAY4HO-HCCIIEI0BATENIbCKAS JIeSTENPHOCTD B COCTaBe IPYIIIEL,

. [10JIrOTOBKa OOHEKTOB ¥ OCBOCHUE METOJIOB MCCIIEIOBAHMS;

. yuacTHe B IPOBE/ICHHIH 1aGopaTOPHBIX M MOJIEBBIX 61OJIOrHUECKHX MCCIEIOBAHHH IO
3aJaHHON METOIHKE;

e  BHIOOp TEXHHYECKHX CpENCTB U METO/I0B paboTs1, paboTa Ha 9KCIIEPUMEHTAbHBIX
yCTaHOBKAX, HOATOTOBKA 00opyLOBaHH,

o AHATA3 TIOyJacMOH TIOeBOH 1 nabopaTopHOH Gronornueckoi napopManuu ¢
HCIIOJIb30BAHHEM COBpEMEHHOI BEIUMCIATEBHON TEXHUKH,

° cocTapieHHe HaydHBIX JIOKIIA/0B 1 GuOrorpadIeCKUX CIIUCKOB 110 3aJaHHON TeME;
@ yaacTue B pa3pabOTKe HOBBIX METOIHUECKHUX OIXO/I0B;

o ydJacTHe B MOJrOTOBKE HAy9HBIX OTYETOB, 0630POB, yGuKanuii, IaTeHTOB, opraHu3aluy
KoH(epeHIHH;

- HAYy4HO-TIPOH3BO/ICTBEHHAN H [pOEKTHAS JeATeIHbHOCTD:

o ydJacTHe B KOHTPOIE TIpOIECcCOB GMONOTHIECKOTO TIPOU3BOACTBA;
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o ToNydeHHe GHOIOrMIeCcKOro MaTepHaa 1l 1abopaTopHBIX HCCIeJOBaHHH;

® y4JacTHe B MPOBEJECHAN GHOMOHHTOPHHIA U OIEHKE COCTOSHHUSI IPUPO/HOM Cpe/IBl,
IJIAHUPOBAHUY ¥ IIPOBEICHUH MEPOIPUATHH 10 OXpaHe IPHPO/IbI;
o y4acTHe B IIPOBEACHUH MOJIEBBIX OHOIOTHIECKUX HCCISIOBAHUH;
o 06paGoTKa M aHANN3 TI0JyYEHHBIX JAHHBIX C IOMOIIBIO COBPEMEHHBIX HH(OPMAIMOHHBIX
TEXHOJIOTHH;
° y4acTHe B IOATOTOBKE X OOPMIICHHH HAyYHO-TEXHUY. IPOCKTOB, OTYETOB M IATCHTOB;
- OpraHH3aNHOHHAS H YNPaBJICHYECKAs AeATEIbHOCTD:
° ydJacTHe B IUIAHHPOBAHHH ¥ IPOBEICHAH MEPONPUSTHIH 110 OXPaHE IPHPOJIBI, OLEHKE K
BOCCTAaHOBJIEHHM OHMOPECYPCOB, YIIPABICHUH IPUPO/IONOIb30BAHHEM H €r0 ONTHMH3AIHH;
® yJacTHe B OpraHM3alliy IOJIEBBIX U Ta00paTOPHBIX paboT, CEMUHAPOB, KOH(pEepeHIHMiL;
° y4acThe B COCTaBIEHHH CMETHON U OTYETHOM NOKYMECHTALlH;
° obecrieueHre TEXHUKH 0€301acHOCTH;
uH(pOpPMALHOHHO-0HOIOrHIeCKas NeATeIbHOCTD:
® paboTa €O CIpaBOYHBIMH CHCTEMaMH, IHOMCK H 00paboTka HayJHO-OHONOTHYECKOH

HHpOpPMAIMH, YIaCTHE B IIOJATOTOBKE U 0OPMIICHIH OTYETOB H MATCHTOB.

Komnemenyuu, GopMUpyeMBIEe B Pe3yJIbTaTe OCBOCHHUS JUCIIHILIAHEL

OIIK-1 crmoco6eH UCIIONb30BaTh U NIPUMEHATH (yHIaMEHTATbHBIE OMOIOTMYIECKHE PECTABICHUS
¥ COBPEMEHHbIE METOOJIOTHYECKHE MOAXOBI UL OCTAHOBKH M PEIICHHs HOBBIX HECTAHAAPTHBIX
3a1a4 B chepe mpodhecCHOHATBLHON NEATEIEHOCTH;

B pesyabTaTe H3y4eHHs JHCHHIUIMHBI 00y4a0MHiCs J0/I/KeH:

3HaTh:

- [OPHHIMOBI KIETOYHOH OpraHW3alud GHONOTHYECKHX OOBEKTOB, OGHOQH3MYECKHX W
OGHOXHMHYECKAX  OCHOB, MEMOpaHHBIX MpPOLECCOB M  MOJICKYJISPHBIX  MEXaHM3MOB
WKHU3HEAEATEIBHOCTH; '

- METOJBI PabOTHI C GHOIOrHYeCKHMH OOBEKTaMH B TOJIEBBIX H JIAGOPATOPHBIX YCIIOBHSAX, HABBIKK
paboThI C COBPEMEHHOH ammaparypoi;

- COBpEMEHHBIE JIOCTHKEHHS TCHETHKH ¥ CeICKIIHH, TeHOMHKH, IPOTCOMHAKH, TeHHOH HHKEHEPUH,
HaHOOHOTEXHOJIOTHH, MOJIEKYJIIPHOTO MO/IEIAPOBAHN;

- mpaBuna 00paGOTKM, aHANW3a M CHHTE3a MONEBOH, MPOH3BOJCTBCHHOH H nabopaTopHOH
GuooruyecKoil HHpOpMaluy;

Ymern:

- TpUMEHATh 3HAHWE [PUHIMIOB KIETOYHOH OpraHM3alud OHOJIOTHYECKHX 00BEKTOB,
6HodU3MUECKHX M OMOXMMHYECKHX OCHOB, MEMOpaHHBIX MPOIECCOB H MOJIEKYJIAPHBIX
MEXaHHU3MOB XKH3HE/IEATEILHOCTH,

- IPUMEHSATH COBPEMEHHbIE IKCIIEPUMEHTATLHBIE METO/BI PAGOTHI ¢ GHOIOTHIECKHMH 00BEKTAMHU
B II0JIEBBIX U 1aGOPATOPHBIX YCIOBUSIX, HABBIKM PabOTEI C COBPEMEHHOM ammapaTypoi;

IpUMEHATh 0a3oBBle MPEACTABICHHS 00 OCHOBHBIX 3aKOHOMEPHOCTSX H COBPEMEHHBIX
JOCTHKEHHSIX TEHETHKH H CEJIEKIHH, O TeHOMHUKE, IPOTEOMHKE, 00 OCHOBAaX GHOTEXHONOTHIECKHX
¥ GUOMEIMIMHCKAX HPOM3BOJCTB, TEHHON HHKEHEPHH, HAHOOMOTEXHOJIOTHH, MOJEKYISAPHOTO
MOJETHPOBAHHU;

- DKCILTyaTHpOBaTh COBPEMEHHYIO ammapaTypy M 00OpyloBaHHE Ui BBINOJIHEHHS Hay4HO-
HCCIIe0BATEIbCKHX TIOJEBBIX M 1a00PaTOPHBIX OHONOTHYECKHX paboT;

- IPEMEHSTh COBPEMEHHEIE METOBI 00PabOTKHM, aHANIH3a U CHHTE3a MOJIEBOH, MIPOHU3BOICTBEHHOM
u jabopaTopHoi Owonormuecko HHQoOpMaluy, IpaBHIa COCTABICHHSA HAyYHO-TEXHHHYCCKHX
IIPOEKTOB H OTYETOB;.

Baapers:

- KOMILIEKCOM JTa0OpaTOPHBIX METOZIOB HCCIIEIOBAHUHN BUPYCOB U OaKTepHi;

- IpeJICTaBIEHUAMHU 00 OCHOBAX OHOTEXHOJOTHYECKHX U OHOMEIMIMHCKHAX IPOU3BO/ICTB, TeHHOH
MHKEHEPHH, HAHOOHOTEXHOJIOT UM, MOJIEKYJISIPHOTO MOJICIHPOBAHHS;
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METOJaMH BBITOJNHEHHs HAy9IHO-HCCIENI0BATEIbCKIX nabopaTOpHBIX GHOJOTHIECKAX pabor u
IPUMEHEHHs: COBPEMEHHBIX ~ METOJIOB 06paGoTKH, aHamu3a M CHHTE3A nabopaTopHOH

GuonorHueckoil HH(MOPMAIMH, MpaBAJIaMA COCTABICHHA HAyYHO-TEXHHYECKUX TPOEKTOB H
OTYETOB;



4. COJJEP’)KAHUE JACHUATLIAHBI
4.1. VueOHO-TeMATHICCKHI MIaH
Ounas dpopma obyaeHus

Py6ex
JMCIATLTHHBL

JHUCIHUIIJIHHBI

Mudp
paszena,
TEMBI

HaumeHnoBaHUE pa3fiena,
TEMBI JACLIUTLTHHBI

KonruecTBO 4acoB IO BHAaM

yueOHBIX
3aHATHI

Jlexuu

IpakTH4ecKue
paboTsl

1 2

3

4

5

BBEJIEHUE. OB30P NCTOPUHA
BUPYCOJIOT'MN.

1

2

®OPMBI CYILIIECTBOBAHWSA
BHPYCOB. HOMEHKJIATYPA U
KJIACCU®UKAILMS BUPYCOB.

MECTO BUPYCOB B BUOCOEPE.

PyGex 4

XVMMWYECKNM COCTAB U
®VZNUECKUE CBOVICTBA
BUPYCOB.

BIPYCHBIE HYKJIEVMHOBBIE
KUCJIOTHL. PHK WJIY JTHK KAK
EHETUYECKVI MATEPHATI
BUPYCA

CTPYKTYPA BUPYCHbBIX
YACTHUIL

PyGesxHbii KOHTPOIIS 1

BBIPAXKEHUE TEHETMUECKON
MHOOPMAILIIY BUPYCA.

L8

KJIACCUOVIKAILISA Y
HOMEHKJIATYPA BHPYCOB.

PHK-COJIEPXKAILIVE BUPYCbI

10

TIHK-COAEPXAIIME BUPYCLI

PyGex

BAPOTEHMSI ¥ YMEPEHHBIE
BUPYCBI

N (Mo~

w (w|w| N

12

BUPOVGL. BUPYC TEIATUTA
JIEJIBTA. [IPMOHBI.
VHTEP®EPOH W MEXAHU3MBI
ErO JEMCTBUSL

PyGexHbIH KOHTPOIIb 2

1

Hmozo

18

34

Oumo-320uHas Gopma 00yIeHns

PyGex
JACLIATLIAHEL

JOUCIHINIAHBL

udp
paszena,
TEMBI

HauMmeHOBaHHE pa3acia,
TeMBbI JUCIHUILIAHDI

KoMIM4ecTBO JacoB IO BAJAM y4eOHbIX

3aHATHH

Jlexuuu

ITpakTHYecKue
paboTHl

1 2

3

4

5

1

BBEJEHUE. OB30P VCTOPUM
BUPYCOJIOT'MN.

1

2

Py6ex

®OPMBI CYII[ECTBOBAHWA
BIPYCOB. HOMEHKJIATYPA
KJIACCU®UKALMS BUPYCOB.
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3

MECTO BUPYCOB B BUOCDEPE.

o |

XUMWYECKUM COCTAB 1
OU3NYECKUE CBOMCTBA
BHPYCOB.

BUPYCHBIE HYKJIEMHOBBIE
KWUCJIOTHL. PHK WJIY JTHK KAK
'EHETUYECKUM MATEPHAJI
BUPYCA

CTPYKTYPA BIPYCHBIX
YACTUIL

Py6esKHBIH KOHTPOIb 1

T~

PyGex

BBIPAJKEHVE TEHETMUECKOM
MH®OPMAIIU BUPVYCA.

(S

KJIACCUO®UKALIMA U
HOMEHKIJIATYPA BUPYCOB.

PHK-COJIEP)KAILIVE BUPYCbI

10

TTHK-COJIEPYKALLVIE BUPY CbI

11

BAPOTEHUS Y  YMEPEHHBIE
BUPYCBI

e L L

LS | SRS N

12

BUPOUbl. BUPYC TEIATUTA
JIEJIbTA. [TPMOHBL.
WHTEPO®EPOH U MEXAHM3MBI
Er'O JEVCTBUSIL.

Py6esKHbIA KOHTPOJIb 2

Hmozo

14




4.2. ConepxaHnue JeKIHOHHBIX 3aHATHH

r
Mo HawumeHOBaHUE
paszena,
i pasmena, Tembl | HaumenoBaHHe 1 cojiepKaHue JIEKIHH
on JACITAILIAHBI
1 2 S
Beenenue. Kparkue CBeICHUA 06 OTKpHITHE BAPYCOB. PaboThI
O63op ucropuu | JI.1.BaHOBCKOTO, M.Beiiepunka, J1.Kappona. CTanoBICHHE
BHDYCOJIOTHH. | IIPE/ICTABICHHS O BUpyCax KaK O BHYTPHKJICTOUHBIX MapasuTax
(1930-¢ rr.) Beezienue B IPaKTHKY BUPYCOJOTHYESCKAX
JFCCIIeIOBAHMM SIIEKTPOHHOTO MUKPOCKOTIA (paboTsr M.ApnieHa 1

1 I".Pycka, C.bpennepa 1 I1.XopHa). TexHuKa KyJIbTypbl TKaHEeH
(1950-err.) 1 MOJIEKYJISIPHO-OHOJIOTHYECKHUE METOIBI
uccnenosanus (1960-¢ rT.) B BAPYCOJIOTHH. [TosBneHUE U
pa3BHTHE ME/IAIUHCKON BAPYCOJIOTHH. WccnenoBaHus
ApXUTEKTOHHKA BHPYCHBIX JaCTHIL. CoBpeMeHHBIE HayIHbIC
HAIpaBJICHHs B BUPYCOJIOTHH.

@opMBI TTomsTHE O ABYX (popMax CYyIECTBOBAHUS BUPYCOB: BHpYCE
CYIIECTBOBAHHS | MOKOSIIEMCS (BUpyCHOMH yacTHIe) M  BHYTPHKIETOYHOM
BHPYCOB. xoMmIuiekce "BHpyc-kieTka'. Bmpycel Kak 60J1€3HETBOPHBIE
2 HoMeHKIaTypa |areHTsl H Kak Mojemt B MOJIEKYJISIPHO-0HOJIOr HYECKIX
U HCCIIEI0BAHMSX. Cps3p  BHpycONormM € ApYrHMH
graccu(uKanys | GHOTOrHIeCKUMH HAyKaMHU.
BHPYCOB. Oco6eHHOCTH HOMEHKJIATYPBI 1 knaccubyKanuy BEPYCOB.
Mecto BEpYcoB | BHpycHI pacTeHmii, BUPYCHI — B030yuTeNH Gose3HeH JeoBeka 1
B 6uocdepe. KUBOTHBIX, ¥ GaxTeprodaru Kak 00uraTHEIC BHYTPUKJIETOYHbIC
FeHOMHbIE [TAPa3UTHL. Y HUKATBHOCT IPUPOTIBI BHPYCOB.
IIposBieHns 00mEOHONOrHIeCKUX 3aKOHOMEPHOCTEN B MHUPE
BHPYCOB: PENPORYKIHS, HACJIEICTBEHHOCTh M H3MEHUHBOCTD,

3 TPHECTIOCO0ISEMOCTD K YCITIOBHAM CPe/Ibl oburtanusd. L{upKyIsIHs
pupycoB B npupoze. KapauHanbHbI YepTHl OTJIHYKS BUPYCOB OT
OpraHu3MEHHBIX (K1€TOYHBIX) (OPM HKUBOTO. OcobeHHOCTH
BUPYCHBIX TOITYJISIHHA. [Tousitie 0 AeeKTHBIX BUPYCax H
cyOBHpPYCHBIX CTPYKTYpaX. TL1a3MF/IBI, BAPOHIbBI B CATEIIATHBIC
HyKJICHHOBBIE KHCIIOTEL. BHPYCEI U 5BOJIIOIIMSL.

XuMAYECKUi Yucrthie BUPYCHBIE mpemnaparbl. OcobeHHOCTA
COCTaB H XHMIGECKOTO COCTaBa BUPYCOB (6eikH, HyKICHHOBBIC KHCJIOTEI,
hu3ngecKue JIAIIA/IB] U YTIIEBOJBL B COCTaBE BHPHOHOB). BUPYCHI MPOCTHIC K
CBOMCTBA CJIOXKHBIC.

4 BHPYCOB. BenkoBblii  KOMIIOHEHT. ~ BHpHOH  KaK KOMILIEKC
HYKJIEMHOBOM ~ KHCJIOTBL C Genkom. CyOBeIMHAYHOCTE M
camocGopka Oenka. YCTOHYMBOCTE K nporeasaM. PyHKIHA
BHPHOHHBIX OEIIKOB.

JIAMHTE! ¥ IPOIYKTHI MOJMpHKAIAH (yrnesompl, MOJMAMHUHEL) B
Karcuax BUPYCHBIX YaCTHIL.
BupycHBIC Ocobernoctn  crpykrypst PHK 1 JTHK BHpPYCHOTO

5 HYKJIIENHOBBIC nponcxoskerus. Obmast KiaccuuKanus: ABYHATIATHIC JTHK u

xucnorsl. PHK | PHK, OJHOHWTYATHIC JTHK u PHK, KOIBUEBBIC (hopMBEL,
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2

3

wm JTHK xax

TeHeTHYECKHH
Marepual
BHpYyCa

CBEpXCIUpAIH3ALH.

OcoBeHHOCTH  TEpBUYHOM  CTPYKTYphl ~ BHPYCHBIX
HYKJIEHHOBBIX KHCIOT. MHHOpHBIC OCHOBAHMS. @epMEHTHI TIPH
CcHHTE3e STHX KOMIIOHEHTOB. DKCTpacaxapHbii KOMIOHEHT;
JIFOKO3HIMPOBAHHE, METHIMPOBAHHUC.

Oco6eHHOCTH CTPYKTYpPhI BUPYCHBIX JTHK. KonbieBbie
TIepeCTAHOBKH M KOHIEBAs H30BITOIHOCTD B JIBYCIIHPaNIbHBIX

JHK

Ctpykrypa
BHPYCHBIX

qacTHIL.

OGIEe TPUHIUIEL CTPYKTYPbl BHPYCOB. MonexynsapHast
OpraHM3alyisi BUPHOHOB TNPOCTBIX ~BHPYCOB. CnupanbHele
BUpPYCHI (IPHHIIAIIB] CIMpaJbHOM CHMMETPHH, BHPYC TabaqHOM
mosaukn). Cheprueckue BUPYChI, TIPHHIMIIBI HKOCA3PHIECKOM
cummerpuu. CTpoeHHE HEKOTOPBIX CJIOXKHBIX BHPYCOB (opto- M
[IapaMHKCOBHPYCHl, ~ pabIOBUPYCHL pETPOBHPYCHI,  BHpYC
BaKIIMHE], TOTABHpYCHI, OaxTeprodary).

BripaxxeHue
reHETUYECKOH
uHpOpMaIHH
BHpyca.

Cucrema "Bupyc-kierka'. JlBe (GOpMbI B3aUMOJICHCTBUS
BHpyca C KIETKOW: MPOAYKTHBHAi H urTerpatuBHas. OGumme
IPEICTABNEHHs O MPOLECcax TPaHCIAIHH uH(bOpMaIMOHHBIX
PHK, TpaHCKpHIIIHA JTHK u npoGiieMe peryyisiiy BRIPOKEHAS
renerraeckoli madopManui BUpycoB. Poiib reHOMa KIIETKH.

O61ast XapakTepHCTHKa POJYKTUBHOIO THIIA pHOEKIHN.

BrisgeieHHe W HACHTH(HKAIUS BHPYCOB. OcobeHHOCTH
TECTHPOBAHHA M KOJHMYECTBCHHOI'O OnpeleNicHHss BHPYCOB
GaxTepuil, pacTEHHH H JKHBOTHBIX. WudexuuonHas eJIHHHIA.
Ou3uyecKre JaCTUIIBL.

L{ukn penpoayKIHH BAPYCaA. OmnBIT ¢ OAHHOYHBEIM LUKIIOM
pasmuoxenns (OLP). Ananus penpoayKIH BHpyCa METOJOM
"o IHHUHEOTO B3pBBA". DTanb! HHPEKIMOHHOTO Iporecca.

TepBbie hasbl (MHAAALYS) BHPYCHO# MHEKIHIH.

[IyTH NPOHHKHOBEHHsS BHPYCOB B KICTKY. AncopOuust
pupyca Kierkoil. [loHaTue O BHPYCHBIX H KJIETOYHBIX
perenTopax; NPOHUKHOBEHHE BHpYyca B KJIETKY,
JeNPOTENHU3AH (MomuduKaIys) BEPYCHOTO TCHOMA.

PasHooGpasue croco0oB — MPOHMKHOBEHHA BHPYCHOT'O
reHoMa B KIETKY XO3fHHA B Pa3siIMIHBIX KOMOHMHAIHUAX "BHpYC-
xieTka": mepBele  (aspl  MHQEKIME  TIPH 3apaKECHUH
GaxrepuodaramMu, BHpyCaMH IKHBOTHBIX (TMKOpHABHUPYCHI,
apaMHKCOBUPYCHl, BHDYChl TPYIIbL OCIHEI OCTIOBAKIWHEI),
BUPYCAMH PaCTEHH.

Brojioriyeckas CenuuIHOCTs BHPYCOB; POJb IEPBHIX
(a3 uH(bEKIH B ONPE/ETICHUH CIIEKTPA XO3SCH BHpYCA.

CHHTe3 BUPyC-CrIenudHIecKuX GENKOB.

Bupyc-crnenupuieckue 1 BHAPYC-HH/yLHPOBAHHBIEC OCIKH.
OyHKIMHA HEKOTOPBIX HECTPYKTYPHBIX BHpYC-CHEeIH(PHIECKIX
6enxos: PHK-nommmepasa, JIHK-nomamepasa, PHK-pennukasa,
PHK-tpanckpunTasa, obparHas TPaHCKpHIITasa, CTPYKTYpHBIC
Gemxu. OCHOBHBE CXEMBl pEIUIAKAlMH  BHPYCOB  IIPH
POJlyKTHBHON HMHGOEKIHH. O6mas cxema permKanua: 1.
BHPYCOB C IO3WTHBHBIM PHK-resomMoM; 2. BHpPYCOB C
peratusaeM PHK-reHomoM; 3. BHPYCOB C JBYLCHOHYEIHBIMU
PHK-reHoMamu; 4. BHPYCOB C JBYCMBICICHHOH (ambisense)
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PHK; 5. peTpoBHpYCOB; 6. PETPOU/HBIX BUPYCOB; 7. BHPYCOB C
omuonenoueysoi JTHK; 8. BupycoB ¢ npynenoyeqno# JIHK.

Knaccupuxanus
= Pannme Kaccuuxamuy Bupycos. Kpurepuu KJIaccH(UKaAIUK.
e etara DuioreHeTHYECKas KacCHpuKarms. Homenkiarypa BUPYCOB.

Y XapakTepucTHKa OCHOBHBIX ceMelCTB U pOJIOB BHPYCOB.
BHPYCOB.
PHK- PHK-conepxamue GakTepuodard. OGmas
cojfiepKarue XapaKTepUCTHKa (bmonoruYecKue 0COOSHHOCTH,
BUPYCHI xnaccupuxanus). CTpyKTypa reHOMa OaxrepuodaroB pasHbIX

rpynn.  TpaHCIsmus — TOJMIHECTPOHHBIX PHK npoKapHoT.
Y CJIOBHO-JIETANBHEIE MyTaHThL. [loHATHE 06 uHPOPMAIUOHHON
CYIIPECCHH. KoMIUIEMEHTAIIMOHHBIM ~ aHaimu3 ~ MYyTaHTOB.
DeHOTHITHYECKOE TIPOSIBIICHAE MyTallHH, (ysKImOHANBHAS POJB
BHEpyC-crienu(puIecKux OEKoB. CuHTE3 W peryislus CHHTE3a
BHEpYC-Crienu(puuecKux 6eKos in vitro u in vivo. CTpyKTypHBIH
GeloK Kak perpeccop TpaHcsuuy. DakTopsL, OTBETCTBEHHBIE 32
peryJIsIuIO CHHTE3a BUPYCHBIX Gemxon. Cremuduynocts PHK-
PEIUTHKA3HOH peaxIuu, CTPOECHHE PHK-penimKasbl
Gaxrepuodara Q?. CuHTe3 BUPYCHBIX PHK in vitro. Perymsmus
cuntesa supycHeix PHK. Cps3b NpOLECCOB TpaHCIALUHA U
TPAHCKPHUIILH BUPYCHOMH PHK.

[TuKOpHABUPYCHI. O6mas XapaKTepUCTHKA
(6rONMOrHYECKUE 0coBGeHHOCTH, KIacCHbUKAIKs). Jloxaymu3anus
B IUTOIIA3Me KICTKH, MHrHOMpOBAHHE KIETOYHBIX CHHTE30B.
OcoBEHHOCTH CTPYKTYphl W TPaHCILALMH MPHK 3ykapHoT.
OcobenHOCTH TpaHCISIUN PHK MHKOPHABUPYCOB!
HempepbiBHas ~ TpaHCIAWA € obpasoBanmeM  Oenka
IIpE/IIECTBEHHUKA, ~pa3pesaeMoro  Ha aKTHBHBEIE  BHpPYC-
cnenupuueckne Gemku. CTpyKTypa IEHOMA HKOpHABUpYCa U
¢yHKIEE BHPYCHBIX Genxos. JledekTHbe HHTEPGEPHPYIOIHC
YaCTHUIIBL.

@O1aBUBUPYCHL

Torasupycsl. OOmast XapaxTepuCTHKa CTPYKTyphl H
BBHIDOKCHUS TCHOMA. Bupyc-cnenupuieckue cyOreHOMHBIC
urpopmanuonnse PHK.

Bupychl PacTEHHIA. O6mmas XapaKTepHUCTHKa, yCIOBHOCTD
BBIICJICHHS.  BHPYCOB pacTeHHd B OTZACIbHYIO TpyHIy.
HubopMaoHHbIE PHK BupycoB pacTeHui. BupycHl
conepxamue PHK B BUIC HeNpephIBHOM TIOMHYKJICOTHTHOM
nem. Crpykrypa resoma BTM, (yHKIOUA BHPYCHBIX OEKOB.
Bupycsl ¢ pas/iecHHbIM (parMeHTHPOBAHHBIM) TEHOMOM.

Bupycsl € JABYLENOYCIHBIM PHK-remomoM. OOmas
XapaKTepUCTHKa TeHOMa M CTPYKTypad BHPHOHOB. BHpHOHHA
PHK-noymmepasa. ~CuATe3 M TPaHCILIIMA BHPYCHBIX
urdopmarmonnsx PHK. Permkamus asynenodednsx PHK u
CO3peBaHye BUPHOHOB.

Pa6nosupycsl. CTpyKTypa BHPHOHOB. Bupuonnas PHK-
nomumepasa. Cunres BEpyC-crenuduuecKux HHOOPMAITHOHHEIX
PHK u resomusix PHK.

ITapamukcoBupychl. CTPYKTYpa ¥ BRIPKCHHC reHoMa.

OpromukcoBupycel. CTpyKTypa BUPHOHOB; BHPHOHHEIC
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PHK. ®yHKIMA BUPHOHHBIX W HECTPYKTYPHBIX oenkoB. Cuntes
u crpykrypa mHbopMarmmonnbix PHK, cHHTE3 reHOMHBIX )
PHK. Oco6ennoctn  BmpycHoit  PHK  momumepassl
OpTOMHKCOBHpYCOB. JIokanu3anus CHHTE3a BUPYCHBIX MPHK un
GenkoB B 3apaxkeHHoi kiueTke. OOpasoBaHME NaHACMHYCCKAX
[ITaMMOB BHpPYCa rpHIIIA.

BynbsBEpychl. ApeHaBupychl. CTPYKTYpa M BBIDKEHUC
reHOMa BHPYCOB C JIByCMBICTICHHBIMU (ambisense) reHOMHBIMH
PHK.

Perposupycsl. CTpyKTypa M -OCO6CHHOCTH PETPOIYKIIHH.
Bupuonnsie (epMenTsl. IIpaHIAL o0paTHO# TPaHCKPHUIIIHH.
Bupyc-cnenuduueckue PHK, cunTe3 BHpYC-CIEIA(PAIECKAX
6enxoB. OHKOr€HBL.
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JUHK-
cojiepxKaIye
BUPYCBI

Tlonstue o Tpasckpumuuy BupycHbix JIHK. Perymsmus
GeIKOBOTO CHHTE3a Ha yPOBHE TPAHCKPHIIIHH.

ITapoBupycsl. OCOGEHHOCTH CTPYKTYpBI M PEILTHKALAH
JTHK. Cunte3 MPHK.

Bakreprodars C OJHOIETOYEIHOMN JTHK. Crpykrypa
resoma Gara (X174,  pemuKanusi JTHK,  cuHTE3
nadopmarmonssx PHK.

Baxrepuodaru T3. T7. T4. Ctpykrypa reaoma, CHHTES H
peryjisinus CHHTE3a MPHK. Perumxamus JHK. Mopdorenes
JTHK-copepxammx ¢aros.

Bupychl TPyNIbl OCIBI-OCIIOBAKIHHEL Tpanckpunws
resoma. Peryisiuus cHHTe3a OeIKOB Ha yPOBHE TPaHCKPHIIIAA 1
tpapcisuuy.  OOmas — XapaKTEpHCTHKA (GuonoraYecKue
0COOEHHOCTH, KITacCH(pUKAIIHS).

TepnecBupycsl. CTpyKTypa M MEXaHM3MBI PEILIHKAINH
JIHK. Cunre3 BUpyccnenupuIecKnx MPHK, perynsnus CHHTE3a
6emKoB.

[ManosaBupychl. SV-40, CTpyKTypa T€HOMa, MCEXaHU3MBI
PEIUIMKAIMH, TPAHCKPUIIIMK, TPAHCIAIHMH. T-auTHreH, €ro
peryJsTopHas polib, albTepHATHBHBIA CIIA}CHHT.
Anesosupychl. CTpyKTypa reHOMa, PETlIHKaIHL. KoBasieHTHO-
CBSI3aHHBIH O€I0K KaK 3aTPaBOYHBIA MEXaHN3M IPH PEIUTHKALMH.
TpaHCKpHIILAS, PETyJISIHs CHHTE3a PAHHUX H O3/HUX mPHK.

11

Buporenus U
yMepeHHbIE
BUPYCHI

Buporenus 1 yMEPEeHHBIC BUPYCBI. OO0mas XxapakTepHCTHKA
B3auMO/IeHCTBHS € KJIETKOM yMEPCHHBIX 6axreprodaros.
IIpodar. Penpeccop, MEXaHH3M €ro obpa3oBaHMs U NCHCTBUA.
CHHTE3 MaKpOMOJIEKYJI B TIPOLECCE JIM30TCHU3AINH. WNugyxnys 1
BEreTaTUBHOE PA3MHOMKEHUE YMEPEHHBIX Haxrepuodaros.

TpancayKius.

12

Bupou sl
Bupyc remaruTa
nensra. [[pHOHBL
Hurepdepor H
MEXaHU3MBI €ro
neicTBUS.

~ Bupomnsr. CTpyKTypa T€HOMa M TMPHUHIMIE! PETUTHKAIH.
Caremmrasie PHK, Bupyconzs!.

Bupyc renarura aensTa. CTpyKTypa ¥ BRIpOKEHHE reHOMa.
CXOJICTBO M pa3jii4pe MeXJy BUPOHAaMH, CATeIUIHTHEIMH PHK
supycoB pacrennit 1 PHK Bupyca renatuta AeibTa.

[TpuoHEIL :

Hnrepdepor. Dpdext naTepdepeHIE MEXKITY BUPYCaMH.
AHTHBHpPYCHAs aKTHBHOCTh HHTEP(EPOHA. MexaHu3M HHIYKITHH

12




S

untepdepona. MexanusM AeHCTBHA uHTephEPOHa.

Wroro
4.3. IlpakTryeckne paGoThl
[ud
p
pf;’ue HaumeHoBaHUE
TCM’LI pazzena, TEMBI HanMeHOBaHHE ¥ COZIEpIKaHUE 1ab0PaTOPHBIX pabot
JHUCIHITIIHHBI
JOUCIL
HILTA
HBL
1 2 3
DopMbI
CyILIeCTBOBAHHS Bupycsl Kak GONE3HETBOPHBIE areHTBl M KaK MOIENH B
) BHPYCOB. MOJIEKYJIIPHO-OMOIOr HIECKUX ACCIICIOBaHMSAX. Casi3b
HomeHKJaTypa 1 BEPYCOJIOTHH C APyTHMH OHOJIOTMYECKUMH HAYKAMH.
Kiaccuukanus OcoBeHHOCTH HOMEHKIATYpPhI i KiacCH(UKaliA BAPYCOB.
BHUPYCOB.
MecTo BUPYCOB B IIposiBieHus 06mEe0H0NOrHIECKHX 3aKOHOMEPHOCTEH B MHPE
6uochepe. BHpYCOB: PENPOLyKIsi, HACTEACTBCHHOCTD 1 HU3MEHYUBOCTb,
IPUCTIOCOBIIEMOCTD K YCTIOBHSM CPETIBI oburanus. LupKysus
3 BHpYCOB B mpupoze. KapIMHaNbHbIC YEpTHI OTJIMYHS BUPYCOB OT

OpraHU3MEHHBIX (kneTouHbIX) GOpM KHUBOTO. OcobeHHOCTH
BEpyCHBIX nomysiui. [lonsTae o nedeKTHBIX BUpyCaxX H
CyOBHPYCHBIX CTPYKTYpax. IL1a3Mupl, BAPOHIBI M CaTe/UIATHBIC
HYKJICHHOBBIE KHCJIOTHL. BHPYCHI A IBOJIOMA.

XUMUYECKHH COCTaB
1 (pU3HYECKHE

Upcrsie BEpycHBble npenaparbl. OCODEHHOCTH XMMHUHECKOTO
cocTaa BHpYcOB (OenKku, HYKJICHHOBBIC KHUCIIOTBI, h110002 01130 ¥

cBOMCTBA BUPYCOB. YIJIEBOJIBI B COCTABE BHPHOHOB). BHPYCHI IPOCTBIE ¥ CIIOKHBIC.
 BenkoBblif KOMIOHEHT. BAPHOH KaK KOMILIEKC HyKJIEHHOBOM
4 xucioTel ¢ Oenkom. CyObeqUHMYHOCTD H camocOopka Oenka.
Y eTOHIHBOCTH K mpoTeasaM. OyHKIK BAPHOHHAIX 0eJIKOB.
Jlumamsr W TPOAYKTHl  MOAM(HKAIH (yraeBogsl,
[OJIMAMHHEI) B KaIlCHaX BUPYCHBIX YaCTHIL.
BupycHbIE OcoGennocta crpyktypst PHK # JIHK  BHpPYCHOTO
HYKJICHHOBBIC npoucxoxaerns. Obmas knaccuuKanys: ABYHHTIATHIC JHK u
xucyotsl. PHK unm PHK, OXHOHMUTYATHIC JIHK u PHK, xombnesse ¢bopMBl,
5 JTHK xax CBEpXCIHMpaIH3aIHs.
reHeTHIeCKHI OcOBEHHOCTH IEPBHYHOH CTPYKTYpPbl BUPYCHBIX HYKIICHHOBBIX
MarepHai BEpyca kucioT. MEHOpHEIE OCHOBaHHS. DEPMEHTBI IPH CHHTE3€ STHX
KOMIIOHEHTOB. DKCTpacaxapHblid KOMIIOHEHT; [JIFOKO3MJIMPOBAHHUE,
METHIHPOBAHHE.
CtpykTypa O6mue INPUHIMIBI  CTPYKTypbl ~ BHPYCOB. MomnexysipHast
6 BHPYCHBIX YaCTHII. OpraHu3alys BUPHOHOB NPOCTBIX BHPYCOB. CnupaibHBIE BHPYCHI

(TIpHHIAIIBL CIMpaIGHON CHMMETPHH, BUPYC TaOauHON MO3aUKH).
Ctepuueckue BUPYCHI, MPHHIMIDI HKOCAdIPHYECKOM CHMMETPUH.
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Crpoenue  HEKOTODHIX ~ CIOXHBIX  BHpYCOB (opro- m
TIApAMHEKCOBHPYCHI, PablOBUPYCHI, PETPOBAPYCEI, BUPYC BAKIMHEL
TOraBUpychl, 6akTepuohary).

PyGexHblii KOHTPOJIb
1

Knaccudukauus 1
8 | momemxmarypa dunoreHeTHYECKAS mccucbnxaufm. HomeHknaTypa BUPyCOB.
XapaKTepHCTAKA OCHOBHBIX CEMEHCTB M POJIOB BUPYCOB.
BHPYCOB.
PHK-copepammue PHK-cozepxamue Gaxreprodard. [TnkopHaBUpYCEL.
BHUpPYCHI dnapuBupychl. ToraBupycsl. BUpyChl pacTeHui.
Bupycsl € JBYIENOYCYHHIM PHK-resomom. OGmias
XapaKTepucTHKa IeHoMa M CTPYKTypa BHPHOHOB. BuproHHasA
PHK-nommmepa3a. ~ CuHTe3 M TPaHCHAIMA  BHPYCHBIX
9 undopmanmonssx PHK. Permkanust ABYHETIOUCIHBIX PHK u
CO3pEeBaHUE BUPHOHOB.
Pa6nosupycel.  IlapaMHKCOBHPYCBL OpTOMHKCOBHPYCHL.
ByHBSIBUDYCBL. ApeHaBUPYCHL PeTpoBUpYCHIL. Bupyc-
cnemuduueckue PHK, cunTes BHpYC-CIeE(pUIeCKAX 6eKOB.
OHKOT'€HBL
JTHK-conepkamue [ToHsTHe O TPAHCKPHUIIMKA BHPYCHBIX JIHK. Perymnsmus
BUPYCHI GeIKOBOrO CHHTE3a Ha yPOBHE TPAHCKPHIILIUH.
IlapBoBupycsl. bakrepuodaru ¢ onuonenoueunoit JHK.
CrpykTypa reHoma (ara (?X174, perumkanys JTHK, cunTte3
10 nadopmanuonsex PHK. Baxrepuodaru T3. T7. T4. Crpyktypa
reHoMa, CHHTE3 H pEeryJisius CHHTE3a MPHK. Pemmaxanus JTHK.
Mopoorernes JIHK-conepxamux daros. Bupycsl rpymnmsl OCIIBI-
ocriosakiEbL. ['eprecBupychl. IlanoBaBupyChl. AICHOBHPYCEL.
Buporenus 1| Buporenus 1 yMEpeHHBIE BUPYCBI. O611as XxapaKTepUCTHKA
yMEepEeHHBIE BUPYCHI B3aMMOICHCTBHS C KJIETKOH YMEPEHHBIX GaxTepuodaros. ITpodar.
1 Pempeccop, MEXaHH3M €ro 00pa3oBaHus U neicreusa. Cunres
MaKpOMOJIEKYJI B IIPOLIECCE JIA30TCHA3AIHH. WHayKnus 1
BEreTaTHBHOE Pa3MHOXKECHUE YMEPEHHBIX GaxTepuoaros.
TpascayKIHsL.
Bupouzsl. Bupyc Bupounsl. CTpyKrypa T¢HOMa M IPHHIHAIIBI PEILTHKAIIAH.
remnaTura nenbra.| Caresumutabie PHK, BUpyCOHABL
12 [TpuoHEL - Bupyc renaruta jenbTa. CTpyKTypa M BEIDOKCHHC reHoMa.
HurepdepoH u| CxoncTBo M pasmuune MEXAy BAPOHMJAMH, CATCLTHTHBIMU PHK
MeXaHH3MBbI ero| Bupycos pacrernii u PHK Bupyca renatuta ACibTa.
JeHCTBHUS. [TproHEL

PyGe)xHBI KOHTPOJIb
2

Hmozo:

4.4. CopeprxaHue TeMATHYECKHX Pa3eioB y4eOHO# JHCIHILNIHHDI

COJIEP’KAHUE U OBBEM I[PICIIP[HJIHHLI

OBIIAS BUPYCOJIOI'Ms
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1. BBEJIEHHME. OB30P UCTOPUM BUPYCOJIOTHH.

Kparkue cBefeHHsI 00 OTKDBITHM BHPYCOB. PaGorer JI.W.MBanosckoro, M.berepunka,
J1.Koppona. CTaHOB/IEHHE NPE/CTABICHHs O BUpYCax Kak O BHYTPHKJIETOUHBIX mapasurax (1930-e
rr.) Beesienye B MPaKTHKY BHPYCOJIOTHHYECKAX JCCIIeIOBAHHIT 2IEKTPOHHOr0 MEKpocKomna (paboTsl
M.Apnena u I'.Pycka, C.bpernepa 1 Jl.Xopua). TexHuka KyJIbTYpBI tkaneit (1950-e rr.) H
MOJICKYJISIPHO-OHOJIOTMYECKIE METO/bI HCCICIOBAHIA (1960-¢ rr.) B Bupycosoruu. [lospienne 1
pasBUTAC MEIUIMHCKOH BHPYCOJNOTHH. WccnenoBanusi ApXWTEKTOHWKH BHPYCHBIX HacTHIL
CoBpeMeHHbIE HayJHBIE HANPABJIEHHs B BUPYCOIOTHH.

2. ®OPMBI CYILIECTBOBAHNS BUPYCOB. HOMEHKJIATYPA U
KJIACCU®UKAIMS BUPYCOB.

[lousTue 0 ABYX (hopMax CyIIeCTBOBAHMS BUPYCOB: BUPYCe oKosimeMcsl (BUpyCHOM JacTHIIe)
¥ BHYTPHKJIETOYHOM KOMILICKCE "pupyc-kineTka". BHpPYCHI Kak GOJe3HETBOPHBIE areHTHl H Kak
MOJETH B MOJEKYISPHO-OHONOTHIECKHUX ~HCCICHOBAHMIX. CBsi3p BUPYCOJIOTHH C JPYTHMH
OHOJIOrHYSCKAMH HayKaMH.

OcoGeHHOCTH HOMEHKIATYPhI B Kiaccu(uKaiuy BHPYCOB.

3. MECTO BUPYCOB B BUOC®EPE

Bupycsl pacTeHHH, BHPYCHI — Bo3GyauTemn OonmesHeldl denoBeKa M OKHBOTHBIX, H
GaxTeprodarn Kak 0OJIMraTHbIC BHYTPHKICTOTHBIC FEeHOMHBIE TIapa3UThl. Y HUKAIbHOCTH MPHPOJIBI
pupycoB. IIposiBieHus OGIIEOHONOrHIECKHX 3aKOHOMEPHOCTE B MHpE BHPYCOB: PEIPOMYKIMS,
HACJIEACTBEHHOCTh H H3MEHYMBOCTE, IPHCHIOCOGIAEMOCTh K YCIOBHSM  CPEIB obuTaHus.
[lupKy/auus BUPYCOB B IPHPOJIC. Kap/MHAIbHbIC HepTHl OTIMYMA BAPYCOB OT OpraHu3MEHHBIX
(KNEeTOYHBIX) (OpM HKHBOTO. OcoBeHHOCTH BUPYCHBIX Iomynsmuit. [IonsaTae o nebexTHBIX BUpycax
U CyOBHUpPYCHBIX CTPYKTypax. I1a3Muzbl, BHPOMIBI M CATEJUIMTHBIC HYKICHHOBBIC KHCJIOTEL
Bupycsl ¥ 3BOJIOLHA.

4. XUMUAYECKHU COCTAB A ®U3NUYECKVE CBOVICTBA BAPYCOB
UpcThle BUPYCHBIE Iperaparhl. OcobGeHHOCTH XMMHYECKOro COCTaBa BHPYCOB (Genku,
HyKJICHHOBBIE KHCJIOTBL, JIAITH/IBI U yTICBO/IBI B cocTaBe BUPHOHOB). BHPYChI IPOCTEIE H CIIOKHBIC.
BenkoBbIi KOMIIOHEHT. BHpPHOH KaK KOMIUIEKC HyK/ICWHOBOH KHCIOTEl C OelKoM.
Cy6befMHUYHOCTD H camocGopka Genka. YCTOMYMBOCTE K IIPOTEA3aM. @OyHKIHM BAPHOHHBIX
OenKoB.
JIMITHIE! ¥ TPOYKTHI MomuuKanu (YrieBoas, IOJIMAMHHBEI) B KallCHIaX BUPYCHBIX JacTHII.

5. BUPYCHBIE HYKJIEMHOBBIE KAUCJIOTBL PHK WJIX JTHK KAK TEHETUUECKUN
MATEPUAJI BUPYCA
Oco6ernoctu crpykrypst PHK u JIHK BupycHOro npoucxoxaenus. O6mas Kiaccu(uKanms:
meysuTyatse JJHK u PHK, ofHOHMTHATHIC JTHK u PHK, kombreBsie GOpMEI, CBEPXCIHPATH3ALIHA.
OcoOCHHOCTH TIEPBUYHOM CTPYKTYpbl BHPYCHBIX HYKJIEHHOBBIX ~KHCIIOT. MuHOpHBIE
ocHOBaHHA. (DepMEHTHl IpPH CHHTE3¢ ITHX KOMIOHCHTOB. DKCTpacaxapHbli KOMIIOHEHT;
[JIIOKO3WIMPOBAHUE, METHIIMPOBAHHE.
" Ocobenmoctu  crpykrypsl BupycHbX JIHK. KonblieBble TEPECTAHOBKA M KOHIEBAA
W36sIToaHOCTS B ABycrmpanbabix JIHK.

6. CTPYKTYPA BUPYCHBIX YACTHLL
O6mue NPUHIMIEI CTPYKTYPBI BHPYCOB. MorekynspHasi OpraHu3alys BAPUOHOB IPOCTBIX
BupycoB. CMpaibHbBIC BUPYCHI (TIpMHIMIE COHPAILHON CHMMETPHH, BHPYC TabauHOM MO3auKH).
CdepuHeckue BUPYCHI, TIPHHIIAIIEL pKocasapudecKoil cummeTprn. CTPOSHHE HEKOTOPEIX CJIOXHBIX
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BHPYCOB (OPTO- M NapaMHKCOBHPYCHI, paGIOBHPYCE, PETPOBUPYCHI, BUPYC BAKIMHEL, TOraBUPYCHL,
Gaxrepuodarn).

7. BBIPAXXEHUE TEHETUYECKOM NTHO®OPMALIMY BUPYCA

Cuctema "Bupyc-Kierka". JlBe (popMbl B3aHMOJIEHCTBHS BUPYCa C KIETKOW: NIPOAYKTHBHAA 1
uHTerpaTuBHas. OOIMe INpPENCTaBleHHs O MNPOLECccaX TPAHCIALHUH unpopmarmonaeix PHK,
tpanckpunuuy JIHK u npoGneme perynsuud BBIPKCHH reHeTHYecKoi HHGOpMaluH BHPYCOB.
Pons reHOMa KJIETKH.

O61mas XapaKTePUCTHKA IIPOYKTHBHOTO THIIA MHOEKIHH.

Brusisienue u uaeHTHOUKamsa BEpYcoB. OCOOCHHOCTH TECTHPOBAHUS M KONUHCCTBEHHOTO
ompeJieNieHus] BUPYCOB OaKTepHii, pacTeHH# 1 JKHBOTHBIX. Undexnmonnas enuHuna. Pusnyeckue
YaCTHIIBL.

Lukn penpoxykuuu Bupyca. ONBIT ¢ OJMHOYHBIM LHKIOM Pa3sMHOMKCHHA (OL1P). Anamu3
PENpO/IYKIHH BUPYCa METOZIOM "€/IMHIYHOIO B3phIBa'. Aransl “HGEKIMOHHOTO IpoLecca.

Ileperie (ha3sl (MHALUAIS) BUPYCHOH HH(EKITHH.

I1yTH IPOHUKHOBEHHS BUPYCOB B KIETKY. Ancop6uust Bupyca KireTkoi. [IoHsTHe 0 BUPYCHBIX
¥ KJIETOYHBIX PElenTopax; MPOHHKHOBEHHE BHPYCa B KIETKY, NEMPOTCHHU3ANA (MoubuKamus)
BHPYCHOT'O T€HOMA.

Pa3Ho06pasue cnocoGoB MPOHHKHOBEHHS BUPYCHOTO F€HOMA B KJICTKY XO35HHA B pas/IMIHbBIX
KoMOMHAIWMAX "BHpyc-KieTka": mepBble (a3l HHQEKIMH NpH 3apKCHUH Gakrepuodaramu,
BHDYCAMH XHBOTHBIX (IIMKOPHABHPYCHI, IAPAMHKCOBHPYCEI, BUPYCHI IPYIIIIE! OCTIBI OCIIOBaKITMHEI),
BHpyCaMH pPacTEHUIH.

Broormueckas CHeli(pUIHOCTs BHPYCOB; PONb MepBbIX (a3 MH(EKIMH B ONPECICHUH
CIIEKTpa X03s5€B BHpYyCa.

CuHTe3 BUpYC-CIIeIU(PHUECKUX OEIIKOB.

Bupyc-crienupuyeckue ¥ BHPYC-HHIYIMPOBAHHBIC Genkn. DYHKIMH HEKOTOPBIX
HECTPYKTYPHBIX BHpYC-CIIEIH(QUIECKHX Oe/KOB: PHK-nomamepasa, JIHK-mommmepasa, PHK-
pemmkasa, PHK-TpaHckpunTasa, oOpaTHas TPAHCKpHITa3a; CTPYKTYPHBIC oenku. OCHOBHBIE
CXeMbl PEIUTMKAIMA BHPYCOB NpPH MPOXYKTHBHOH unpexmun. O6mas cxema pemmkamum: 1.
BupycoB ¢ mo3uTHBHEM PHK-reHomoM; 2. BUPYCOB C HEraTHBHBIM PHK-remomoMm; 3. BUPYCOB C
meynenodeunbiva  PHK-renomamu; 4. BHpYCOB ¢ mBycMeIcienHo# (ambisense) PHK; 5.
DETPOBHPYCOB; 6. PETPOMIHBIX BHPYCOB; 7. BHPYCOB C onuonenoueunoit JTHK; 8. BupycoB ¢
nsynenodeqnoi JIHK.

8. KJIACCU®UKAITMS 1 HOMEHKJIATYPA BUPYCOB
Pannme xinaccudukanmyd BHpycoB. Kpurepuu knaccubukanuu. PuioreHeTHYECKasd
xnaccudukamus. HoMeHKIaTypa BUpyCOB. XapaKTepUCTHKA OCHOBHBIX CEMEICTB U POZOB BUPYCOB.

9. PHK-COJIEPXXAIIE BUPYCBI

PHK-cozepsxamue Gaxrepuodarn. OOmas XapakTepHCTHKA (6monormueckre 0COOEHHOCTH,
knaccuukanus). CTpykTypa  TIeHOMA GaxtepuodaroB  pasHeIX rpynm.  TpaHCIAIHA
noymnpctpoHHBX PHK npoxaproT. Y ClI0BHO-JETAIBHEIC MYTaHTRL. [MonsTtre 06 HHOOPMAITLOHHOK
cympeccu. KOMIIEMEHTAIlMOHHBIA aHAIU3 MYyTaHTOB. (DeHOTUNHYECKOE NPOSBICHHE MyTalHH,
(yHKIMOHANBHAS. POJb BHPYC-CIELH(PHICCKUX GenkoB. CHHTE3 M peryisuus CHHTE3a BHPYC-
cnemuduueckux GenkoB in vitro u in vivo. CTpyKTypHBIH 0ENOK Kak perpeccop TPaHCIALHH.
dakTOpsl, OTBETCTBEHHBIE 32 PETYILAIHIO CHHTE3a BHPYCHBIX 6enxoB. Cnenuduanocts PHK-
pernukasHoi peakius, ctpoenne PHK-perumkassl Gaxreprodara Q?. Cunres BupycHbix PHK in
vitro. Perymsmms cuure3a BupycHeix PHK. CBsi3p NpOHECCOB TPAHCIANHM M TPaHCKPHUIILHH
supycHoit PHK.

- IuxopuaBupycel. O6mas XxapakTepUCTHKA (6monornyeckue 0COGEHHOCTH, KnaccupuKaIms).
Jloxanus3amys B IUTOILIA3ME KJICTKH, HHIMOMPOBAHHME KJIETOYHBIX CHHTC30B. OcobeHHOCTH
ctpyxTypsl u Tpancismun MPHK sykapror. Ocobennoctu Tpanciasin PHK muxopHaBHpYCOB:
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HenpepbIBHAS TPAHCIALKS C oGpasoBaHieM Oellka Mpe/IiIeCTBCHHIKE, paspe3aeMoro Ha aKTUBHBIE
Bupyc-crenuduyeckye GeNK. CrpyKTypa reHoMa NUKOpHABHPYCa (yHKIUA BAPYCHBIX GEIKOB.
Jledexrrbie HETEPHEPUPYIOIIHE FJACTHIIBL.

@OaBUBUPYCHL.

Torasupychl. OOmias XapakTepHCTHKAa CTPYKTYPBI ¥ BHpaXeHus TeHoma. Bupyc-
crienuduyeckue CyOreHOMHBIE undopmarmonnsie PHK.

Bupycsl pacTeHHUH. O6mmas XapaKTepUCTHKa, YCIOBHOCTD BBIICICHHS BUPYCOB pacTeHuil B
oTnenbHyio rpymmy. MHdopMannoHHbe PHK BupycoB pacTeHmid. Bupycsl conepxaiiue PHK B
BHZIe HENPEPHIBHON nonuaykineoTrAHor memu. CTpyKTypa resHoma BTM, byHKIMH BHPYCHBIX
GenkoB. Bupycsl ¢ pa3/ieICHHBIM (hparMeHTHPOBAHHBIM) FEHOMOM.

Bupychl ¢ IBYLEHOYCIHBIM PHK-resomom. O6Imas XapakTepHUCTHKa reHOMa ¥ CTPYKTypa
BHUPHOHOB. BHpHOHHASA PHK-nonumepa3a. CHHTE3 M TPAHCIALMS BHPYCHBIX uH(pOpMAHOHHBIX
PHK. Perumkamus apynenodednsx PHK i co3peBanue BUPHOHOB.

Pa6popupycsl. CTpykTypa BHPHOHOB. Bupuonnas PHK-mommepasa. CunTe3 BHpYC-
crienuuuIecKuX HHPOPMAIMOHHEIX PHK u reromusx PHK.

TNapamukcoBupychl. CTPYKTypa i BEIP2KEHHE reHoMa.

Opromukcoupychl. CTpyKTypa BHPHOHOB, pupuonnple PHK. OyHKIMH BUPHOHHBIX H
HecTpyKTYpHBIX OenmkoB. CHHTE3 i CTPYKTYpa unpopmanuonnsx PHK, cHHTE3 THOMHBIX (-) PHK.
Ocobernoctu BupycHoit PHK mosimepasbl OpTOMHKCOBHPYCOB. Jlokanu3ays CHHTE3a BUPYCHBIX
MPHK u 6elKOB B 3apa)KCHHOM KIICTKE. OGpa3oBanye MaHIEMHYECKHUX TaMMOB BApPYCa rpUIINa.

ByHBABHDPYCHL. ~ APEHABAPYCBHL CipykTypa H  BBIpRXEHHE TICHOMA BHPYCOB  C
JIBYCMBICJIEHHBIMH (ambisense) TCHOMHBIMH PHK.

Perposupycel. CTpyKTypa U 0COGEHHOCTH PEMPORYKIHH. Bupuosnble $epMenTsl. TIpuHim
06paTHON TPAHCKPUIILIUH. Bupyc-crenuduieckne PHK, cuHTe3 BHPYC-CHELH(PHICCKAX OenKoB.
OHKOTr'€HBL.

10. THK-COJIEPXXAIIVE BUPYChI

[loHaTHE O TPAHCKPHIIMU BUPYCHBIX JIHK. Perymsmmsi GenkoBoro CHHTEa Ha ypOBHE
TPaHCKPHIILHH.

ITapoBHpycEL. OCOGEHHOCTH CTPYKTYPEI H pervmxauus [THK. Cuntes MPHK.

bakrepuodaru ¢ omuonenodeunoif JJHK. CtpykTypa reHoma dara (?X174, perHKauus
JTHK, curTe3 HHGOPMAIMOHHBIX PHK.

Baxrepuoparn T3. T7. T4, CrpykTypa IeHOMa, CHHTE3 M peryJIilHi cuntesa MPHK.
Permkarus JHK. Mopgoreres JTHK-conepikamtix dbaros.

Bupycsl IPYIIIbI OCIBI-OCTIOBAKITHHDL. TpaHCKPUIILMS TeHOMa. Perysius CHHTE3a OenkoB Ha
ypOBHE TPAHCKPHUIIMK ¥ TPAHCIALHH. O6mas xapakTepucTHKa (OHOIOrHyecKHe 0CcOOCHHOCTH,
xaccupuKaIms).

Tepnecaupychl. CTPYKTYpa ¥ MCXaHH3MBI perwmxauus JIHK. Crares BHpYcCrenupuIECKIX
MPHK, peryisuus cuHTe3a OENKOB. .

ITamosasupycsl. SV-40, CTpyKTypa TIEHOMa, MEXaHH3Mbl PEIUTHKAIMH, TPAHCKPHIIIAM,
TpaHcsuuy. T-aHTATeH, ero peryiaTopHas poJib, QIBTEPHATHBHBIH CIUIAHCHHT.

AnenoBupycsl. CTpyKTypa TeHOMa, pCILIAKALHA. KoBaJIeHTHO-CBA3aHHBIA O€NoK Kak
3aTpABOYHBI MEXaHM3M IPU PEILIKALAH. TpaHCKPUIILUS, PETYJIIHS CHHTE3a PAHHAX 1 MO3THHUX
mPHK.

11. BUPOT'EHMS 1 YMEPEHHBIE BUPYCBL.
Buporenusi ¥ YMEPCHHBIE BHPYCEL. OGmas XapaKTepUCTHKa B3aUMOJCHCTBHA C KJIETKOM
yMepeHHBIX 6aKTeprodaros. IIpodar. Pempeccop, MEXaHU3M €ro o6pasosanus u neticTus. CuHTE3
MaKpPOMOJIEKYJI B TIPOLECCe 30T CHA3AIIMH. VHIyKIMs ¥ BEreTaTUBHOE Pa3MHOXKCHHC yMCPCHHBIX
Gaxteprodaros. TpaHCTyKIH.
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12. BUPOUIbL. BUPYC T'EITIATUTA JIEJIGTA. TIPOHBL WUHTEP®EPOH U
MEXAHU3MBI ET'O JIEMCTBYSL

ypa reHoMa M IPHHLHAIIB! PETUIHKAIHH. Careumtasie PHK, Bupycou/ibl.
a. CTpyKTypa B BBIpQXCHHE I€HOMA. CXOJICTBO ¥ Pa3NU4de MEXIy
PHK Bmpyca remnarura JejbTa.

Buponzsl. CTpyKT
Bupyc remarturta ACNIbT
BHPOHMIAMH, CATSIUIMTHEIMA PHK BHpyCOB pacTeHHU U
ITpuoHBL
Hurepdepon. dddext uaTepdepeHinu MEx/Iy BApYCaMH. AHTHUBUpYCHAsl aKTUBHOCTb
uHTepdepora. MexaHu3M MHIyKIHH untepdepona. Mexanusm AeHCTBUA uHTephEepoOHa.
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5. METOMUYECKUE YKA3AHWSA IS OBY JAIOLIUXCS
[10 OCBOEHUIO JUCIAILIAHBI

K 3amayaM AHUCIMILTMHBI OTHOCSTCS: (OPMUPOBAHHE Ipe/CTaBIeHHH O MECTe M 3HAYCHHH
BHDYCOJIOTHH B CHCTEME OHOJOrHYCCKHX JWCIUIUIAH, TpPHHIMIAX KiacchpuKaryy BHDYCOB,
O3HAKOMJIEHWE C BaKHEHIIMMHU CBOHCTBAMH BHPYCOB, 0COOEHHOCTSMH DPEIUTHKAlii BHPYCHOTO
reHoMa # BOCIPOM3BOACTBA BHpPYCOB, HX 3HAUCHUEM B NpUpOAHBIX Tpoueccax H B
37]paBOOXPaHEHUH.

[naBHas 3amada Kypca «Bupycosorus» - HayquTh 06y4arONIUXCs-OHOIIOroB OPHEHTHPOBATECSA
B COBPEMEHHOM HayKe O BHpyCax. 3Hanns, NOMydYEHHbIE IpU H3YYCHHH Kypca, HEe0OXO0IUMBI B
IIpeToaBaTebCKOM, Hayqﬂo-ﬁccnenonmenbcl(oﬁ ¥ HayYHO-TIPAKTHYECKON NEATEIBHOCTH Ouorora.
JIeKIMOHHbIE 3aHSATHS OTONHSAIOTCS H3YdCHACM (haKTHUECKOro MaTepuana Ha IPaKTHYECKAX
paboTax.

[Ipu W3yd4eHHH AUCIMIUIMHEI «Bupyconorus»  00ydJaiOIUECs —OCBAUBAIOT OCHOBBI
COBPEMEHHBIX 3HAHUH O MHOrooGpasyy, CHCTEME M MOJIEKYJIIPHBIX 0c00eHHOCTSIX MHpa BHPYCOB.
Pasjenpl MUCIAILTHEBL «BHPYCOIOTHs» BKIIOYAIOT KPATKOS BBEJICHHE B MCTOPHIO BHPYCOJIOTHH,
MecTO BHpYcOB B Omocepe, CTPYKTYPHBIC 0cOOEHHOCTH, OMOXMMMUIO, T'€HETHKY H OCHOBBI
penpoyKijuy BHUPYCOB, 0COGEHHOCTH BHUpPYCHOM MH(DEKIHH Ha KICTOIHOM, OpraHU3MEHHOM M
TOMyJIAIMOHHOM YPOBHSIX. PaccMaTpiBaioTes BOIIPOCHI KiacCH()HKAIMU BUPYCOB H MEIULTHCKON
BHDYCOJOTHH. VI3ydaioTcsi OTACIBHEIC IJIABEI 4acTHO}M BHPYCOJIOTHH, @ TaKKe CMEMXHBIX c
BUpYCOJIOrHeif TUCIUILIHH: HMMYHOJIOTHH, SIIAEMHOIIOTHH, TeHETHKH, MOJIEKYJIPHOH GUOJIOTHH.
AynuropHsiii Kypc «Bupyconorii» paccuuTaH Ha 3 CEMECTp. JIeKIM\ YUTAIOTCS MApajlieNIbHO C
TIPAKTHYECKUMH 3aHATHIMHE. Texymuit KOHTPOJIB BKIFOYACT GaJuIbl 32 aKTUBHYIO paboTy Ha JICKIHUSX
¥ [pPAKTHYECKHX 3aHATHAX, TO KAKAOMY §3 KOTOpHIX OOydaroumiics MpeACTaBIACT
MHIMBALYaTbHEIA 0TdeT. PyOexHbIH KOHTPOIb yCIIeBAEMOCTH [IPOBOJIUTCS B dopme KOJIOKBHYMOB
110 HTOraM JBYX TEMATHUECKAX Pa3/Ie/OB AUCIIUILTHEL. VITOroBEIi AK3aMeH 10 KypCy NPOBOMTCS B
KOHIIE 3 ceMecTpa.
[Ipu mpociyIIHBaHUH JIeKI[M# PEKOMEHIYeTCs B KOHCIIEKTE OTMedaTh BCE BAXHBIE MOMCHTBI, HA
KOTOPHIX 3a0CTpseT BHUMAHHE Mpenoaasarcie, B YACTHOCTH T€, KOTOpbI€ HaNmpaBICHbI Ha
KAYEeCTBEHHOE BHIIOJHEHAE COOTBETCTBYIOMICH IpaKTHYEeCKO# paboThl H TOATrOTOBKH K pyOexHOMY
KOHTPOJIIO.
[Ipu uTeHHH JEKIMH HCIOIB3YIOTCA SNeMEHTH HayuHOM auckyccud. ITosromy peKOMEHIyeTC:H
(EKCHPOBATH JUTs ce0st HHTEPECHBIC MOMEHTEL © IIeJIBIO MX AKTHBHOTO OOCY)KICHHS Ha IUCKYCCHH B
KOHIIE JIEKIIHH. :
Pa36op KOHKDETHBIX CHTyalud Ha [PAKTHYECKHX 3aHATHAX JaeT BO3MOMKHOCTE Ha TPpPaKTHKE
M3y4HTB CIIOKHBIE BOIIPOCKL, MOZICIAPOBATE KOHKPETHBIE CHTYaIlMH, BCTPEHAIONIHECS B JKUIHHU.
3aJ10rOM Ka4eCTBEHHOTO BBIIOJIHEHH)S MPAKTHIECKAX paboT SABIIAETCS CAMOCTOATEIbHAA MOATOTOBKA
K HEM HAaKaHyHE IIyTeM [IOBTOPCHHS MaTepHaIoB JISKIUH.
B xoje NpaKTWYeCKHX pabOT HCHOIB3YIOTCA TEXHONOTHH IPHKIAJHOrO HCCIECN0BAHMA,
KOJUTEKTHBHOTO B3aMMOZIEHCTBYS, B3aHMOOLICHKH 1 o6CysKIeHus pE3yIbTaTOB.
Jns Texkymiero KOHTPOJS —YyCHCBaeMOCTH o O4YHOM, O4HO-3a0uHON (opmam OOydeHUS
penojiaBaTeNeM — HCTOJB3YeTCsA GaIbHO-PEHTHHIOBAs ~ CHCTEMa  KOHTpOIA M OLICHKH
axazeMuuecKol akTuBHOCTH. [lo9TOMY HACTOATENBHO PEKOMEH/TYeTCsl TIIATEIBHO npopabaTkIBaTh
MaTepHal AUCIMIUIHEL IIPA camocTosITeNbHOH paboTe, y9acTBOBaTh BO BCEX dopmax 06CyKACHU
¥ B3aMMOJCHCTBHS, KaK Ha JIEKIHSX, Tak H Ha IPaKTHICCKHIX 3aHATHAX B IENSX JIydIIero OCBOCHUA
MaTepHasa ¥ Moy CHU BBICOKOH OIIEHKH II0 pe3y/IbTaTamM OCBOCHUS MMCIIMILINHEL
BLIIOJHEHHE CAMOCTOATENBHOH pabOThl MOAPasyMeBacT CaMOCTOSATEIbHOE H3YyYCHHE Ppas[ciioB
JMCLMILUIMHEL, BKJIOYas IIOATOTOBKY K IpaKTHUeCKHM paboTaM, K pyOeKHBIM KOHTPOJIAM,
[IOATOTOBKY K 9K3aMEHY. _

PexomeniyeMasi Tpy/10eMKOCTb CAMOCTOSTENBHON paGOTHI TIPECTABIIEHa B TabHUIIe:
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PexomeHIyeMblil peskuM CaAMOCTOSATEIbHOH paboThI

Pexomennyemasd
TPYIOEMKOCTb,
aKaJ. gac.
HanMmeHOBaHHE BH/Ia CAMOCTOATENBHOM paboTEI OuHo-
Oynas
hopiu 3a09Has
o0yueHnus Gopua
o0y4JeHus
CamMocTofiTeJIbHOE H3yYeHHEe TeM JHCIHIUIHHBI: 10 20
1. Beeenue. O630p HCTOPUH BUPYCOJIOTHH. 1 2
2. @opMEI CyliecTBOBaHMs BUpycoB. HoMeHKIaTypa 1 1 2
KiaccuuKays BUPYCOB.
3. MecTto BupyCOB B GHocdepe. 1 2
4. XuMudecKui cocTaB U (pU3UIECKHE CBOMCTBA BUPYCOB. 1 2
5. Bupycnsle HykinenroBbie kucnoTsl. PHK wm JTHK kak 1 5
reHeTHYEeCKH MaTepyall BUpyca
6. CTpyKTypa BHPYCHBIX YaCTHII. 1 2
7. BelpaxkeHue reHeTHIeCKOH HHpOpMAIuK BUPYCa. 1 2
8. Knaccudukaius 1 HOMEHKIIaTypa BUPYCOB. 1 2
9. PHK-conepxaliye BUPYChI 0,5 1
10. THK-cozepxariue BUPYCHI 0,5 1
11. Buporenus ¥ yMEPEHHBIC BUPYCBI 0,5 1
12. Bupouspl. Bupyc rematura genbra. [IpHOHEL HatepdhepoH u 0.5 1
MeXaHU3MBI €ro JeHCTBHS. 3
TIOArOTOBKA K MPAaKTHIECKUM H JJa00paTOPHBIM 3aHATHM (110 1 gacy 17 15
Ha KaXJI0e 3aHATHE)
I[TozroToBKa K pyGexkHBIM KOHTPOJIAM (10 1 yacy Ha KaX/IbIi py6ex) 2 2
IToaroToBKa K SK3aMeHY 27 27
Hroro: 56 64
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1. BannsHO-pedTHHrOBas crcTEMa KOHTPOJIL ¥ OLICHKH aKaJleMH9IECKOM aKTUBHOCTH 00Y4Yaromumxcs

6. POHJ OIIEHC
AJIAA ATTECTAIIAY,
«BHPYC(

)UHBIX CPEJICTB
1 110 TACLUILIAHE
DJIOT Ush»

6.1. ITepevens onenoYHBIX cpeacTs

B KI'V (wist 0unoit, 09HO-3a04H0# Gopm 06yueHns).

2. Ilepeyens 3anaunmui K py6exHsM KoHTpOIsSIM Ne 1, No 2.
3. Ilepeuenn BOpocoB k 3K3ameHy (3 ceMecTp).

4. OTYeTHI 10 MpaKTHYeCKUM paboTaM uis TEKYIIEero KOHTPOJIS YCIEBAEMOCTH.
6.2. Cucrema 6anabHO-peiTHATOBOI OLEHKH
PaboThI 00y4aK0IMMXCH [0 AUCIMILIHHE

Pacnpezenenue 6o 3a 3 cemectp ounas popma

Bun VP:
Brmonrenne
M 3a11uTa PyGexHpri ..
[Toceme-uue s y0 H PyGexursiii | Dx3a
£ OTYETOB IO KOHTPOJIb
JIEKIMi KOHTposb N2 | MmeH
[IPaKTHYECKH Nel :
M paboTtam.
banmnpnas
: 9 17 22 22 30
OLIEHKa:
Bcero: Bcero:
9 6. 17 6.
eKII. X 1 7 4. IpaKxT.
(3. nemm. (It Artrecranus
6.) x16.) Artrectanus B
ITpumeya B opme
[TaccuBHOE ITaccuBHoe thopme
HUS: KOJIIIOKBHYM| *
NPUCYTCTBHE | MPUCYTCTBHE g KOJUIOKBHYMa
B ayTUTOPUH | B ayJUTOPHU ;
HE HE
OIICHHUBAETCSA. | OIEHHBAETCS.
Ne | Haumenosa ' Coznepixanue
HHE :
1 | Pacnpenen Pacnpenenenue 6aios 3a 3 CEMECTP OYHO-3a049Has hopMa
€Hue Bun YP:
6amos 3a Bemonaenue
CEMECTp 1o 7} UT; Oe i =
P IToceme-nue seaig Ty e PyGexupni | Dx3a
BHTaM Reitiat OTYETOR 110 KOHTPOJIB xorTpoms No2.| mex
yuebHoi . MIPaKTHYECKH Nel P
paboTsl, M paboTam.
CPOKH :
a/UTbHAs
Craam ; 7 15 24 24 30
y4eOHOI QLEHKA.
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paboThI Bcero: Bcero:
(moBoasaTC 76. 156.
; 15 4. mpakT.
A 10 (7 nexu. x 1 | (15 4. npakt Atecraa
CBeJeHUs 6.) x16.) ATTecTanus B
[Tpumeya B popme |-
CTY/IEHTOB ; ITaccuBHOE ITaccuBHOE (hopme
HUSL: KOJUIOKBHYM
HA NepBOM TPUCYTCTBHE | HPUCYTCTBHE - . KOJUIOKBHYMa
y4yebHOM B ayOUTOPHH | B ayJAUTOPHH
3aHATHH) HE He
OLICHUBAETCS. | OILIEHHBAETCS.
Maxcumanvnas cymma = 100 6annos

Kpurepnii nepecyera
0aIIoB B TPaJUILHOHHYIO
OLIEHKY II0 HTOraM
paboTHI B cCEMECTpe H
9K3aMeHa

60 1 MeHee OAIIIOB — HE 3aYTEHO;
61...100 — 3auTeHoO.

Kpurepun gomycka x

JUist  nomycka K IIpOMEXyTOYHOH  arTecTaluy IO

IIPOMEKYTOYHOH AUCLIHIUIAHE 33 CEMECTp oOydaromuiicsi OJDKEH HabpaTh II0
aTTecTaluu, UTOraM TEKYINEro U pyOexHOro KOHTpoeH He MeHee 51 Gamia.
BO3MOXHOCTH ONTy4eHus| B ciydae ecom oGywarommiics mabpan memee 51 Gamma, To K
9K3aMEHAIMOHHOM aTTECTAlMOHHBIM HCIIBITAHHUSAM OH HE J0MyCKaeTcs.

OLICHKH Jns monydeHms dKk3ameHa 63 IpoBeEHHS MPOLIEYPhI
«aBTOMAaTUYECKUY II0 IPOMEXYTOYHOH ~aTTeCTAllMM  O0ydYaromeMycs HeoOXOMHMO
JUCLHIITHHE, HabpaTh B XOJle TEKYINEro U py6exXHEIX KOHTpOIell He MeHee 61

BO3MOXHOCTb IOJIy9EHUS
OOHYCHBIX OaiIOB

Gamra. B stom ciydae mror GamibHOM OINEHKH, MOTydaeMoit
o0ydJarommmcest, ompenensercs 1o KOJIMYECTBY  OaslioB,
HaOpaHHBIX MM B XOJIe TEKYLIEro U pyOexHBIX KOHTpouei. [Ipu
9TOM, HAa YCMOTpeHHEe IIperojaBarelis, OaIbHAS OLEHKA
oOyJaromerocss MOXeT OBITh IOBBIIIEHA 3a CYET HOJy4YEeHUS
AOIOJTHATEBHBIX OAIIOB 32 aKaAEeMHUYECKYIO aKTHBHOCT.
OG6yuaromuiics, uMeromuii mpaBo Ha HIOJIyYEHUE OLEHKH
6e3 mpOBeNEHMS IpPOLEAYPHl MPOMEKYTOUHOM aTTecTalluy,
MOXXET IIOBBICHTH €€ IIyTEM CIA4YH aTTECTALUOHHOTO MCIBITAHMSL.
B cnyuae momyuenms o6ygarommMmcs Ha aTTeCTAHOHHOM
ucneiTaiuy 0 6amIoB WTOr GaIBHOM OLEHKH IO JUCHHIUINHE
HE CHIDKAeTCsl. :
3a aKaneMHYECKyl0 aKTHBHOCTH B XOJE€ OCBOCHHUS
AUCLIUIUTMHEL, y9acTHE B YYeOHOM, Hay4HO-HCCIIE0BATEIBCKOM,

CIOPTUBHOH,  KYJIBTYPHO-TBOPYECKOH M OOMIECTBEHHOM
NEATENPHOCTH ~ O0ydYaroImeMycss MOTYT OBITh  HAYHMCIICHE
JAONONHUTENbHBIE  Gammel.  MakcHMalbHOE  KOJHYECTBO

JIOIIOJIHUTENBHEIX OaloB 3a aKaJIEMMYECKYI0 aKTHBHOCTD
cocrasmser 30. &

OcHoBaHMEM JUIS TIOJMyYEHMS JMOMONHUTEILHLIX GalIoB
SIBJISTFOTCS:
- BBINOJHCHHE JONONHMTENbHBIX 3aJaHHi II0 JHCIUILIMHE;
JOIIOJIHUTENBHBIE OaJIBI HAYUCIISTIOTCS IIpEToaBaTeleM;
- YdacTHe B TeEYeHHMEe CeMecTpa B y4eGHOM, HaydHO-
HCCIICIOBATENBCKOH, CHOPTHBHOM, KyJIbTYPHO-TBOPYECKOH H
obmecTBenHoM nesrensaocT KTV,
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4 | ®opmel 1 BUJIBI yUeOHOIH B ciyuae ecnu K MpOMEXYTOYHOM aTTecTaruu (ax3ameny)
paboTeI Wist HaOpaHa cymma MeHee 51 Gamna, o6ydaromeMycs: HEOGXO0IAMO
HEYCIIeBAIOIIUX Habparh HeIoCTalolIee KOJIUYECTBO GAIUIOB 3a CYET BBIIONHEHHS
(BOCCTAHOBMBIIMXCS HA | JONOHHUTENBHBIX 3alaHMii, 10 KOHNA IOCIeHEil (3aueTHOIA)
Kypce 00y4eHust) HEJIENTN CeMecTpa. -
o0yyaromuxcs st JInkBunanyus axaneMHYeCKUX 3a/[0JDKEHHOCTEH, BO3HUKIIEX H3-
HOJTyYeHHUS 32 pasHOCTH B YYeOHBIX IITaHAX IIpd TIEPEBOAE HIIH
HEZIOCTAIomuUX 6alioB B | BOCCTaHOBIEHHUH, IIPOBOUTCS yTeM BBIIIOJTHEHHSI
KOHIIE cemecTpa JOTIONHUTENBHBIX  3allaHHi, GopMa H  00BEM  KOTOpPBIX

ONIpEJIEIAECTCS IPENOIaBaTENIEM.

6.3. IIpoueaypa onennBanus pe3yJbTATOB 0CBOEHHS TUCHUILIMHBI

PybexHbie KOHTPOMH MPOBOAATCS B OPME KOIUIOKBHYMOB, KayKIbif 13 KOTOPBIX BKIIIOYAET YCTHOE
cobece/l0BaHNE M MHCBMEHHYIO paboTy 10 3amanusm. Ha Kabrii pyOEKHBIN KOHTPOJIB OTBOAUTCS
1o 1 akanemuyeckoMy 4acy. [IpernonaBarelns oLeHuBaeT B 6amiax PEe3yJIbTATEI KaXI0r0 pyOesKHOTo
KOHTpOJIA M 3aHOCHT MX B BEOMOCTH TeKyIUeH ycmeBaeMocTd. Ilepes MpOBeNEHHEM KaXIOro
PYOEXKHOro KOHTpOJS IperojaBaTeNs IPOpabaTHBAeT ¢ 00y9JalOIMMHCSA OCHOBHOM MaTepHa
COOTBETCTBYIOLIMX PA3/IENIOB IUCLUILIMHEI B (POPME 3aHATHSA-IUCKY CCHH.

OK3aMeH TPOBOMMTCS B (JOPME YCTHOrO COGECEeNOBAHMA. Bompockl x sk3ameHy comepxkarcst B
OmIteTax, BKIIOYAIOMIMX 110 2 TEOPETHYECKHX BOIPOC, Pa3BEPHYTHIA OTBET Ha KKIBIH U3 KOTOPBIX
OLICHUBAETCA 110 15 Ga/uIoB; MakCHMalbHas OLEHKA IIPH OTBETE Ha JBa BOIPOCA SK3aMEHAIHOHHOTO
6unera — 30 GawioB. Ha moaroToky x OTBETY OOy4aromeMycs NaeTcs MHUHAMYM 45 MHHYT.
Pesynbratel Tekymiero KOHTpONSl YCIIEBAaEMOCTH M 3K3aMeHa 3aHOCSTCS IpernojaBareyieM B
SK3aMCHAIMOHHYIO BEIOMOCTb, KOTOpasi CIAeTCsi B OPTaHM3alMOHHBIA OTHEN MHCTHTYTA B JEHb
3a4eTa, a TAK)KE BBICTABIISIFOTCS B 3aYETHYIO KHIDKKY 00YJaroIerocs.

6.4. [IpuvepbI OIeHOYHBIX CPEACTB 11 Py6eRHBIX KOHTPOJIeH U 3K3aMeHa
6.4.1 Ilpumepnaa memamura uHOUGUOYANbHYIX 3A0AH LI (mem omuemos no npakmuueckum
pabomam) ona mekyuiezo KOHMpoOnA ycneeaemocmu

Onrcanne aGoOpTHBHOrO Iy TH BUPYCHOH HH(EKIHH
Onrcanue penpoayKTHBHOIO Iy TH BUPYCHOMN HHpEKIUH
Onrcanue MHTErPaTHBHOTO IyTH BUPYCHOH HHEKIIUH
Cosnanue 5 eKTHBHBIX BAKIMH POTHB IPUIIIA
OCHOBHbIE OT/THYHS BHPYCOB OT KJIETOYHBIX (POPM KH3HH
MeTo/bl Ky TbTHBHPOBAHHMS BUPYCOB

MerTozpl IMarHOCTHKY BUPYCHBIX MH(EKIMHA

Bupycel, Be3biBaromue HEUpOUH]eKIHH

Bupychl, BEI3BIBAIONINE IPEMMYIIECTBEHHO KHIIEYHbIE uHpeKIHn
Bupycel, BE3BIBaroIIHe «IeTCKUE» HHDEKIHH

Bupychl, BbI3BIBaromIe peciupaTopHble HEGEKIIY
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PHK-cozeprkamue GakTeprodary.

6.4.2. 3a0anua ona pybeicHo20 KOHMPONA:

Jlononnune mabauyy: enecmu ceeden
0p2aHU3MA-XO03AUHA HA 6UPYCH,

Tabmuna

Ipumep 1-z0 pybesicHo20 KOHMPONA
UA 0 NyMAX pazeumua 6UpyCHOIl UHpeKyuu U peaKyuu
yio undpexuuio (npoaenenue 3abonesanusn)

CeMeiicTBA BUPYCOB IIO3BOHOYHBIX U 0€CTO3BOHOUHBIX YKHBOTHBIX

JTHK — reHOMHBIC BHPYCBI

Poxviridae Chordopoxvirinae Orthopoxvirus (V)
Bupycsl OCIIBI 4eI0BEKa B (BEpYC HATYpPAIbHOH OCIIBI
KHBOTHBIX genoBeKa ¥ 00e3bsH)
Parapoxvirus (V)
Avipoxvirus (V)
Capripoxvirus (V)
Leporipoxvirus (V)
Suipoxvirus (V)
Entomopoxvirinae Pox A (I)
Pon B (I)
Pox C (I)

Herpesviridae Alphaherpesvirinae Pox 1 -BIIT' 1 (V)
Bupycsl repreca u Pox 2 —BIIT 2 (V)
[UTOMETAIHA (BUpYCHI IPOCTOTO Tepreca 1

u2)
Betaherpesvirinae Pox 1. [luroMeraioBHpyChl
venoseka — LIMB (V)
Pop 2. IluToMeranoBApyChl
menneit (V)
Gammaherpesvirinae Pox 1 (V)
(Bupyc Ducraiina-bappa,
HBLV - repnetnyeckuii B —
JIIMIIOTPOTIHBIA BEPYC)
Adenoviridae Mastadenovirus (V)
AIIeHOBHPYCHI (BUPYCHI Aviadenovirus (V)
pecupaTOpHbIX
3a60IeBaHUMN)
Papovaviridae Papillomavirus (V)
[TanoBaBHpPYCHI Polyomavirus (V)

Parvoviridae Parvovirus (V) (RA-1

ITapBOBHPYCHI peBMaTOMHBIH apTpuT; B19)
Dependovirus (rpynmna
BHPYCOB aJICHOCATEILINTOB
(V), OCIOXKHEHHAS
aIeHOBHPYCHBIX HH(EKIIHH)
Densovirus (I)

Iridoviridae Iridovirus (I)

Bupychl pajly>KHOCTH I'pynna BUPYyCOB

HACEKOMBIX a(pUKAHCKON JIMXOPAIKH
ceuneit u ap. (V,I)

Baculoviridae Baculovirus (I)

Bupycs! sIEpHOTO
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MOJTMOPO3a

Hepadnoviridae
I'emagHOBHPYCHI

Bupyc renarura B (HBV)

PHK-reHOMHBIE
BHPYCHI

Rhabdoviridae
PabnoBupyChI

Vesiculovirus (V,I)
(BUpYyC BE3HKYJIIPHOTO
CTOMATHTA)
Lyssavirus (V,I)
(Bupyc GemeHcTBa)

I"'pynma pabaoBHpYyCOB
pacrenuit (P,I)

Paramyxoviridae
ITapaMHKCOBUPYCBI

Paramyxovirus (V)
(BUpyCHI aparpumna u
3MUEMHYECKOr0 TTApOTHUTA)
Morbillivirus (V) (Bupyc
KOpH)

Pneumovirus (V)
(peciupaToOpHO-
CHHTHIHATBHBIA BHPYC)

Orthomyxoviridae
Bupycsl rpumnmna

Bupycsi rpumma A, B, C

Influenzavirus (V)
(Influenzavirus C) (V)

Arenaviridae
ApeHaBUPYCHL

Arenavirus (V)
muM(OIUTapHOTO
XOpPHOMEHHHIHTA,
Jlacca (Hurepmus))

(BEpyC

BHpYC

Coronaviridae
KopoHaBHpPYCHI

Coronavirus (V)

(11 BHIOB, B TOM YHCIIE SARS
- BHUPYC ATUTIAIHON
[HEBMOHHH)

Reoviridae
PeoBupyCHI

Reovirus (V)
Orbivirus (V)
(BUpYCHI KEMEPOBCKOH
JIEXOPAJIKA ¥ KOJIOPAJICKOH
JIUXOPAJIKH)

Rotavirus (V)
Phytoreovirus (V)
Fijivirus (V)

['pynmna BHPYCOB
IUTOILIa3MEHHOTO
nomsapo3a (I)

Retroviridae
Onyxonepozusie PHK-
BHPYCHI M CXOJIHBIC ar€HTHI

Oncovirinae

Bupycsi Tana C (V)
Bupycsi tana B (V)
Bupycsi tana D (V)

Spumavirinae

(BMpYCHI, BEI3BIBAIONIUE
CITHSIHAE KJICTOK)

Lentivirinae

(BUpYCHI MEAIEHHBIX
MHQEKIHT: BUCHBI-MI/IU OBEI,

BUY)

Poet He BbieneHs! (V)
Ponst He BoigeineHsl (V)
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Bunyaviridae

ApGoBHpYCHI CyIeprpymIibl
ByHbsiMBEpa U IP.

Bunyavirus (V,I)

I'pynna MOCKHTHBIX
muxopaznok (V,I)
(cHUIMIHHCKOH,
HearnoJIMTaHCKOM, NOJTHHBL
Pudr)

I'pynma KT'JI-Konro (V,I) 1
1p. (KpBIMCKOH
reMOpparuyuecKoil THXOPaIKH)
I'pynna Vxyauemu (V,I)
Bupyc reMopparuyecKon
JUXOPaJKH C IOYESTHBIM
CHHIPOMOM

Togaviridae

ApGoBHpYCHI aHTHI€HHBIX
rpynn A u B: BUpyc KpacHyXH
H JIp.

Alphavirus (V.,I)
(apGoBHPYCHI IPYTITIEL A,
BBI3BIBAIOLINE JIUXOPaIKH
YukyH-TyHbs, Jleca CeMIuKy,
Cunabuc, KapenbCKoi;
sHIe(aIUT JIoImaeH)
Flavivirus (V.,I)
(ap6oBrpychl rpyms! B:
BUPYC KEITOM JTUXOPAIKH,
KJIEIEBOTo HIedannTa,
OMCKO}i TéeMOpparn4ecKou
JIAXOPAJKH, SATIOHCKOTO
sHIedanuTa, ICHre)
Rubivirus (V)

(BHDYC KpacHyXH)
Pestivirus (V)

Picornaviridae
JHTEPOBUPYCHI

Enterovirus (V)
(BUpYCHI IIOJIMOMHUETIATA,
Koxcaku rp.A u B,
ECHO, 3HTEpOBHPYCHI
ceporumnos 68-71, BUpYC
remnarura A)
Cardiovirus (V)
Rhinovirus (V)

(113 cepoTHnoB
PHHOBHPYCOB)
Aphthovirus (V) (Bupyc
SIypa)

I'pynmna BUpYCOB
6ecrno3BoHOYHBIX (I)

(Caliciviridae)
Kanunusupychl

Calicivirus (V)  (Bupyc
Hopdoix)

Filoviridae

Bupycsl Map0Oypr, 96012
(B0o30yMTENH TSDKENBIX
reMOppari4ecKux JIMXOpanoK

Bupychbl renaTura Ha A, HH

1.Bupycsi renatuta C, E
2.JlensTa-BUPYC

2




[pumeuanue. st 0603HAYEHNS TTOPAKAEMOTO BHPYCOM XO3AHMHA NOC/IE HAa3BaHHS POJA B CKOOKaxX
cTaBiAT JsaTMHCKHe OykBel V (mo3BoHOuHBIE), | (Oecmo3BoHounble) mm P (pacrenus):
npe/roaraeMble Ha3BaHUS 3aKIIFOYEHBI B CKOOKH.

IIpumep 2-20 pybesicro20 KoHmMponA

3anonnume mabnuyy:
enucamo 6 c60000HbIE KNeMKU HA36AHUA GUPYCO8 U3 COOMBEMCMBYIOUUX ceMelicme.

Tabmuma
CemeiicTBa BUPYCOB, MOPAXKAIOLIMX HECKOJIBKO THIIOB X035€B
CemeticTBO Tun xo3s€eB
[I03BOHOYHEIE | GECIIO3BOHOYHBIE | II03BOHOYHEIE H pacTeHus u
0€ecII03BOHOYHBIE 0eCII03BOHOYHEIE

Poxviridae
Iridoviridae
Rhabdoviridae
Togaviridae
Bunyaviridae
Reoviridae
Parvoviridae
Picornaviridae

6.4.3. Tlepeyenn BONPOCOB K NPOMENKYTOYHOMY KOHTPOJIO (3K3aMeHy) N0 JHCLHILIHHE
«O0mas BHPYCOJIOTHS» M0 HTOraM 3 ceMecTpa.

Jlath omvcanue abOPTHBHOTO IyTH BHPYCHOM HH(MEKIUH

JlaTh omrcaHue PenpoAyKTHBHOTO ITyTH BUPYCHOM HHMEKIUH
JlaTh onMcaHue HHTETPaTHBHOTO IyTH BHPYCHON HH(MEKINH

B 4eM cOCTOSIT TPYIHOCTH Co3NaHus 3G eKTHBHBIX BaKIUH IPOTHB IPHIIIa?
CdopMymrpoBaTh OCHOBHBIE OTJIHYHS BUPYCOB OT KJIETOYHBIX (POPM JKH3HH
MeToBI KyJIbTHUBHPOBAHUS BUPYCOB

MeTo/15! JHATHOCTHKH BHPYCHBIX HH(pEKIHi

Bupycsl, BEI3BIBAIONINE HEHPOHHDEKIIUH

Bupychl, BRI3BIBAIOIINE IIPEUMYIIECTBEHHO KUIIEYHBIE HH(DEKIHH
10. Bupychl, BEI3BIBAIONIHE «IETCKAE) HHOEKIHN

11. Bupycsl, BEI3HIBAIONINE PECIIHPATOPHEIE HHD)EKIIMA

12. PHK-copepxamue 6akrepuogary.

13. ITuxopHABHPYCHIL.

14. ®naBUBHPYCHL.

15. ToraBupycesl.

16. Bupycs! pacTeHui.

17. PabnoBupycCEHI.

18. [lapaMHKCOBHPYCEIL.

19. OpTOMHKCOBUPYCHI.

20. ByHbSIBHPYCEL

21. ApeHaBHpYCEHIL.

22. PeTpoBHpPYCHIL.

23. IlapBOBHpYCHL

. . B

W ONL AW~
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24, Baxrepuodaru ¢ opronenodeunoi JTHK.
25. Bupycsl rpyniibl OCIBI-OCIOBAKIMHBL.
26. I'epriecBHpYCHIL.
27. ITanioBaBUPYCHI.
28. AICHOBUPYCHIL.
29. BuporeHus H yMEPEHHBIE BUPYCHI.
30. Bupouasl.
31. Bupyc renaTura JenbTa.
32. I[IpuoHsIL
33. UuarepdepoH.

6.5 ®oH OLIEHOYHBIX CPEICTB
TomuEri 6aHK 3a7aHuil IS TEKyIIero, pyOeXHBIX KOHTPOJICH U IPOMEXYTOYHOM aTrTecTallu I0
JMUCIMIUTAHE, TIOKa3aTeld, KpUTEpUH, Kbl OLUCHHUBAHMA KOMIIETEHIWHA, METOJHYECKUE
MaTepHaJIbl, ONPEIe/IAIONINe IPOLEYPhI OLCHHBAHHA 06pa30BaTeNIbHBIX Pe3YIbTaTOB, IPUBE/ICHEL B
y4e6HO-METOAUYECKOM KOMILICKCE JUCIIHILIHHEL

7. VyeGHO-MeTOIHYeCKoe H HHPOPMAIHOHHOE obecnmeuenye THCHUILIHHBI

7.1. Ocnosnaa a1umepamypa :

Herpycos A.U., Korosa U.b. Muxpo6roIorns : y9eOHHUK : UL CTYICHTOB BY30B, o0ydaromuxcs 1o
HAIpPAaBJIEHHIO IOATOTOBKH OakanaBpa "Brosorns" ¥ 6HOIOrHYecKuM crienuansHocTsm / A. 1.
Herpycos, Y. b. Korosa. - Mocksa: Axagemus, 2007. 350 c.

7.2. lononnumenbHaa 1umepamypa

Jlykomckasi K.A. MEKpoGHONOTHSA € OCHOBAMH BUPYCOJIOTHH : y4eGHOe nocobue Iy CTYACHTOB
IeJarornIecKuX HHCTATYTOB 10 OHONOTrHYECKUM 1 XHMUHYCCKIM cnenuansHocTsM / K. A.
JIyxomcxkasi. — Mocksa: IIpocBemenue, 1987. 192 c.

7.3 Ilepuoduueckue u30aHuA

Muxkpo6uonorns. M. (12 HoMepoB B rom).

BOIpPOCH BUPYCOJIOTHH: XKypHA / IO e, JIseoBa JI.K. - M. : Meauiuaa

MoJteKy/IsipHas TeHETHKA, MAKPOOHONIOTHSL ¥ BUPYCOJIOTHA : HAayJHO-TEOPETUHECKHH XKypHAI / 0N
pen. C. B. Kocrposa. M. : Memnmna

7.4 Memoouueckaa 1umepamypa

Haymenxko 3.C. OcHOBHBIC HMEHA U JIaThl B HCTOPHH MHKpPOOHOJIOTHH (METOAUYECKHE yKa3aHHs).-
Kypran: KI'Y, 2006.- 35 c.

Haymenko 3.C. OGmmas BUPyCONOrHs (METOAMICCKHIE ykasanus) /Ha npasax pykomnucu.- Kypras:
KI'Y,2017.-35c.

Haymenko 3.C., Haymenxo H.W. 3yuenue 6ropa3Ho00pa3us pacTeHnuit, rprboB,
MHAKPOOPTAHH3MOB U BUPYCOB : METOJMYECKHE YKa3aHUs K KypCaM «AJBrOJIOTAS X MHKOJIOTHSY,
«BrIcIue pacTeHusy», KMHEKpoGHOorus», «Bupyconorusy Uit CTyACHTOB CIENHATEHOCTH
BUOJIOTUS (020201, 050102) / MusnCTEPCTBO obpasoparus 1 Hayku Poccutickoil Desiepaniy [u
ap.] ; [cocr.: 3.C. HaymeHKo, H.U. Haymenxo). - Kypran: M31arenbcTBo Kypranckoro
rocyaapcTBEHHOrO YHUBEPCHUTETA, 2009. - 46 c.

7.5 Humepnem-pecypchol

Ne HHuTepHET-pecype KpaTkoe onucaHue

®denepanbHblit nopran «Poccuiickoe

6 | http://www.edu.ru/
o0Opa3oBaHuE)
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http://ru.wikipedia.org

OHIMKIONENUs Bukunenus

Caiit MOCKOBCKOTO rOCy1apcTBEHHOTO

8 | http://www.msu.ru
yHuBepcuTeTa uM. M.B.JIomoHOCOBA

9 | http://elibrary.ru ONeKTpoHHasl Hay4Has OGubiuoTeka
Hayuno-o6pa3oBarensHelii poexT,

6 | http://sbio.info IOCBSIIEHHBIN OHOJOTHA B CMEXKHBIM
HayKam

7 | http://www.ebio.ru/index-1.html buonorus - snexTpoHHbI yueOHUK.

8 | http://www.cellbiol.ru X HIOPMSIE ORHO- CIIpAROHTAH, PECype 110
OGuonoruu

9 | http:/lib.kgsu.ru/ bubmuorexa KI'Y

10 | http://www.studentlibrary.ru/ OnexTpoHHas GUGIHOTEYHAs CHCTeMa

"KoHcynpTanT crynesra"

11

http://propionix.ru/knigi-po-mikrobiologii

Wudopmanmonnas cucrema Propionix.ru -
KHuru no mukpobuosaoruu

8. ”H®OPMAIIMOHHBIE TEXHOJIOFI’iI/I,
ITPOI'PAMMHOE OBECIIEYEHUE
N UTHO®OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI

OBC «Jlaupy»

9BC «Znanium.comy

B

OBC «KoHCYIBTaHT CTyIEeHTa»

«I"apadT» - CIIpaBOYHO-IIPABOBAs CHCTEMA

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIHUILINHBI
MarepuanbHo- TexHHYecKoe OOecIeYeHHe MO pealu3aldy [UCIAILTMHBI
OCYWIECTBIIACTCS B COOTBETCTBMHM C TpeboBanusmu PI'OC BO no nanHOM
00pa3oBaTeNbHOM POrpaMMme.

Ipu mcmonb30BaHAM SMEKTPOHHOrO 00YYeHHs M NMCTAHIMOHHBIX 0Opa3oBATENBHBIX TEXHOTOTHI
(mamee 30 u JIOT) 3aHsTHA MONHOCTBIO WM YacTHYHO MPOBONATCA B PEXHME OHIAHH., OOBEM
AUCIHUIUTMHBI ¥ PACIPENENICHUE HAarpy3KH II0 BHAaM paboT cooTBeTCTBYeT 1. 4.1. Pacnpenenenue

10. JUISI CTYJIEHTOB, OBYYAIOIIMXCA
C HCIIOJIb3OBAHUEM JTUCTAHIIMOHHBIX OBPA30BATEJIBHBIX
TEXHOJIOI' i

GaILIOB COOTBETCTBYET I.6.2. OO MOXKET GBITH H3MEHEHO B COOTBETCTBHH,C PELICHAEM Kadeapsl, B

ciyqae nmepexoma Ha 90 u JIOT B mpomecce oOyuenus. Pemenue xahenpsl 06 HCIIOIB3yeMBbIX
TEXHOJIOTUSAX M CHCTEME OLIEHHBAHHS NOCTHKEHHH 00yYalONUXCs IPUHUMAETCS C YYETOM MHEHHMS

BEAYLIEro nMpenogaBaTellsl H JOBOIHUTCS N0 CBEISHUS oﬁyqa}omﬂxca.
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AHHOTanuA K pabodeil mporpamMme MCIIUILIMHBL
«BupycoJorus»

00pa3oBaTeIbHON IPOrPaMMBI BEICIIETO 00pa30BaHUS —
IpOrpaMMbl MarCTPaTyphl
06.03.01 — Buosorns
HanpaBneHHOCTS: 3
«Mmukpoouoorus»

Tpynoemkocts muctumminsr: 3 3E (108 akanemudeckux yaca).
Cemectp: 3 (ouHast, 09HO-3204Hast HOPMEI 0OYUEHHS).
DopMa MPOMEKYTOYHON aTTECTAIMH: SK3aMeH (3 ceMecTp).

Copep:xanue IHCHHIUIHHE

Beenenne B ncropuro BEpycosornn. MecTo BupycoB B 6uochepe. CrpykTypHEIE 0COOEHHOCTH,
OHOXHMHUSI, TEHETHKA, MOJNEKYJApHAs OHOJOTHS M OCHOBBI PENMPOYKIHH BHUPYCOB. OCOBEHHOCTH
BHPYCHOH HH(EKIMY Ha KJIETOYHOM, OPraHU3MEHHOM M NOMyJIAHOHHOM ypoBHsX. PHK - u JHK -
cozmep:xamue BUpychl. Bompock! kinaccupuxanyuy BUpycoB. B3anMoeiicTBHS BUPYCOB M KIIETOUHBIX
opm xu3nu. MHbexuu, Bo3bBacMEble BUpycaMi. OTIENBHBIE TIIABbI MEIHITMHCKON BUPYCOJIOTHH,
JaCTHOH BHPYCOJIOTHH M CMEXHBIX C BUPYCOJIOTHEH NHCIMIUIMH: UMMYHOIOTHH, IHIEMHOJIOTHY,
T€HETUKH, MOJIEKYJISIPHOM OHOJIOTHH.
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JIUCT

perncTpanHy H3MeHeHHH (nomosHeHnii) B pabo4yio mporpaMmy
y4e0HOi AHCIHNIHHDI
«O0mas BHPYCOJIOTHID»

W3menenns / 0N0AHEHNs B pabo4yio NporpamMmy
Ha 2017 / 2018 yue0nblii roa:
Paznes 7 paGoueil mporpaMmbl y4e0HOMH THCHAIVIHHBL TIUTATE B caeayoneil pelaKuH:

7 VueGHo-MeToxHIeCKoe H HHPOPMALHOHHOE o0ecnedeH e AU CIHILITHHDI

7.1. Ocnosnasa numepamypa

MeuuaHCKas MEKPOOHOJIOrHs, BAPYCOIOTHS i MMMYHOJIOT AL B 2-x Tomax. Tom 1. [DnekTpoHHbIH
pecypc] : yuebuuk / Ilox pen. B.B. 3sepesa, M.H. Boitgenxo. - M. : I'D0TAP-Meaua, 2010. -
http:f/ww.studentlibrary.m/bookfISBN9785970414187.html — Jloctyn u3 OBC «KoHCYNbTaHT
CTyHEHTa»

MeaunuHCKas MUKpOOHOJIOTHS, BUPYCOJIOT s 1 HMMYyHOJIOTHL. B 2-x Tomax. Tom 2. [DneKTpoHHbIA
pecype] : yuebuuk / IToa pex. B.B. 3sepesa, M.H. Boifuerko. - M. : TDOTAP-Menua, 2013. -
http:ﬁww.studentlibrary.rufbookfISBN9785970425855.htm1 — Jloctyn u3 OBC «KoHCYNbTaHT
CTYJICHTa»

Herpycos A.J., Korosa U.b. Muxpo6rosIorys : y9eOHHK : ISl CTY/ICHTOB BY30B, o0ydJaromuxcs mo
HAIpaBJIEHHIO OJTOTOBKY OaKasnaspa "Buonorus" u 6uoorndeckuM crienpansaocTs / A. U
Herpycos, 1. b. Korosa. - Mocksa: Axanemus, 2007. 350 c.

7.2. lononnumenvran numepamypa

Jlyxomckas K.A. MHKpOGHOJIOTHSA C OCHOBAMH BHPYCOJIOTHH - y4eGHOe mocobue Ui CTyICHTOB
[1eJIarOTMYECKAX MHCTHTYTOB 110 GHONOrHIECKAM ¥ XUMHICCKIM cnermmansHocTsM / K. A.
JIyxomckasi. — Mocksa: [Ipocsemienue, 1987. 192 c.

MuKpPOGHONOTHSI, BEPYCOJIOTHS: PYKOBOJICTBO K MPaKTHHECKHM 3aEaTASM [DNIeKTPOHHSBIHA pecype] :
yue6. nocobue / 3sepes B.B. [1 ap.]; mox pen. B.B. 3sepea, M.H. boiiuenko - M. : I'D0TAP-
Menma, 2015. - http://\w;w.studentlibrary.1‘ufbook/ISBN9785970434956.htmi — Joctyn u3 9bC
«KoHCYIBTaHT CTYACHTA)

7.3 Ilepuoouueckue u30aHuA _

Mukpo6uosnorss. M. (12 HOMEpoB B ron). IlomHOTEKCcTOBass ~ BEPCHSL. URL
http://elibrary.ru/title_about.asp?id=7899/ (nara oGpareHus 05.11.2017)

Bompocsl BHPYCOJIOrHy [DNEKTPOHHBIH pecype]: xypHai / mox pex. JIbBosa LK. - M. : MenumuHa-
URL http://www.studentlibrary.ru/book/— Jloctyn u3 ABC «KOHCYJIBTAHT CTYACHTa»
MoJteKy/sipHas TeHETHKa, MUKPOOHONOrHMs M BHPYCOJIOTH [DnexTpoHHEI# pecypc]: HaydHO-
TEOPETHUECKHM IKypHAI / moxm pen. C. B. Kocrpopa. - M. : MegunuHa - :
http://ww.studemlibrary.nlfbook/0208-0613-2012-01.html/— Noctyn u3 OBC «KoHCYIBTaHT
CTYJICHTa»

7.4 Memoouueckaa 1umepamypa

Haymenko 3.C. OcHOBHBIC HMCHA U JIaThl B HCTOPHH MHKPOOHONIOTHH (METOTHICCKUE yKa3aHHs).-
Kypram: KI'Y, 2006.- 35 c.

Haymenko 3.C. Obmasi BUPYCOJIOTHS (MeTonuueckue ykaszanusi) /Ha mpaBax pyKOIHCH.- Kypras:
KI'V, 2017.- 35 c.

Haymenko 3.C., Haymenxo H.W. Msyuenue 6uopa3Ho06pa3us pacTeHMH, FPHOOB,
MHKPOOPTaHH3MOB U BUPYCOB [DnexTpoHHbIHA pecype]: MeTOMIECKHe yKasaHus K KypcaM
«AJIBroJIOTHSI ¥ MHKOJIOTHSI», «BBICIINE PACTCHHSD?, «Mukpo6uosorus», « Bupyconorus» sl
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cryaenTos crenuansrocTd BUOJIOIMAA (020201, 050102) / MunucTepeTso o0pa3oBaHHs ¥ HAyKH
Poccuiickoit ®enepanuu [u 1p.] ; [coct.: 3.C. Haymenko, H.U. HaymeHko]. - DIeKTpOoH. TEKCTOBBIE
nau. (Tai daiina: pdf ; pasmep: 650 Kb). - Kyprau: H3narenscTso Kypranckoro rocy1apcTBEHHOTO
yauepcuterta, 2009. - 46 c. - loctyn u3 O9bC KI'Y

7.5 Humepnem-pecypcol
Ne HuTepHET-pecype Kparkoe onucanue
6 | http:// el ®enepanbHbli noprain «Poccuiickoe
00pazoBaHUEN
7 | http://ru.wikipedia.org DHuuKIoneus Bukuneaus
8 | http:/ e Caiir MOCKOBCKOr0 rocy1apCTBEHHOTO
yuusepcurera uM. M.B.JlomonocoBa
9 | http://elibrary.ru DnexTpoHHAs Hay4yHas 6ubimoTexa
: : Hayuno-06pa3oBaTebHEIH IPOSKT,
6 | http://sbio.info MOCBAIEHHBIA OHOJIOTHH B CMEXHBIM
HayKaM
7 | http://www.ebio.ru/index-1.html Buoorus - 3JIeKTPOHHBIH yJeOHHK.
8 | http://www.cellbiol.ru gﬂ‘l"’pmau“"*‘“""’“l’a‘*"‘m‘m pscypeIo
HOJIOTHH
9 | http:/lib.kgsu.ru/ Bu6muorexa KI'Y
10' |ttt/ znanitm con/ ?J]GKT-]JOH"Haﬂ OubIHoTEeYHAast CHCTEMA
: e znanium

DneKTpoHHast GuOIHOTEYHAasA CHCTEMA
"KoHCy/IBTaHT CTy/IeHTa"
Undopmaruonnas cucreMa Propionix.ru -
Kaurs mo MEKpoOHOJIOTUH

7.5 Ilpozpammnoe obecneyenue CO6PEMEHHBIX UH(OPMAYUOHHO-KOMMYHUKAYUOHHBIX
MexXHOoN02uUl
Ilpu dYTeHMH JICKIMH HCIONB3YIOTCS CIAHIOBBIC NPE3CHTALMH. MunumaipHble TpeOOBaHHA K
OIIEpAIMOHHOM CHCTEME U IIPOrpPaMMHOMY 0GECIICUCHHIO KOMIIBIOTEPA, HCIIOJIB3YEMOr0 IIPH IOKase
craitnossix mpesentammit: Windows XP Starter Edition, Microsoft Office (xopm. nuuen3us), Foxit
Reader Pro Bepcus 1.3. Ilpu IpOBEJCHHH TNPAKTMYECKUX PabOT HCHONB3YETCS udposast
MHKDOCKOTIHAs cucTeMa BH3yamusauuu Expert Prima (LOMO PLC.2007) ¢ nHMIEH3HOHHBIM
IpOrpaMMHBIM OOeCIIeYeHHeM Ul 3axBaTa M PEJaKTHPOBAHHA doTo- W BHACOH300paKEHUH
EXPERT Prima Bepcus 1.0.2.35 /
OTBETCTBEHHBIH MPETIO1aBaTENb % /3.C.Haymenko/

/

Vi3MeHeHNs YTBEPIKICHBI Ha 3aceianny Kabenpsl «13» oxrsa6ps 2017 r.,
IMpotoxon Ne 2

11 | http://www.studentlibrary.ru/

12 | http:/propionix.ru/knigi-po-mikrobiologii

%\
|
; «13» oxtsa0ps 2017 1.

3asenyromuii Kadeapoi

&
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