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IMporpamma auctmutiasl "Mukpoduosorus”; 19.03.01 "Buorexnosnorus”.

Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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IIporpaMmy AUCIMTUTMHEL pa3padoTaii(a)(u): JOIeHT, K.H. (pomeHT) Apymmaa [.P. (kadeapa mukpoduosnoruu, Lentp 6uosnorun
U TIeJJarOruIecKoro odopasosanus), kasfes@gmail.com

1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenust OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIWIUTUHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIIeTeHIH npuoopeTaeMoii KOMIETEHIINN
OIIK-1 CriocoOeH U3y4aTh, aHaIM3UPOBATh, UCTIOJIBL30BATh OUOJIOTHYECKHe OOBEKTHI U MPOLIECCHI,

(OCHOBBIBAsSICh Ha 3aKOHAaX Y 3aKOHOMEPHOCTAX MAaTEMATUYECKUX, (1)1/13I/I‘ICCKI/IX, XUMUYCCKHUX U
OHOJIOrMTYECKUX HayK U UX B3aUMOCBSA3AX

OIIK-5 CriocobeH IKCIUTYaTUPOBATh TEXHOJIOTMYCCKOE 060py)1013aH1/Ie, BBIIIOJIHATH TEXHOJIOTMYECKUE
OIepaluu, yupabBjiasTbh OMOTEXHOJIOrMYECKIUMU nponeccaMm, KOHTPOJIUPOBATb KOJIMYCCTBEHHBIC
1 KAYCCTBCHHBIC ITOKA3aTCIN nonyqaeMoﬁ npoaAyKInn

OO6yyarnmuiicss, OCBOUBIINI JUCHATUTAHY (MOLIYJIb):

JloJKeH 3HaTh:

- 0COOEHHOCTHU CTPOEHHUs1 OAKTEepUl, apXei 1 BUPYCOB U (DYHKIIMHU UX OTIEJbHBIX CTPYKTYP,

- IWIIEBBIE TTOTPEOHOCTH MUKPOOPraHU3MOB,

- Ipo0OJIeMbl TAKCOHOMHUYECKOTO PaCHONIOKEHHs] IPOKAPUOT U BUPYCOB,

- OCHOBHBIE HAIIPABJICHUs B CUCTEMATHKE IPOKAPHUOT, IPOUCXO3K/IEHNE BUPYCOB,

- 0COOEHHOCTH MeTabo3Ma OakTepuil, apxei, BUPYCOB,

- pOJIb IPOKAPHOT U BUPYCOB B 9KOCUCTEMAX M OHocdepe B 1IEI0M, a TAKXKe B HAPOAHOM XO35MCTBE U MEVLIMHE,
- B3aMMOOTHOILEHHS TIPOKAPHUOT MEXKAY COOOM, C 9YKapUOTaMH U BUPYCaMH,

- IpaBWJIa TEXHUKX OE30MIaCHOCTH M TIOBEJEHH S ITPU MPOBEAEHUN MUKPOOHOJIOTHYECKUX PaboT B JaOOPaTOPHBIX U
TIPOMBIIIUIEHHBIX YCIOBUSIX.

HoykeH ymeTb:
- OPUEHTUPOBATHLCS B CELIMAILHON HAYYHOU U METOAUYECKOM JIUTEpAType MO MPOMIITI0 MOATOTOBKU U CMEKHbIM
BOIpOCaMm,

- QHAIM3UPOBATh, OLIEHUBATh U IPUMEHSATD MOJyYeHHbIE 3HAHUS MTPU U3yUYEHUHN IPYTUX JUCLHMILUIMH U B TPOECCHOHAIBHON
JesTeIbHOCTH,

- BECTH MUKPOOHOJIOTMYECKYIO pabOoTy: MPUTOTaBJIMBAThH MUTATENILHBIE CPEbl M PACTBOPHI, 0AaKTEPUOIOTHYECKYIO 1
XMMUYECKYI0 MOCYAy, CTEPUIN30BAaTh U XPAHUTB,

- IPUMEHSATh METO/IbI CBETOBOM MUK POCKOITNH, TTOCEBA, BBIACICHNS 1 MCCIIEJOBAHUS MOP(OJIOTHUECKUX U
(bU3MOIOr0-OMOXMMUYECKUX CBOWCTB MUKPOOPTaHU3MOB, KYJIbTHBUPOBAHHS, KOJIMYECTBEHHOTO y4eTa,

- AHAJIM3UPOBATb PE3YJIbTATbL MI/IKpO6I/IOJIOFI/I‘{CCKI/IX PICCJ'[CI[OBaHPIfI.

HoyokeH BlajeTh:

- TEOPETUUECKUMH 3HAHUSIMU 00 OCOOEHHOCTSIX CTPOEHUSI OaKTepHii, apxeil U BUPYCOB M (DYHKIMSIX UX OTHEJIbHbIX
CTPYKTYP, TAKCOHOMHYECKOM PaCOJIOKEHUH MTPOKAPHOT U BUPYCOB, OCHOBHBIX HAIIPABJIEHUsIX B CUCTEMATUKE ITPOKAPHOT, O
MIPOUCXO’KJIEHUH BUPYCOB, MHUILEBBIX TOTPEOHOCTSIX U OCOOSHHOCTSIX METa00IM3Ma MUKPOOPraHU3MOB, O
B3aMMOOTHOIIIEHUSIX TIPOKAPUOT MEKIY COOOM, C 3yKapuOTaMu ¥ BUPYCaMH, O POJI IPOKAPHUOT U BUPYCOB B 9KOCUCTEMAX U
6uocdepe B 11eJI0M, a TaKKe B HAPOJAHOM XO3SHCTBE U MEIUIINHE

- HaBbIKaMH HpaKTI/I‘JCCKOﬁ pa60TLI B MI/IKPO6PIOJIOI‘I/I‘-ICCKOﬁ na60paT0pI/H/1, BbIACJICHUA U KYJIbTUBUPOBAHU S
MHMKPOOPraHnu3MoB, UX MI/IKpO6I/IOIIOFI/I‘I€CKOI‘O HUCCIE€a0BaHUA.
,HOJ'DKCH AE€MOHCTPUPOBATDH CITOCOOHOCTh Y TOTOBHOCTb:

- YICTIOJIb30BATh MOJIyYeHHbIe 3HAHWS IIPH U3YYESHUH APYTUX JUCLIMILIMH, & TAKXKE [P BBINOJTHEHUH NPAKTHYECKHUX
JIa0OPaTOPHBIX 3a/a4, OaKAIaBPCKON U MATUCTEPCKOM pador,

- UCTIOJI30BaTh MOJIyUeHHbIEe 3HAHWS B HAyYHO-HCCIIeI0BATENbCKON padoTe, Mpu padoTe B MEIUIIMHCKUX YUPEKISHUSIX,
HAYUYHBIX MCCJIeJOBAaTEIbCKUX LIEHTPaX, Ha (DapMaKOJIOTHUECKUX MPEATPUAITHUSX.

SAEKTPOHHBH
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2. Mecro guctmmumasl (MoayJist) B ctpykrype OIIOII BO

Hannast qucrmruiHa (MOIyib) BKModeHa B paszaen "B1.0.31 ducnurumast (Momym)" 0OCHOBHOH MpodecCHoHANHON
oOpazosatesnbHON Tporpammsel 19.03.01 "Brotexnosnorus (brotexHosnorus n 6MONHXeHepHs)" 1 OTHOCUTCS K 00s13aTeJIbHON
ygactu OINOII BO.

OcBauBaetcsi Ha 2 Kypce B 3 ceMecTpe.

3. O6'beM qUCHHMILIHHBI (MOYJIsI) B 3a4€THBIX € JHHHIAX C YKa3aHNEM KOJIHYeCTBA YacoB, Bbl/IeJI€eHHbIX Ha
KOHTAKTHYIO PadoTy 00y4awIuxcsa ¢ npemnogasareeM (10 BHAAM y4eOHbIX 3aHATHII) H HA CAMOCTOATENbHYIO
padoTy o0y4yaromuxcs

O01mas TpyJOeMKOCTb AUCHUILIMHBI COCTaBIIsIeT 3 3a4eTHbIX (bie) enuuui(bl) Ha 108 yaca(oB).

KonrakTtHas padora - 83 yaca(oB), B TOM UFHCIIe JIEKITUN - 28 Jaca(OB), MpaKTHYeCKHe 3aHATUS - 22 Jaca(oB), JabopaTopHbIe
padoTs! - 32 yaca(oB), KOHTPOJIb CAMOCTOSITETbHON paboTH! - 1 Jaca(oB).

CamocrositesibHast pabota - 7 yaca(oB).
KouTposns (3auér / ax3amen) - 18 vaca(oB).
dopma MPOMEKYyTOIHOTO KOHTPOJISI AUCLMIUTIHBL: K3aMeH B 3 cemecTpe.

4. Conep:xanue QUCHHUILIAHBI (MOAYJIsI), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3jejaM) ¢ yKa3aHneM 0TBeJeHHOro Ha
HUX KOJIHYECTBA aKaJeMHY€eCKHX YaCOB U BHJIOB yU4eOHBIX 3aHATHI

4.1 CTpyKTypa M TeMaTH4eCKHil IJIaH KOHTAKTHOH H CaMOCTOSITeJbHOM PatoThl 0 JUCHUILINHE (MOIYJIIO)

Buabl 1 yachl KOHTAaKTHOM PadoThl, Camo-

HX TPYAO0EMKOCThb (B yacax) cTod-

N Pazean! qucuuminnbt / Ce- Texuun, lexnun|lIpaxtu-[[IpakTu-JIadopa-UIaopa-| TeJIb-
Moay.Jist MECTP| Bcero | B 3JI. | YeCKHe | YeCKHeE |TOPHBIE [TOpHbIe | Hasd
¢dopme BansTHA,| B3J. [padoThl,| B 3. pa-

Bcero | popme | Bcero | cpopme | Oora

Tema 1. Beenenne. MUK poOHOIOTHS KaK HayKa.
PacnipocrpaneHre MUKpoopraHu3MoB. O0mmast
XapaKTepUCTUKA Y 3HAYEHHE MUKPOhIOPHI OYBHI,
1. [pomet 1 Bo3IYXA. MuKpOOpraHiu3Mbl B HAPOAHOM

" |xo3siicTBe. Popma 1 pazMepsl TPOKAPHOT.

Tema 2. ITIpo61eMbl TAKCOHOMUYECKOTO

PAacIoJIOKEeHU s IPOKAPUOT M IPOUCXOKIEHUE
2. |u3Hu. BuopazHoobpasue 1 coBpeMeHHast 3 2 0 2 0 0 0
KJ1accuUKaIys IPOKAPHUOT.

Tema 3. CTpykTypHasi OpraHU3anus MpOKapHOTHOU
KJIETKU U €€ OTJEJbHBIX KOMIIOHEHTOB.

3. |XuMUIeCKMii COCTaB ¥ (DYyHKIMHU €€ OTAETbHBIX 3 4 0 2 0 6 0 2
OpraHeJs1 1 KOMIIapTMEHTOB.

4. [Tema 4. I'eHeTHKa MUKPOOPraHU3MOB. 3 2 0 0 0 0 0
Tema 5. PazMHOXeHVe U KJIETOUHAS

5. |muddepeHnrpoBKa MPOKApHOT B XO/e KU3HEHHOTO | 3 2 0 2 0 4 0 2
LMKJIA.

Tema 6. Tunsl mutanus npokapuot. Poct, pasButue
6. [1 Ky/JpTUBHUPOBAaHUE ITPOKAPHUOT. 3 2 0 0 0 6 0

Tema 7. OCHOBHBIE THITHI MeTaOOM3MA MTPOKAPHUOT.

7. 3 2 0 6 0 4 0
8 Tema 8. [leficTBue XUMUYECKUX U (PUBUIECKUX 3 2 0 0 0 4 0
(pakTOPOB Ha MPOKAPHOTHI.
Tema 9. Yuactie MUKpPOOPraHU3MOB B
9. |mpeBpaleHnH BEIECTB ¥ SHEPruu B 6rocdepe. 3 2 0 2 0 0 0
DAEKTPOHHBH
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Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-

HX TPYJ0E€MKOCTH (B 4acax) CTOSI-

N Pazmeant qucuumimnnb / Ce- Iexmun,Texmmu|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-

Bcero | cdopwme | Bcero | ¢popme | 00Ta

Tema 10. B3aumopeiicTBue MUKPOOPTaHU3MOB C
10. [(KNBOTHBIMHU, PACTEHUSAMH U YETIOBEKOM. 3 2 0 4 0 4 0 2

Tema 11. Mecto BUpYCOJIOTHH B PsILY

KJIACCHYIECKHX eCTeCTBEHHBIX HayK. [Ipeamer
11. |usyuenus upycosnoruu. CTpoeHHe BUPYCOB. 3 2 0 0 0 0 0
XUMUYECKUI COCTaB BUPYCOB.

Tema 12. B3aumopeiicTBue BUpyca ¢ KJIETKOM.
VHTerpaTuBHBINA yTh pa3BUTHUS BUpYCA.

1. OHKoreHHble BUPYCHl. BupycHbie nHpekmu. 3 > 0 > 0 0 0 1
HexanoHnueckue HH(EKLIMOHHBIE areHThl: IPUOHBI
1 BUPOUTIL.
l1Toro 28 0 22 0 32 0 7

4.2 Cogep:kanne qUCIHUAILIHHBI (MO TyJIs1)

Tema 1. BBegenne. Mukpoouoorus Kak Hayka. PacnpocrpaneHue MUKpoopranu3mMos. Q01as xapakTepucTuKa
1 3HaYeHHe MUKPOhIopbl NOYBBI, BOALI H BO31yXa. MUKPOOPraHu3Mbl B HApO/IHOM Xo03siiicTBe. Popma u
pa3Mepsl IPOKAPHOT.

Mukpoburosiorusi Kak Hayka. BosHnkHOBeHMe U pa3BuTHe MUK podrosorun. CoBpeMeHHasi MUKpOOWOJIOTHSI, €€ HallpaBJIeH!s 1
3aJa4i. 3HaueHNe MUKPOOPTraHU3MOB B )KU3HU 4yesloBeka. [IpakThueckoe UCoIb30BaHNEe MUKPOOPraHn3MoB. ['eHeTnueckas
VHXEHEepHsI MUK POOPraHU3MOB: ITPoOJIeMBI 1 TEPCIeKTHBLL. Pacripoctpanenne MUK pooprann3mMoB. O01ast XxapakKTepucTiKa 1
3HaYEeHUE MUKPODIIOPHI MOYBBI, BOJBI U BO3AyXa. 3HaUeHHEe MUKPOOPraHu3MOB B Iipupoje. PopMa U pa3mMepbl IPOKapUoOT.
XapakTepHble 00beMHEeHNs KJIeTOK. " 'uranTckue" n "KapiamkoBele" opraHn3Mel. PakTopsl, onpeesnsiomue pasmepsl 1 popMy
KJIETKU.

Tema 2. IIpo6J1eMbI TAKCOHOMUYECKOTO PACIOJIOKEHHS POKAPHOT U MPOUCXO0XK/IeHUEe JKU3HU.
buopa3Hoo6pa3ue u coBpemMeHHasi Kilaccu(uKanusi NPpOKapuoT.

IIpaBuna u TepMUHBI HOMEHKJIaTypbl. HaumeHoBaHua npokapuot. IIpu3Haky, UCob3yeMble B CUCTEMATHUKE ITPOKAPHOT.
Hanpasnenue B cucremaruke npokapuot. @enorunuueckuit noaxon. Hymepudeckas takcoHomus. BosmoxHocTu u
OrpaHMYEHUs1 HyMEpPHUECKOro aHaIM3a MpHU Kj1accudukanuy. XeMoTakCOHOMUYecKas cucTeMaTrKa. I eHocuctemaruka.
CuxkseHc / anams reHa 16SPHK B cuctemartuke. JJMCTaHIIMOHHO-MaTPUYHBINA METOJ OCTPOEHUS (PHIIOTEHETUYECKUX €PEBLEB
Y VX KOHCTpYKLMs. PUIOreHnst OpraHuueckoro Mupa: Tpy JIMHUU 3BOJIIOLUY, TPH (POPMBI XKU3HU, TpU JoMeHa: Archaeae,
Bacteria, Eukarya. Baxueiiimie oTnuutesbHble IPU3HAKU SYKApUOT U IpokapuoT. JJomeH Bacteria. AkTyanuctuyeckue u
runoreTndeckue puirymbl. Kpatkas xapakTepructika 6akTepyid, IPUHAICKAIMX K aKTyalIucTHIecKuM putymam. JomeH
Archaeae. [IBa punyma: Crenarchaeota u Euryarchaeota u ux ¢unorenus. Hosslit pumym Nanoarchaeota. ['unorernueckuit
¢unym Korarchaeota. CxoicTBo 1 pas3iiuue apxeli ¢ sykapusiMu U 6akrepusimu. CBoeoOpasue SKOJIOTHIecKuX Hulll. JKu3Hb
IIpU TeEMIepaType BhIllIe TOYKY KUIIEHUs BOJBL. DKCTpeMallbHas aliuI0DUINS U ralopuiius.

Tema 3. CTpyKkTypHasi OpraHu3anusi IPOKapHOTHON KJIETKH U €€ OT/JAeJbHbIX KOMIIOHEHTOB. XHMUYeCKHIl COCTaB
U (PYHKIINH e€e OT/IeJbHBIX OPraHeJI1 H KOMIIAPTMEHTOB.
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BHeniHye cTpyKTypbl TPOKaprOTHOH KiieTKH. KiteTouHble cteHK OakTepridi. MyperH-TeHX0eBbIi CaKKYJIyC
IpaMIIOIOKUTENBHBIX OakTepuil. CTpoeHre KJIETOYHON CTEHKH y OaKTepHil ¢ rpaMOTpUIaTeIbHBIM MOP(OTHITOM.
[Napakpucraymmueckuii HoBepxHOCTHBIN S-cioi. [TpororutacTsl, ceporuiactsl 1 L-popmsr 6akrepuii. Kierounsle creHKkn
apxel 1 ux cTpykTypa. benkoBnlil S-ciioil, rereponosricaxapyuaHblil peruaHbIA €101, TICeBAOMYPENHOBBIN cakkyiyc. OKkpacka
npokapuor 1o I'pamy: coBpeMeHHast oLieHKa. BHyTpeHHue CTpyKTypbl IPOKapUOTHOI KJIeTKU. IIOKpOBBI MPOKapUOTHOM
KJIETKH: KaICyJIbl, CIM3UCTBIE CJIOU, YEXJIbl; UX CTPOEHHUE M XUMUYECKUii cocTaB. [IoBepXHOCTHBIE OpraHesuIbl: LEeJUTI0JI0COMBI,
TH/IPOJIMCOMBI, IIIUITBI ¥ SKCTPALIEJUTIONISIPHbIE ra30Bble OayuIoHbl. JKTyTHKHM TPOKapHoT, CTPYKTYpHast opranusanys. JIskeHne
GakTepuil Y MIOMOIIY KTYTUKOB (TIJIaBaHUE, 110 TUITY POSHUSsI, IBIKEHNE CIIUPOXeT). TBUTUYMHT y TATOTeHHBIX OaKTepHii
(rmm IV Tuma). JIBukeHue 1o TUIY CKOJIbKeHHs (MUKCOOAKTEPUH, MUKOIUIA3MBI U JIp.). BHYTpUKIIeTOUHAS ITOIBHUKHOCTB,
OCHOBaHHas Ha MoJiMMepu3alyu akTiHa. [ToBenenue 6aktepuit ((HoTOTaKCUC, a9POTAKCUC, XEMOTAKCHC, FAJIbBAHOTAKCHC,
MarHeToTakcuc u Jip.). PuMOpun npokapmor, ux crpoeHue u ¢pyHkimu. Knaceudukanums ¢pumopuid. Liurorasmaruyeckue
MeMOpaHbl OaKkTepuii 1 apxeil. MemOpanHble unuipl. OcOOEHHOCTH OpraHU3alliy [IMTOIIa3MaTHIECKO MeMOpaHbI apXeil.
NurtpanmroniazmMaTnyeckre MeMOpaHsl, uX Mopdosorus u pyHkiuu. Llurorazmarinyeckuii komnaprmeHnT. OcobeHHOCTH
puOOCOM MPOKapuOT. BHyTpHIIMTOIUIA3MaTHUECKME BKIIOUEHHUS IIPOKAPUOT: (PMKOOUIMCOMBI, @9POCOMBI, KAPOOKCHUCOMBI,
MarHeTOCOMBI, XJIOPOCOMBI, 3allaCHBIE BEIIECTBA, MapacropaibHble KpUCTA/UIBL U Ap. Mopdosorus 1 MoJIeKyJIIpHOe CTPOEHUE
MIPOKapHOTHUECKHX TeHOMOB. Pa3mepsl, Tonosorus 1 yncio xpomocom. Hykneounn. ITnasmuael, 6uosiormueckas u
9BOJIIOLIMOHHAS poJib. KBa3H-9yKapHOTH3M y OaKTepHid.

Tema 4. I'eHeTHKA MUKPOOPraHU3MOB.

DeHOTUNUYECKAS] U TEHOTUIIMYECKash U3MEHYMBOCTh. MyTallMOHHAsI IPUPOIA U3MEHUMBOCTU. Turibl MyTaruid. CIOHTAHHbBINA 1
WHIyLIMPOBaHHBII MyTarenes. [IpuMeHeHne MyTaHTOB MUKPOOPIaHM3MOB B HAYYHBIX UCCIIEI0BAHUSX U B IPAKTUYECKHX
nessix. Popmbl epeHoca reHeTHIECKOro MaTepralia y poKapuoT: TpaHchopMalusl, TPAHCAYKIIHSI, KOHBIOTAIHS.

Tema 5. PazMHo:KkeHHe U KJIeTOYHAasA qucdepeHnUpOBKa NPOKAPHOT B X0/1€ *KU3HEHHOT0 IHKJIA.

Mopponornyeckas quddepenimanust. [lokosimmecs: (popMbl POKAPUOT, 00111asl XapaKTepucThKa. LIucTbl, akMHeTH,
9K30CMHOPbI, MUKOCTIOPHL. DHocopa. KpaTkas xapakTepucTuka 6akTepuii, 00pa3yomyx SHI0TeHHbIe criopsl. CTaauu
CIIOpOOOPa30BaAHUS - CJIOKHAS 1I€Tb B3AaMMOCBSI3aHHBIX ITPOLIECCOB: EHETHUYECKUX, IUTOJIOTMYECKHX,
(puznonoro-6noxummueckux. 3penas crnopa, ee crpoeHre. CTaauy 1 MyCKOBOW MEXaHW3M IIPOpacTaHusl CIIop.
Mopposnorndeckas quddepeHIMpoBKa BEreTaTUBHAIX KJIETOK B 0COOble (hOPMBI, CIIEIIMATM3UPOBAHHbIE Ha BHITIOJTHEHUU
KaKOW-JIMOO0 Onpe/ieIeHHOH/0c0001 (DYyHKIMU: TeTEPOLIUCTDI, KIETKHU-IIBEPMEPHI, JIEMEHTapHbIE TeJla y BHY TPUKJICTOUHbIX
Napa3uTOB U SHAOCUMOUOHTOB, OaKTEPOUB! KITyOEHbKOBBIX OakTepuii. PasMHOXeHue y npokaprot. bunapHoe ienenue,
NOYKOBAaHUE, MHOKECTBEHHOE JICJICHUE.

Tema 6. Tunbl nuTanust npokapuot. Poct, pa3BuTHe U KyJbTHBHPOBaHUE MPOKAPHOT.

ITuTtanue npokapuoT. XUMUYECKUI COCTaB MPOKAPUOTHOMN KJIETKU. MaKkpo31eMeHTHl U MUKPO3JIeMeHTHI. [IuineBsie
NOTPEOHOCTH MUKPOOPraHU3MOB B COEAMHEHMSIX yrieposa U azora. PakTopsl pocta. AyKcoTpodsl U MPOTOTPOdBHI.
MexaHu3MBbI TOCTYIUIEHUsI PA3IMYHbIX COSJVHEHUI B KJIETKY. [laccuBHBII TpaHCopT (0cMOC, TIpocTasi ¥ 00JIeryeHHast

1 dy3ust). AKTUBHBIN TpaHCIIOPT (TIepBUYHBIA U BTopHYHBIi). PochorpaHchepasHas cucrema nepeHoca. Pasnoodpasue
THUIOB NMUTAHUSA Y TPOKAPUOT. ABTOTpO(Us, reTepoTpopusi, opraHoTpodus, IMTOTpodus, XeMoTpous, poToTpodus.
CanpoTposl, Mapa3uTsl, KOMEHCAIIBI, TPOTOTPO(HI, ayKCOTpodbl, mapaTpodsl, uccunorpodsl. KyabstiuBupoBanue
MHUKPOOPraHu3MOB. Bbi/ieieHe MUKpOOPraHM3MOB M UX KyJbTUBHpoBaHHe. HakonuTeibHbIE KYIbTYPhl M TPUHLINAI
3JIEKTUBHOCTH. YHUCTHIE KYJIbTYPhl, METObI X MOJTyUYEeHUs U 3HaYeHne. CMelaHHble KyIbTyphl. KyJbTHBHpOBaHHE a9POOHBIX U
aHa3POOHBIX MPOKApHOT. [TPUHIIMITEI COCTaBIIEHUS CPeJL ATl KyJIbTHBUPOBAHHUSI MUKPOOPraHu3MOB. OCHOBHbIE THUITBI CPEL: MX
Hozipa3esieHue 1o COCTaBy, (PU3MUECKOMY COCTOSIHMIO, HazHaueHHo. CTepuinsanus u XxpaHeHue cpel. Pocr
MHUKpPOOpraHu3MoB. PocT kieTku 1 nomynsuui. OCHOBHBIE TapaMeTPhl pOCTa KYJIbTYp: BpeMs IeHepaluy, yAeabHas CKOPOCTh
pocrta, BbIXo/ 6MomMacchl (3koHOMHUYecKuid KoapduireHt). [Iporounoe KynbTiuBrpoBaHue. [leprioniueckoe KyIbTUBUPOBAHUE.
CHHXPOHHBIE KYJIbTYPHI.

Tema 7. OcHOBHbIE THIIBI METa00JIM3Ma POKAPHOT.
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CriocoOsl MOTyYeHHs] MUKPOOPraHU3MaMy SHepruu. VICTOYHUKY SHEPTUH, UCTIOJIb3yeMble IPOKapUOTaMH. Y HUBEPCAIbHBIE
crocoOsl KieToyHol sueprid. AT®, criocoObl 00pa3oBaHus (CyOCTpaTHOE, OKHCIUTEbHOE U (poToochoprmpoBaHye).
DHeprus TpaHCMeMOPaHHOTo rpagueHTa mpotoHoB (Pmf). AspoGHoe ipxaHue. A3poOHOE IBIXaHUE, C UCTIOJIb30BAHUEM
BBICOKOMOJIEKYJISIPHBIX OPraHUMUYECKHX BEIIECTB B KaUeCTBe UICTOYHUKOB SHEPIUu (AbIxaTesbHasA xemoopranorpodus). Craguu
Tpoliecca AblXxanusi. Posib OKMCIIMTENBHOTO 1MKJIA TPUKAPOOHOBBIX KHUCJIOT U MeHT030(h0chaTHOrO OKUCIIMTENBHOTO [IUKJIA B
WCTIOJIb30BaHUN MUKPOOPraHU3MaMH Pa3/IMuHbIX OPraHMUECKUX COEeMHEHNH (OEJIKOB, )KMPOB, YIIIEBOJOB, YIJIEBOJOPOIOB U
JpYTUX COEIMHEHUIT). DIIeKTPOHTpAaHCIIOpTHBIE Lienu. KpaTkas XxapakTepucTHKa IEPEHOCUYUKOB 3J1eKTPOHOB. POpMEI
ACCMWJISILIMM SHEPTHH TP JIbIXaTeJbHON opraHorpoduu. OcoOEHHOCTH JIEKTPOHTPAHCHIOPTHBIX HENeH y Pa3iInIHbIX
MIPOKAapHOT. A9POOHOE JbIXaHHE C UCIIOJIb30BAHUEM HEOPIaHMYECKHUX BEIECTB B KAUECTBE NCTOYHMKOB SHEPIHH (IbIXaTelbHasI
smrtoTpocdust). YriiepoaHas apIxaTenbHast XeMosToTpodust (MeraHoTpodust, kapookcunorpodust). Bogopoanasi, azotHas,
cepHasi, JKeJe3Hasl, MapratieBas JpIxatebHast JUToTpodusi. OCOOEHHOCTH JIEKTPOHTPAHCIOPTHBIX LENed a9pOOHBIX
XeMoJMTOTpohoB. AHaIpoOHOE bIXxaHue. JJoHOpHI M aKIENITOPH JIEKTPOHOB. HUTpaTHOE, HUTPUTHOE, XJIOpaTHOE,
TepxJiopatHoe, CyJb(paTHOE, CEpHOE, CEJICHATHOE, apCEHATHOE TUIThl aHA3POOHOTO JIBIXaHUS C TEPMUHAIBHBIMU
HEOPraHWYeCKMMH aKIENTOpaMU. AIIeTOreHHble 0aKTepuy ¥ METaHOAPXEH, UCTIONB3YIOIINE B KaUeCTBe KOHEUHOrO aKIenTopa
anexTpoHOB CO2. Oprannyeckrie akIenTophl 3JeKTPOHOB IIPH aHA9POOHOM JpIxaHuu (pymapar u ap.). OcodeHHOCTH
3JIEKTPOHTPAHCIIOPTHBIX 1IeNel aHa9POOHBIX MPOKapHoT. bpoxkenue. OnpesesneHne nousTus Opoxenue. MicxoaHbie cyocTparsl
1 aKLENTOPHI 3JIEKTPOHOB B Iporiecce OpoxeHusi. OCHOBHbBIE MPOAYKTHI Pa3IMYHbIX OposxkeHui. [TyTn cOpaxuBaHust yriaeBoIoB.
Cynpb6a nupyBara - OCHOBA pa3HOOOpa3usl TUIIOB OpokeHus1. THITb OpPOKEHUIT: MOJIOYHOKHCIIOE TOMO- 1
rerepoepMEHTaTUBHOE, MaCIISTHOKUCIIOE, CITMPTOBOE OPOXEeHUsI. XapaKTepUCTHUKAa MUKPOOPTaHM3MOB, BHI3BIBAIOIINX
pasiiuHble rpymsl Opoxenusi. [Ipaktuyeckoe npumMeHeHue 3Tux npoueccoB. Porocuntes. MctuHHas dotorpodus u
7xBaszu-pororpodus? u ux pazmunsi. OKcureHHast 1 aHokcureHHast (pororpocust. I'pynmsl GoToTpopHBIX OaKTEPHIA.
dorocunTeTnyeckuii anmapat 6akrepuid. PorocHTETHYECKHE MMTMEHTH. CBETOCOOMpAIOINe aHTEHHBI U peaKIIOHHbIE
LeHTpbl. POoTOXMMUYECKHE MTPOLIECCH, Jiekaliye B ocHOBe ortocuHTe3a. [Iprposa 3K30reHHbIX JOHOPOB B OaKTepHaIbHOM
(potocunTe3e. I'eneparis BOCCTaHOBUTENIBHBIX 9KBUBANEHTOB. KBa3u-pororpoduele apxen. CTpykTypa u (hyHKIUU
(pOTOAKTUBHBIX PETMHAILCOAEPAKAIIMX MUTMEHTOB. MeXaHN3M CO3JaHus JIeKTPOXUMUYECKOro noreHnuana H+.

Tema 8. /lelicTBue xumudeckux U (pu3nueckux (pakTOpoB HA NP OKAPHOTHI.
JleficTBrEe XUMUYECKUX U (pr3HUIecKuX (PaKTOPOB Ha MPOKAPHUOTHI.

Jlyuncrasi SHeprusi, paJuoBOJIHBI M YJITPa3BYK, U XapaKkTep UX ACHCTBUSA Ha MUKPOOHYIO KJIETKY. Y CTOWYMBOCTh OaKTEepHUii K
yAbTpachHONIETOBBIM JIydaM M MOHU3UPYIOILIEMY U3Ty4eHH0. MeXxaHn3M JeHCTBHS HOHU3HUPYIOILIETO N3TyYeHHs Ha POKAPHOT U
penapanus noBpexaeHnoi JJHK. IIpumeHenue ynbTpa3ByKka B MUKPOOUOJIOTHH.

Temnepatypa. Ilcuxpodusbl, TepMOPUIIBI U ME3OPUIBL. Y CTONUMBOCTb BET€TATUBHBIX KJIETOK, SHAOCIIOP U IPYTUX
nokosmuxcsi opM K JeMCTBUI0 BBICOKMX M HU3KUX Temreparyp. [Ipeanonaraemplie MEXaHU3Mbl YCTOMUUBOCTH.
Hcnonb3oBaHue BBICOKUX TEMIIEPATYP ISl CTEPUIU3AIIIN.

AKTHUBHOCTb BOZIBI. POCT MUKPOOPraHU3MOB B 3aBUCMMOCTH OT COZIep:KaHHsl BOJBI B cyOcTpaTax. 3HaUeHHUs aw, IPH KOTOPBIX
BO3MOXEH POCT Pa3JIMYHBIX MPOKAPUOT. MexaHn3Mbl 00eCIIeUMBAIOIIME TPUCIOCOOICHUE TIPOKAPHOT K CHIKEHHUIO AKTUBHOCTH
BOJBI. Y CTOMYIMBOCTD MPOKAPHOT K BBICYIINBAHMIO. JInodmim3anus.

Ocmotuueckoe gaBiieHue. [IpecHOBOAHbIE, TaJIOTOJIEPAHTHBIE U MOPCKUE TIPOKAPUOTHL. Y MEPEHHBIE U SKCTPEMaIbHbIE
rasiopuibl. PaznuuHele crpaternu ajanranuy OakTepuil U apxed K OCMOTHYECKOMY CTpeccy.

I'mppocrariyeckoe fapieHre. [1be304yCTBUTENIBHBIC U ITbE30TONICPAHTHBIE OPraHU3MBL. Y MEpPEHHbIE U 9KCTpeMaIbHbIe
TbEe30(PILITHL.

MounekynsipHblil KUCIOpOo. A3poObl M aHa3poOb! (0OMraTHBIe U (paKyJIbTaTUBHBIE). ASPOTOJIEpaHTHbBIE aHAIPOOBI U
MUKpoaspocmbl. Tokcuveckoe JefcTBUE MOJIEKYJIIPHOTO KUCIOPOAA U €ro MPOU3BOAHBIX HA MPOKAPHOTHYIO KJIETKY.
3aluTHbIE MEXaHU3MbI KJIETKH.

INokazatens kucnoTHOCTH cpenpl. Heirpoduisl, anmaodwis 1 ankatoduisl. BHyTpukierounsiii pH skcTpeManbHbIx
auugoIIoB U AKaNOGUIOB. MeXaHU3Mbl A0~ U ATKAIOCTAOHIBHOCTH.

AHTUMHUKPOOHBIE BelecTBa (abuotudeckue). CrieluihuaHOCTb M MEXaHU3M ACHCTBU.

Tema 9. YuacTne MUKPOOPTaHN3MOB B NP eBPallleHUH BENIeCTB M SHePTruu B 6mocdepe.

Broxnmmyeckue MKIIB yrirepoaa U kuciopona. [Iporeccst 6ronorndeckoro cs3piBannst CO2: pOTOCHHTES, XEMOCHHTES,
rereporpodHas (pukcanusi. BkimodeHne B KpyroBopoT yriiepoaa MeTaHa 1 MOHOOKHCH yrirepoaa. Poss MUKpooprannsMoB B
TIPEBPAILEHUN CIIOXKHBIX 0€3a30THCTHIX OPraHUYECKUX BEIEeCTB (IEJUTI0I03a, KpaxMmall, IeKTHH, JIETHUH U ap.). O0pazoBaHue 1
pasyiokeHre ryMyca, ero 3HaueHue IS TUI0J0poars OuBkl. M3bsTHE yriieBogoposaa U3 KpyroBopoTa B BUJIE OPraHUUECKUX
HeopraHnvecKkux coequHeHnid. KpyroBopor azora. Pacnipenenenue a3ota u ero coeiMHEHNH Ha 3eMiie. DTanbl KpyroBopoTa
azora: azoTukcanus (rpyniisl Aa30TpodoB, CTPOEHNE HUTPOTeHA3bl, MEXaHU3M (PUKCALIN MOJIEKYJISIPHOTO a30Ta, CIIOCOOBI
3aIIUTHl HATPOr€HAa3bl OT KUCIOPOAA); aMMOHH(MUKALHs (a9pOOHBIN 1 aHA9POOHBIH pacraj 6eJIKOB, IeCTPYKIUS HYKJICHHOBBIX
KHUCJIOT, XUTUHA, MOYEBHHBI U IPYTUX COEAMHEHMI); HUTpU(UKaLus (aBTOTpOpHasI, reTepoTpodHasl, HUTPU(PULIMPYIOIIHE
GakTepry, NMMOOWIIN3AIMS a30Ta); AEHUTPU(HKALS (ACCUMIUIAILMOHHAS, JUCCUMIJISIIIMOHHAS, 2 TAK)Ke MUKPOOPTaHU3MBI,
BeJlyIlIMe 3TH MpoLecchl). brosormyeckuii MK cepbl ¥ ee coequHeHni. OKHUCINTENTbHBIE 1 BOCCTAHOBUTEIbHBIE 3BEHbS B
KpYyroBopoTte cepbl. MUKpOOpraHU3Mbl, TPYHAMAIOIIHE YYacTHe B ITUX Npoueccax. [IpeBparienne coepuaeHni pocgopa.
Hanpagienue u murpaius pocopa B 6uocepe. MUKpOOpraHU3MBbI, yIaCTBYIOIIHE B KpyroBopore dochopa. Bruonorndeckuii
LIMKJI JKeJie3a. MuHepanu3aiysi OpraHuueckruX COeANHEHNH, COIEPKAIIIX XKEeJIe30 XeMOOPraHOTPOHBIMI OpraHU3MaMH.
OKucyIeHre BOCCTAaHOBJIEHHBIX COEJMHEHHH jKeJie3a aBTOTPO(HBIMU 0O IMTaTHO-aAO(MMIBHBIMI OaKTEpUsIME 1
reTepoTPOHBIMH KEIe300aKTEPUAMH.
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Tema 10. BzaumoaeiicTBie MHKPOOPTaHU3MOB € KUBOTHBIMH, PACTE€HHSIMH H Y€JI0OBEKOM.

OCHOBHBIE OHATHS 9KOJIOTUH MUKPOOPraHM3MOB. MeCTOOOUTaHMS ¥ 9KOJIOTMUECKUE HUILIY TPOKAPUOT. Y POBHU OpraHu3alyu
JKUBOW MaTEpUH, U3ydaeMble KoIorueit. MUKpoOHsie nomyisiuu. Ponb pazinusbix popm or6opa B (hopMHUpOBAHUM
TIOMYJISILIMOHHON CTPYKTYpPBI IPOKAPHOT. B3anMocBs13b nomyJisuuid. MUkpoOHOe coo01ecTBO U (haKTOPB, ONpeesIoIIfe ero
passurye. [Tyt B3aumMonencTBrsl B MUKpOOHOM cooduiectse. [TpoayieHTs M pefyieHThl. MUKpOOHBIE 9KOCUCTEMBI, UX
crpykrypa 1 pyHKkuuu. Cykueccusi B MUKPOOHOM coolruecTBe. TuIibl )KU3HEHHOH cTpaTerny NpoKapHorT: 1-, K- u L-cTpateru.
Hpyrue Tursl crpateruii. XapakTep B3aMMOOTHOLICHUI B MUPE MPOKAPUOT. ACCOLMATHBHbIE OTHOLICHHUS: METab1O03,
MYTyaJIU3M, CHHTPO(HsI, CaTTeNM3M, IPOTOKOOIIEpaLisi, KOHCOPLMH, KOMMeHcaIn3M. KoHkypeHTHble oTHOIIeHus. [laccBHBII
Y aKTHBHBIA aHTAarOHW3M. AHTUOMOTHKY U OaKTEPUOLIMHBI; MEXaHU3M UX AEHCTBHUSA. XUIHUYECTBO B MUPE MPOKAPHUOT.
BakTepun 3k30- 1 H10Napa3uThl OakTepyid. [TapasuTi3M Kak 00pa3 XM3HM HEKOTOPBIX NpoKaproT. ColpanbHOe MoBesieHHe
6akrepuii. CriocoOsl nepenayurt uHGopManuu y 0akTepuil (XMMHUUECKUH, MeXaHUIeCKHid, MUCTAaHTHBIN). Tursl cuctem ?Quorum
sensing? (?KBOpYM CEHCUHI'?) y TPAMIIOJIOKUTENBHBIX M TPAMOTPUIATENIHBIX OaKTepHid. Y HUBepcasibHasl cuctema Quorum
sensing Npy MEXBHUAOBBIX KOMMYHHUKALMAX Y OakTepuil. Posib MeXKIeTOUHON BUIOBOH KOMMYHHUKAIIMK B KU3HU MIPOKAPHOT.
Ponb cucrem QS B perysisiuy BUIOBBIX CIOKHBIX 9KOJOTMUYECKHX CUCTEM: IIPOKAPHUOTHI-9YKapHOThl. BUOIIIEHKH - criocod
CyLIECTBOBaHMs OakTepuil. MUKpOOHBIH armomnTo3 (mporpaMMupyeMasi KJIeTOUHasi CMEpTh) U albTPYU3M.

Tema 11. MecTo BHPYCOJIOTHH B PAAY KJIaCCHYECKHUX eCTeCTBeHHbIX HayK. [IpeMeT n3ydyeHus BUPyCOJIOTHN.
CTtpoenne BHPycOB. XHMIY€eCKHII COCTaB BHPYCOB.

MecTo BUpPYCOIOTHH B PsIIy KJIACCHYIECKHX €CTeCTBEHHBIX HayK. [Ipeamer u3yuenus Bupycosoruu. CTpoeHHe BUPYCOB.
[Tpenmer uzydeHus Bupycosioriu. Ero ocoGsle cBoiicTBa, ONpeaessIolie MOJT0KEHNEe BUPYCOB Ha TPaHU MEXIy KHBOH U
HEXKMBOW NMPHUPOIOH. MecTo BUPYCOJIOTHH B sy €CTECTBEHHBIX HayK. 3HAUCHNUE BUPYCOJIOTUH AJIs1 Pa3BUTHS MEJULIMHBI 1
MOJIeKyJIsipHOU Ouosioruu. Victopust pa3Butus Bupycojoruu kak Hayku. [I.M1.MBanoBckuii (1892), JI€paep u @pom (1898,
suryp), [1.Payc (omyxomu kyp,), Dnepman u Banr (1908, nefikoss kyp), . Tyopr (1915) u ®.[]'Dpenn(1917) 6akreprodarm.
Bepuer u lInesunrep (30-e romsr), Makc ensOpiok (1938). Bynpod u I'ynmact (1931, kypunsie smOpuons!), Podusc 1
Supaepc (1950, TkaHeBble KyAbTYpHL. JlaypeaTsl HOOENIEeBCKUX MpeMHi 1o BUpycosiorku. Ux otkpeitst. CTpoeHne BUPYCOB.
ApxuTtektypa BUpycoB. HOMeHKIaTypa TEpMHHOB, ONUCHIBAIOIINX apXUTEKTYpy. Pasmepsl. Bupychl uieHHsle cynepoOoioukn
Y BUPYCHI UMEIOIHE CYNepoOO0I0UKy. THITEl cCMMMETpHUH BUPYCHBIX YacTUL. Bupycsl nMeromye KoOMOMHUPOBAHHBIN THIT
CHMMETpUH. Pa3inunsi THIIOB CHMMETPUH BUPYCOB M0 CTETIEHN B3aMMOJEHCTBHS Oellka ¢ HyKJIEMHOBOW KHUCIIOTOM.
Xumuueckuit coctaB BupycoB. Besiku BupycoB. OO1irie cBoMCcTBa GeIKOBON 00010uKM BUpycoB. [TpoucxoxaeHne 6eiaKkoB
BupycoB. Ctpykryphbie (VP) u HectpyktypHbie (NS) Genku. CBOWCTBA BUPYCHBIX OENIKOB (MOJIEKYJIsIpHAs Macca,
CyOBEMHAYHBIN COCTaB, CIIOCOOHOCTh K caMocOopke). CioxHble 6enky 1 ux GpyHKImU. PepMeHTH BUpYCOB. JIMIMab BUPYCOB.
IIpoucxoxaenue munuaos. HyknenHoBble kuciaoTsl BUpycoB. MonekyiisipHas macca HK. Bropuunas crpykrypa HK. Tumnst
HYKJIEMHOBBIX KMCJIOT BHpYcoB. IlepBuyuHas cTpykTypa BupycHsix JTHK. BropnuHast cTpyKTypa HyKJIEHHOBBIX KHCJIOT BUPYCOB.
TuITBI KOJIBLIEBBIX CTPYKTYP U UX CBOWCTBA. MOJIEKYJISIpHBIE BECa HYKJIENHOBBIX KUCJIOT BUPYCOB.

Tema 12. BzaumoaeiictBue Bupyca c KieTkoil. UHTerpaTuBHbIil myTh pa3BuTusi BUpyca. OHKOreHHbIe BHPYCHI.
Bupycnbie nadgexmun. Hexkanonnyeckne nHo eKIOHHbIE ar¢HTHI: NPHOHBI U BUP OMbI.

BzaumoperictBre BUpyca ¢ KiIeTKoi. OCHOBHBIE STAIlbl B3AUMOJCHCTBUSI BUPYCa C KJIETKOW. AIcopOLs BUpyca Ha KJIETOYHOM
noBepxHocTH. IIpoHNKHOBeHMe-pa3aeBanre Bupyca. OCHOBHbIE MEXaHM3Mbl IPOHUKHOBEHHS BUPYCOB B KJIETKY.
TpancmeMOpaHHOE IPOHUKHOBEHHE BUPYCOB. Teopus pelienTopHOro SHI0IMTO3a. Peanm3anus reHeTndeckoi nHdopMamm
(orpaHnYeHHs1, HaKJIaApIBaeMble KJICTKOW X03s1MHa Ha BUpYC. [IpuHImnel MopdoreHe3a BUpUOHOB. MopdoreHes 000I104eYHbIX
BUPYCOB. THITH B3aMMOJENCTBUS BUpYCa C KJIETKOM.

WHTterpatuBHBIi yTh pa3BuTHs BUpyca. OHKOreHHble BUPYCHL. Buporenust u ymepeHnHble BUpychl. O0Ias XxapakTepucTHKa
B3aMMOJICHCTBHS C KJIETKOI ymMepeHHbIX (paros. [Ipodar u mexannsm ero odpaszosanusi. JIusorenHas kousepcusi. UHaykums
MHTErpUPOBAHHBIX B KJIETOYHBIA FeHOM yMepeHHBIX aroB. TpaHcaykuusa. OHKOreHHsle BUpyChl. B3anmoencTeue ¢ KieTKoi
JHK-copepxaiumx oHKOreHHbIX BUpycoB. B3aumoneiicteue ¢ kietkoil PHK-cogepskaiux oHKoreHHbIX BUpycoB. BupycHbie
uHpeku. OcTpble BUpYCHblE HH(pEKLUH. X POHUYECKHe BUpPyCcHble HH(EKIHU. MeaieHHble HH(DEKIH, BbI3bIBAEMbIE
BUPYCaMH Y BUPYCOMNOIOOHBIMU areHTamu. Bupounpl, Bupycousl, Bupodaru. [TpuoHsl, OTIM4Me NPUOHOB OT KAHOHMUYECKUX
BUPYCOB.

MexaHU3MBI 3aLUTH IPOTHUB BUPYCHBIX MH(peKuii. MexaHn3Mbl Hecriennpuieckor 3amutsl. MHTEpdepoH. MexaHn3Mbl
crienpUIecKoi 3amuThl. PO IMMYHHBIX peakLfid B TPOTUBOBUPYCHOH 3armuTe. MexaHu3MBl, YBOISIIE BUPYCH OT
3AIIUTHBIX CHJI OpPraHnu3Ma.

5. IlepeyeHb y4eOHO-METOUYECKOT0 00eCIeYeHHA UIA CAMOCTOSITEJbHOM PadoThl 00yJalomuXxcs mo
JUCHUIIIHE (MO/LYJII0)

CamocrosiTenbHasi padoTa 00yJaloIMXCsl BBITIOJIHSIETCS M0 3aJaHHI0 U ITPYU METOIMUYECKOM PYyKOBOJICTBE IperoiaBaresisi, Ho 0e3
€ro HernocpeAcTBeHHOro yuactust. CamocrosiTenpHas paboTa MoIpasensieTcs Ha CaMOCTOATENbHYI0 padoTy Ha ayIUTOPHBIX
3aHSTHUSX U HA BHEAYAUTOPHYIO CAMOCTOSITENbHYIO paboTy. CaMocTosiTeNibHAs padoTa 00yYaIoIMXCsl BKIIOYAET KaK IMOJHOCTHIO
CaMOCTOSITEJIbHOE OCBOGHHE OT/EJIbHBIX TeM (pa3/esioB) JUCIMIUIMHBI, TAK U MIPOPadOTKY TeM (pa3iesioB), OCBANBAEMbIX BO
BpeMsl ayJJUTOPHOM paboThL. Bo BpeMs1 caMOCTOATEIbHOM PadOThl O0YYAIOIIMECS YUTAIOT U KOHCIIEKTUPYIOT yueOHYI0, HAYYHYIO
Y CIIPAaBOYHYIO JINTEPATYPY, BHIMOJIHSIOT 3aIaHKsl, HAlIPaBJIeHHbIC Ha 3aKpeIUICHUE 3HAHUIA U OTPaOOTKY YMEHUI U HABHIKOB,
TOTOBSITCSI K TEKYIIIEMY U IPOMEKYTOUHOMY KOHTPOJIIO TI0 TUCITUILIMHE.
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OpraHu3arysi CaMOCTOSITEeTbHON paboTHl 00YJAIOIIUXCS periIaMeHTUPYETCs] HOPMATUBHBIMU TOKYMEHTAMM,
yueOHO-METOJMUYECKON JIMTEPATY PO ¥ SJIEKTPOHHBIMY 00pa30BaTeIbHBIMU PECypcaMu, BKITIOYAS:

IMopsimok opraHU3alMK U OCYIIECTBIEHUs 00pa30BaTEIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrPaAMMaM BBICIIETO
00pa3oBaHus - MporpaMMamM OakajaBpuaTa, porpaMMaM ClelMaIuTeTa, POrpaMMaM MarkucTpaTypsl (YTBEpK/IEH MPUKa30M
MuHKCTepCTBa HAYKH U BhICIero odpaszoBanus Poccuiickoii ®eneparviu ot 6 anpesst 2021 roga Ne245)

IMucemo Munucrepersa obpaszoBanust Poccuiickoit @eneparim Nel14-55-996un/15 ot 27 nosi6pst 2002 r. "O6 akTHBU3AIMI
CaMOCTOSITEJIbHON padOTHI CTY/ICHTOB BBICIIVX YUeOHBIX 3aBeICHU"

VYcraB (peaepanbHOro rocy JapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHOro yupesxaenus "Kazanckuii (ITpuBomkckmin)
(penepasbubIil yHUBEpCHTET"

IpaBuna BHyTpeHHEro pacrnopsjka eaepaabHOro rocy1apcTBEHHOr0 aBTOHOMHOTO 00Pa30BaTe/IbHOTO YUPEkKJEHU BBICLIETO
npocgeccuoHaabHOro oopazosanus "Kazanckuit (IprBosnkckuil) eaepanbHblil yHUBEpCHTET"

JlokanbHble HOpMaTHBHBIE akThl KazaHckoro (IIprBosmkckoro) deaepassHOro yHUBEpCUTETA

6. ®OoH/] OLIEHOYHBIX CPE/ICTB M0 JUCIAILIHHE (MO IYJII0)

CDOH,I[ OLCHOYHBIX CPEACTB M0 JUCHUILTIMHE (MO,IIyIIIO) BKJIIOYACT OLICHOYHBIC MATEPUAJIbl, HAIIPABJICHHBIC HA IIPOBCPKY OCBOCHUS
KOMHCTGHHHﬁ, B TOM 4YUCJIE 3HaHPII>i, yMCHI/Iﬁ 1 HaBBIKOB. (DOH,H OLCHOYHBIX CPEACTB BKIIOYACT OUEHOYHbIC CPEACTBA TEKYLIETO
KOHTPOJIAA U OUEHOYHbIC CPEACTBA HpOMC)KyTO‘IHOIZ aTTeCTalluu.

B ¢onze o11eHOYHBIX CPEe/ICTB COAEPKUTCS ciaeayomas HHPOpMaLus:

- COOTBETCTBHE KOMIIETEHIIUH [IAHUPYEMbIM pe3yJibTaTaM 00yUeHusI 110 JUCHUILINHE (MOYJI0);

- KpUTepuu olieHuBaHus c(hOPMUPOBAHHOCTU KOMIIETEHITHIA;

- MeXaHu3M (POPMHUPOBAHHUS OIIEHKH 110 JUCHUIUTAHE (MOIYJIO);

- OMMCaHUe MopsAKa IPUMEHEHHS U IPOLIeAYPHI OLIEHUBAHUS TS KaKI0TO OLIEHOUHOT'O CPEACTBa;
- KpUTEpHH OIICHUBAHUS [T KaXJOr0 OIIEHOYHOTO CPEJICTBA;

- cofiepXKaHUe OLIEHOUHBIX CPEICTB, BKJIIOUas TpeOOBaHMUs, IPEAbSIBISIEMbIC K ISHCTBUSM 00Y4aIOIINXCsl, IEMOHCTPUPYEMbIM
pe3yibTataMm, 3aJaHus Pa3IUIHbIX TUIIOB.

®DoH[ OIIEHOYHBIX CPEICTB IO AUCIUIUTNHE HaxoauTcs B [Iprtoxkenun 1 K mporpaMMe JUCITUTLTHHBL (MOIYITIO).

7. IlepedeHnb JUTEPATYPbI, HEOOXOAUMOM JJIsI 0CBOEHHS JUCIHMILIAHBI (MO XYJIs)
OcBoeHMe TUCIUILTMHBL (MOJLYJIsl) MPEAINoJiaraeT u3yuyeHue OCHOBHOM U JIONIOJIHUTEIbHOUM yueOHOM nTeparypsl. Jlutepatypa
MOXKET OBbITh JIOCTYIHA 00YYAIOIIMMCS B OTHOM U3 JIBYX BAPUAHTOB (JIMOO B 0O0UX U3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 JIEKTPOHHbIe OMOIMOTEUHbIE CUCTEMBI HA OCHOBAHHH 3aKTi0YeHHbIX KPY noroBopos ¢
HpaBoOOIaIaTeIIsIMIL;

- B leyaTHOM BuJe - B Hayuno# 6ubnunoreke um. H.U. Jlo6aueBckoro. OOyyaioliiecs noayyaoT yueOHyIo TUTepaTypy Ha
aOOHEeMeHTe MO YUTATEIbCKUM OUJIETaM B COOTBETCTBHY C MPABUIIAMU 10JIb30BaHKst HayuHoi OUOIMOTEKOM.

DJIeKTPOHHBIE N3aHUSI JOCTYITHBI AUCTAHIIMOHHO U3 JII000H TOUKH MPY BBEAEHUM 00YYaIOIIMMCsI CBOETO JIOTHHA U ITapoJisi OT
JIMYHOTO KabuHeTa B cucteMe "DNIeKTpOHHBIH yHUBepcuTeT . [1pn HCronb30BaHNM MTeYaTHBIX N3aHUN OMOIMOTEYHBIN (hOHT
JIOJKEeH OBITh YKOMILIEKTOBaH MU U3 pacuera He MeHee 0,5 sk3emiuisapa (st odyvatomuxcs mo ®I'OC 3++ - He menee 0,25
9K3EeMIUIAPA) Kak/I0ro U3 U3JaHUIl OCHOBHOM JIMTepaTyphl U He MeHee (0,25 sK3eMIuIsApa AOMOIHUTENBHON JTUTepaTypsl Ha
KaXJ0ro 00y4ariomierocst U3 4nciia Jiull, OJHOBPEMEHHO OCBaMBAIOIINX JAHHYIO AUCHUILUINHY.

INepeveHb OCHOBHOH M IOTIOJHUTENIBHON Y4eOHON IMUTEpaTyphl, HEOOXOAUMOM U1l OCBOSHUS JUCLMIUIMHBI (MOAYJIsT), HAXOAUTCS
B [Ipunoxennn 2 k paboyeil mporpaMme AUCHUILTAHBL. OH MOAJIEXHUT OOHOBJICHUIO IPH M3MEHEHUH YCIIOBHIA JoroBopoB KOV ¢
npaBoodIagaTe MK SJEKTPOHHBIX M3JaHUI U IPH U3MEHEHNH KOMILTeKToBaHus (poHaoB HayuHoii Onbmroreku KOVY.

8. IIepeuenn pecypcoB HH(OPMANHOHHO-TEJIEKOMMYHHKAIMOHHOM ceTn '"IHTEepHET'', HE00X0 MMBIX JIsI
OCBO€EHHUS JUCIUIIUHBI (MOTyJIsT)

FEMS Microbiology Reviews - http://onlinelibrary.wiley.com/journal/10.1111/(ISSN)1574-6976
Nature Reviews Microbiology - http://www.nature.com/nrmicro/index.html
BKonTakTe: MUKpoOHOJIOrusi, BUPYCOIOrHsl, MIMMYHOJIOTHS - vk.com/microbvk

9. MeToandecKne yKa3aHHSA VI 00yUJaIOMIXCs M0 0CBOEHUIO JUCIUIIAHBI (MOIyJIsT)

3AE
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JICKOKU

Jlek1us sByIsIeTCS OTHUM U3 OCHOBHBIX BUIIOB ayJUTOPHOH padoThl o0ydvaromerocs. B xone nekimit
TIperoaBaTelb U3JIaraeT OCHOBHBIE, HANOOJIEe CIIOKHBIC TIOHSTHSI M TEMBI, a TAKXKe CBSI3aHHbIE C HEel
TeopeTHYeCKIe U MpakTuIeckue mpodiaemMsl.[lepe HayanoMm Kypca 00ydaeMoMy ClielyeT 03HAKOMUTCS ¢ pabodeit
TIPOrPaMMON ¥ TUTAHOM JieKIwiA. OOyJaeMblii B X0/ie JIEKIIMOHHOTO Kypca J0JDKEH IIOMHHUTD, UYTO KaXaast U3 ITUX
JICKITUI MPEICTaBIsIeT KOMIUIEKC TEOPETUIESCKUX MAaTepUaIOB, BKJTIOYAIOIIAX KPATKOE OIMMCAHUE MPOOIeMATUKH
Kypca U He sSIBJISIETCS UCUESPITHIBAIONIIM OIMMCAHNEM COJIEPKAHUS TUCIUILTHHBEL. O0ydaeMble KPaTko
KOHCIIEKTHPYIOT JICKITIH U UCIIOJIB3YIOT STH KOHCIIEKTHI JTs JaTbHEeHIIIer Oojiee pacIMpeHHON CaMOCTOSATEIbHOM
padoTHI ¢ peKOMEHIyeMOU JIUTEPATYPOU U IPYTUMU HCTOYHUKAMK UH(OPMAIIUHL.

IMoce kaxa0# JeKImy 00yJanIeMycs CIeAyeT BHUMATEIbHO IPOYNTATh U pa300paTh KOHCIIEKT, PH STOM:

- [ToHSTH ¥ 3aNIOMHUTH BCE HOBBIE OIpe/IeIICHUS.

- [ToHsTH Bce OMOJIOrUYECKUe OTIpeIe/ICHHUs U JIeKalie B X OCHOBE OMOJIOTHYECKIE SIBJICHUST, BOCIIPOU3BECTH
BCE BBIKJIAZIKU CAMOCTOSITEJILHO, HE IISAs B KOHCIIEKT.

- BBINOTHUTE WK JO/IeaTh BBIKJIAJKU, KOTOPBIE JIEKTOP MPEAITHCAN ClIeNIaTh CAMOCTOSATENIHHO (€CTH TAKOBBIE
WMEIOTCS).

- Ecimu nekTop nipeamnucan pazodpars yacTh MaTepuiia 6oJiee MoJpoOHO CaMOCTOSITEIHHO IO JIOCTYITHBIM
MMMCbMEHHBIM WJTH SJICKTPOHHBIM UCTOYHHUKAM, TO HEOOXOIUMO CBOEBPEMEHHO 3TO CIEJIaTh.

- [Ipy BO3HMKHOBEHUH KaKUX-JIOO TPYJAHOCTEN C MOHMMAaHHEeM MaTepuia peKOMEH/IyeTCsI MOTIPOCUTh TTOMOIIH Y
CBOMX COKYPCHUKOB. Takke MOKHO 0OpaTUTHCS 3a MOMOIIBIO K JIEKTOPY. [[JIsl 5TOro MOKHO JIMYHO ITOJIOUTH K
TIPETIoIaBaTelio, JIMOO HAIMUCATh €My JIEKTPOHHOE MUCHMO, C(pOPMYJIMPOBAB B HEM BO3HUKAIOIIHE BOIIPOCk. K
MMUCbMY MOKHO TIPUKPETUTh KaKHe-TOO0 JICKTPOHHBIE MaTePUaITbl, CBSI3aHHBIE C BOSHUKIIIMME BOTIPOCAMH,
HaTpuMep, OTCKaHUPOBaHHbIE WK choTorpachpoOBaHHbBIE JTUCTOUKH C PYKOIMCHBIMI KOMMEHTAPUSIMH,
IIOMETKAMM, BBIKJIAJAKAMU U T.II.

IMPaKTUYIECKUE
3aHATHA

Ha npakTrdeckux 3aHATUAX MperoaaBaTesb IPOBOAUT YCTHBIN orpoc B (hopMe MPOOIeMHO-UCCIIE0BATEIbCKON
Gecelipl (KOJUIOKBUYMa) M IMCbMEHHbIE KOHTPOJIbHBIE PaOOTHI C 1IEJIbI0 IPOBEPUTH, KaK Ha AAHHOM 3Tarle
00y4eHHs1 YCBOEH JICKLIMOHHBII MaTepuas U/WiIi MaTeprail, OTBEIEHHBI Ha CAMOCTOSITEIbHOE N3YYeHHE.
OtBeyas Ha 3aJaHUs Ha MPAKTUYECKUX 3aHATUSX, CTYICHTBI MOTYT B MPEJEIbHO CXKaTble CPOKU
CHCTEMATH3HUPOBaTh 3HAHUS, IPUOOPETEHHbIE B MPOLIECCE U3YYEHU s JUCLUIUIMHBI, COCPEIOTOYUTh CBOE
BHIMAaHME Ha OCHOBHBIX MOHATHX, C(hOPMYJIMPOBATh IIPIMEPHYIO CTPYKTYPY OTBETA Ha BOTIPOCH! 9K3aMeEHa.

J1ab0paTOpHbIE
padoThI

JlaGopaTtopHsle pabOTHI BBITOJHSIOTCS COIJIACHO Tpahyika y4eOHOro Mpoliecca U CaMOCTOSITEIBHOR paboTHI
CTYJICHTOB TI0 AUCHHUILTHHE. [JoMKeH cOO0IaThCsI PUHIIUI WHIUBHUIYaTbHOTO BBITOIHEHUS padoT.

Kaxnplil cTyieHT Befiet pabouyio TeTpajib, 0hopMIeHHe KOTOPOIl IOKHO OTBEYaTh TpeOOBAHKIM, OCHOBHbIE U3
KOTOPBIX CIEIYIOMIHE:

- Ha TUTYJILHOM JIUCTE YKa3bIBAIOT MPeIMET, KYpC, IPYIILY, MOArPYIIY, (GhaMIILI0, UMsl, OTYECTBO CTY/ICHTA;
KaXkJIyl0 paboOTy HyMEpYIOT B COOTBETCTBHU C METOJANYECKUMH YKA3aHUSIMH, YKa3bIBAIOT JATY BBINOJTHEHHS
padoTH;

- TIOJTHOCTBIO 3alMCHIBAIOT HA3BaHUE PAOOTHI, 11€JIb U PUHIIUIT METO/Ia, KPATKO XapaKTEPU3YIOT X0
IKCIIEPUMEHTA U OOBEKT UCCIIEOBAHMS;

- Ip1 HEOOXOMMOCTH MPUBOIAT PUCYHOK YCTAHOBKU; PE3YJIbTATHI OMBITOB (DUKCHUPYIOT B BHIE PUCYHKOB C
00s13aTeIbHBIMH MOAIUCIMH K HUAM, a TaK)Xe TAOIHUIIBI UM OMUCHIBAIOT CJIOBECHO;

- B KOHIIE KaX/I0i pabOThI JEA0T BBIBOJ WM 3aKJI0UEHHE, KOTOPbIEe 00CYKAAIOTCSI IIPH TOIBEICHUN UTOTOB
3aHATHSL.

Bce nepBuYHbIE 3aMMCH HEOOXOIMMO JIeJIaTh B TETPAIH MO X0y KcriepumeHTa. st IpOBepKH aKaJieMUIeCKOn
AKTUBHOCTH M KauecTBa paboThl CTyeHTa pabouyio TeTpajib NePUOANUECKH TIPOBEPSIET MPEoIaBaTeb.

K nmabopaTopHEIM paboTaM CTYJEHT JAOMyCKaeTCst TOIBKO MOC/e HHCTPYKTaka 10 TEXHUKe GE30MacHOCTH.
[MonoxeHus: TEXHUKU 030MaCHOCTH U3JI0KEHBI B MHCTPYKIIUSAX, KOTOPbIE TOJKHBI HAXOJUTHCS HA BUHOM MECTe
B J1abopaTopui.

CaMOCTOsI-
TenbHas paboTa

B xone caMocTosITeNbHOM padoThl 00yYaIoIIiecs: HPOBOASAT NPOPabOTKY TEOPETUUECKUX MAaTepUaJIoB
TIOJIyYeHHBIX HA ayIUTOPHBIX 3aHATUAX. CTyJeHTaM peKOMEHIyeTCsl MOCIe 3aBepILeHHs] 3aHATHI B 3TOT JKe JICHb
MIPOCMATPUBATh M aHAJIM3UPOBATh TEKCT JISKLMI 1 3aITUCH C IPAKTHYECKUX 3aHATHIH. HeKoTophle TeMbl, a TakKe
HEsICHBIE BOIPOCH! TPEOYIOT JOMOJIHUTEIBHOIO CAMOCTOSITENIbHOTO TBOPYECKOTO MOMCKA. B HEKOTOPBIX ciyyasix
HEsICHBIE BOIIPOCHI ClieyeT (PMKCUPOBATh, YTOOBI IIOTYYUTh KOHCYJIBTALMIO y TIpenoasates. [1py moarotoBke K
CIIeYIOIIe JIEKLMU MOBTOPAThH NPEbIAYINYIO ¢ yUYeTOM 3HAaHMI 1 HaBBIKOB, OJYYEHHBIX B XOJIe IPAKTHYECKHUX
3aHaTHI. Cleayer peryJsipHO MOBTOPSITh OCHOBHBIE TIOHSATHS U TEPMUHBI 10 3aAaHHON Teme Ayl 3(PHeKTUBHON
MIOZITOTOBKH K 9K3aMEHY.
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9K3aMeH DK3aMeH Npe/CcTaBisieT coOOM MPOBEPKY MOMYUYSHHBIX B X0/e Kypca 3HaHuil. [IonrotoBka o0y4Jaonierocs K
9K3aMEHY BKJIIOUAET CAMOCTOSATENBHYIO paboTy B TEUCHHE CeMeCTpa U HEMOCPEICTBEHHYIO MOATOTOBKY B THU
MpeaIIecTByIMe 3K3aMeHy. [I0roToBKy 1e1ecoo0pa3Ho HauaTh ¢ TIAHUPOBAHUS U MOAO0PA JIMTEPATYPHI.
[Ipeskae Bcero clieyeT BHUMATEIHO U3yYUTh MPOrPaMMYy JUCLIUILUIHHBI U PEICTABICHHbIE B HEW [TPUMEPHBIC
Borpockl. Ciie/iyeT BbIeIUTh HanboJjiee HEMIOHAThIE M HANMEHEee 3HAKOMBIC MTyHKTHI U yAEIUTh UM 0c000e
BHHUMaHUe.

ITpu NoAroTOBKE K 9K3aMeHy He0OXOMMO OCYIIECTBUTh MOBTOPEHKE BCEr0 MaTepuaa o kKypey. Ha sty paborty
HEOOXOIMMO BBIICNIUTh HAMOOJIBINYIO YacTh BpeMeHu. Clieyiomiei ctaueii iBasieTcst CAMOKOHTPOJIb 3HAHHUSI
M3YYeHHOrO MaTepralia, KOTOPHIN 3aK/TI0YAETCSI B YCTHOM OCBEIIEHUHU Pa3HBIX YacTeil MaTepuasa MmporpamMmsl.
Jis ycBoeHust nH(poOpMaIuK TOMUMO BepOaTbHOIO MEXaHM3Ma LieJieco00pa3Ho 3a/IeUCTBOBATh U MOTOPHbIE
Ppecypchl MaMsITH, KOrja 0o0ydJalonuecs: B IMCbMEHHOM BHJIE MO MAMSITH TBITAIOTCS] BOCIIPOU3BECTH OCHOBHbIE
KOHIIENIIMK Kypca B TpadiyeckoM Brje. B xone sk3aMeHa onpesenseTcs: ypoBeHb YCBOSHHsI OCHOBHOW U
JIOTIOJTHUTEILHOM JIMTEPATYPbl, PEKOMEHJOBAHHON MPOrpaMMOi AUCIUTLTAHEL. O0yYalonInics JOKeH
JIEMOHCTPUPOBATH TIOHMMAaHHE B3aUMOCBSI3H OCHOBHBIX MOHSTUI JUCIUILIAHBI, POJEMOHCTPUPOBATH
CMOCOOHOCTH K aHAJIM3Y TPU UCTIONB30BAHUN YYeOHBIX MATEPUATIOB.

10. TlepeyeHnpr nH(OPMAMOHHBLIX TEXHOJIOTHIl, HCIOJb3YEeMbIX IPU OCYIIEeCTBJIEHHH 00Pa30BaTEJILHOrO Mpomecca
o JUCHHILIHHE (MO/IYJII0), BKJIIOYAs NepevYeHb MPOrpaMMHOro odecnedeHnst 1 HH( OPMAIHOHHBIX CIIPABOYHBIX
cucreM (IpU HEOOXOUMOCTH)

INepeueHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJb3yEMBIX IIPH OCYLIECTBICHHN 00pa30BaTEILHOTO IIPOLiecca M0 JUCHUILIIHE
(MOZyJII0), BKJIIOYAS ITepeyeHb MPOrpaMMHOr0 oOecieueHus 1 MH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, ITPE/ICTABIICH B
[punoxennu 3 k pabovert mporpaMme TUCIUTUIAHBL (MOIYJIS).

11. Onncanne MaTepuaJbHO-TEXHUYECKOM 0a3bl, HEOOX0UMOIT /ISl 0CYI[eCTBJIEHUSI 00Pa30BaTEJILHOTO
nponecca no JUCIHUAILIHHE (MOYJII0)

MaTepI/IEUIBHO-TCXHI/I‘ICCKOG obecrieueHne O6paSOBaTCHbHOFO nmponecca 1no AMCuuIuinHe (MO,Ily)IIO) BKJIIOYAET B ce0s cireaymomue
KOMIIOHCHTHI:

TTomertieHus UIst CAMOCTOSITEILHON pabOThl 00YYaIONIUXCsl, YKOMIUIEKTOBAHHBIE CIICIIMAIN3UPOBAHHON MeOeIbIo (CTOJIBI U
CTYJIbs) U OCHAIIIEHHbIE KOMITIOTEPHOW TEXHUKOM C BOZMOKHOCTBIO MOJKTIOUeHHsI K ceTr "VIHTepHeT" 1 obecriedeHueM JOCTyIa
B 9JICKTPOHHYI0 MH(OPMAITMOHHO-00pa3oBaTesbHylo cpeny KOV,

VueOHble ayAMTOPUH ISl KOHTAKTHOM paboTHI ¢ MpernojaBaTesieM, YKOMIUIEKTOBAHHbIE CTIeHUATU3MPOBAHHON MeOeblo (CTOJIbI
U CTYJIbS1).

KommnbloTep 1 puHTEp 1)1 pacnevyaTky pa3JaTOYHbIX MaTepUaIoB.

MynbTUMeaniiHas ayAUTOPHSL.

Crenuanu3upoBaHHas J1abopaTopusl.

12. CpeacrBa aganranuu NpenoaaBaHusl JHCIHILIMHBI K MOTPEeOHOCTAM 00yUalomuXcsa HHBAJINIOB U JIHIL C
OrpaHHYeHHBIMH BO3MOIKHOCTSIMHU 3I0POBbSI

ITpn HeoOxoaUMOCTH B 00pa30BaTEIbHOM IPOLIECCE PUMEHSIOTCS CIISAYIOIIIe METOABl ¥ TEXHOIOTUH, O0JIeryaioIme
BOCIIpUATHE MHGMOPMALMN 00YYaIOIIMMUCS MHBATUIAMH M JIULAMY C O'PAHUYEHHBIMH BO3MOKHOCTSIMH 310POBBI:

- CO3J]aHMe TEKCTOBOW BEPCUH JII0OOTO HETEKCTOBOIO KOHTEHTA JIJIsl €0 BO3MOXKHOTO NPe00pa3oBaHusl B albTePHATHBHBIE
bopmbl, y10OHBIE TSI PA3IMYHBIX MTOJIb30BATENIEH;

- CO3/laHMe KOHTEHTA, KOTOPBIA MOXHO NPECTaBUTh B PA3/IMYHBIX BUJAaX O€3 MOTepU JaHHBIX WM CTPYKTYPBI, IPEAyCMOTPETD
BO3MOXHOCTb MacIITaOMPOBaHUs TEKCTa M M300pakeHuii Oe3 MOTepH KauecTBa, IPeayCMOTPETh AOCTYIHOCTD YIIPABJICHHS
KOHTEHTOM C KJIaBUATYPBI;

- CO3J]aHKe BO3MOKHOCTEH JUIsi 00Yy4alonMXCcsl BOCIPUHUMATh OJHY M TY %€ MH(OPMAIHIO U3 pa3HbIX KCTOUYHHUKOB - HAIpUMep,
TaK, YTOOBI JINLA C HAPYIICHUSIMH CJTyXa MOTy4Yaad HH(OPMAIMIO BU3YaJIbHO, C HAPYIICHUSMH 3PEHUS - ayJUaJIbHO;

- IPUMEHEHHe MPOrPAMMHBIX CPEJICTB, 00ECIIeYMBAIOIINX BO3MOKHOCTh OCBOCHHS HABBIKOB U YMEHHH, (DOPMUPYEMBIX
JMCLIMIUIMHOM, 32 CYET AJIbTePHATUBHBIX CIIOCOOOB, B TOM YHMCJIE BUPTYAJIbHBIX TAOOPATOPHIA M CUMYJISILIMOHHBIX TEXHOJIOTHH;

- IPUMECHEHUEC JUCTAHIIMOHHBIX 06paBOBaT€J'[bHLIX TEXHOJIOTHI U1 Tiepeiavun I/IHq)OpMaL[I/II/I, OpraHu3al pa3jnvHbIX CbOpM
HHTepaKTHBHOﬁ KOHTaKTHOU pa6OTI)I 06yqa10mer0c5{ C nIpernojaBarejieM, B TOM 4UCJIe Be6I/IHapOB, KOTOPbIE MOTYT OBITh
HCIOJIb30BAHbI J1d NPOBEACHUA BUPTYAJIbHbLIX J'ICKL[I/II71 C BOBMOJKXHOCTBIO BSaHMOHeﬁCTBHH BCEX YYaCTHUKOB JUCTAHIUOHHOI'O
06y‘-I€HI/I${, MpOBEACHNA CEMUHAPOB, BBICTYIUICHUA C JOKJIalaMU U 3allIUThI BBITTIOJTHEHHBIX pa60T, MMpOBEACHUSA TPECHUHIOB,
OpraHmsanun KOJUIEKTUBHOM pa6OTLI;

- IPMMEHEHNe JUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOIMH AJIsi OpraHu3aiy (POpM TEKYIIEro U MPOMEKyTOUHOrO
KOHTPOJIS;

SAEKTPOHHBH
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- YBEJIMYCHUE TPOAOJLKUTEIILHOCTU CIa4n 06y'-IaIOIJ_[I/IMCH HWHBAJIMAOM WJIA JIUIIOM C OI'PaHUYCHHBIMU BO3MOKHOCTAMUA 3J0POBbA
q)OpM HpOMe)KyTO‘IHOfI aTTeCTalluM 110 OTHOIICHUIO K YCTaHOBHeHHOﬁ MPOAOJIKUTEIIbLHOCTU UX CAAYU:

- MIPOJOJIKUTENIBHOCTY CAA4M 3a4€Ta WM 9K3aMeHa, IPOBOJMMOro B MMCbMEHHOM (hopMme, - He Oosee yeM Ha 90 MUHYT;

- TIPOJOJIKUTEILHOCTH MOATOTOBKY 00YYAIOIIErocst K OTBETY Ha 3aU€Te MM 9K3aMeHe, IIPOBOIMIMOM B YCTHOH (hopMme, - He
6osee yem Ha 20 MUHYT;

- IPOZIOJIKUTENBHOCTH BBICTYIICHUS 00Y4aloIIerocst pH 3aliyTe KypcoBoi paboTHl - He OoJiee yeM Ha 15 MHHYT.

IIporpamma cocrasiieHa B cootBeTcTBrM ¢ TpedoBaHusMu PI'OC BO u yueOHbIM 1utanoM 1o Harpasienuio 19.03.01
"BuortexHomorusa" ¥ MporIIio MOArOTOBKY "BroTeXHOIOTNSA 1 OMONHKEeHepHs'.
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
51.0.31 Muxpobuonozus

IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

Hanpasnenue noarorosku:_19.03.01 - buorexHonorus

IMpocus nogroroBky: brotexHonorus v GMOUHKEHEPH s
KBammdukanus BbITyCKHUKA: OaKanaBp

dopma 0OydeHust: 0UHOe
SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havana o0yueHus Mo o0pa3oBaTesibHOM nporpamme: 2022

OcHoBHas JuTepartypa:

1.Mannanoga P.T., MukpoGuonorust 1 ummyHosorust. [Ipaktiukym : yue6Hoe nocodue / P. T. ManHanosa - M. :
I'0TAP-Menua, 2013. - 544 c. - ISBN 978-5-9704-2750-7 - Tekcr : anextponnsiii // 9BC 'Koncynbrant crynenta’ : [caitr]. -
URL : https://www.studentlibrary.ru/book/ISBN9785970427507.html (nara obpamenus: 21.04.2020). - Pexum poctyma : 1o
TIOATIHCKE.

2.3BepeB B.B., MeguiHCcKass MUKpoOHoJiorus, Bupycosiorust 1 umMMmyHostorust. Tom 1. / Iox pen. B.B. 3sepesa, M.H.
Boituenko - M. : I'90TAP-Menua, 2014. - 448 c. - ISBN 978-5-9704-2914-3 - Texkcr : anekTponnsiii // 9B5C "KoHcynpranT
crypenta' : [caiit]. - URL : https://www.studentlibrary.ru/book/ISBN9785970429143 . html (nara obparuenus: 21.04.2022). -
Pexum poctyna : o noprvcke.

3.3Bepena B.B., MeaunyHckass MUKpOOMOJIOTHs, BUPYCOJIOTHs ¥ uMMyHoJorus. B 2 1. Tom 2. : yue6nuk / ITox pex. B.B.
3BepeBa, M.H. Boituenko - M. : I'90TAP-Meaua, 2014. - 480 c. - ISBN 978-5-9704-2915-0 - Tekcr : anektponnsiii // bC
'Koncynbrant crynenra’ : [caiit]. - URL : https://www.studentlibrary.ru/book/ISBN9785970429150.html (nata obpammenust:
21.04.2022). - Pexum gocTyna : no HOATHUCKE.

4. YacTHasl BeTepHHAPHO-CaHUTapHAsI MUK POOHMOJIOTHS 1 BUpYycoJiorus : yaeoHoe nocodue / P. I'. 'ocmanos, P. X. Pasuios, A.
K. Tammynmmn [ ap.]. - Cankt-IlerepOypr : Jlanb, 2019. - 316 c. - ISBN 978-5-8114-3593-7. - Tekcr : anekTpoHHbii // Jlans :
3/1eKTpOHHO-OnbmoTeynas cucrtema. - URL: https://e.Janbook.com/book/116373 (nata obpamenus: 03.03.2022). - Pexum
JOCTyIa: 1JI aBTOPU3. MOJIb30BaTeIeN

lonoJsHATEILHAS JUTEpPATYypa:

1.I'yceB, M.B. MukpoOHoIOrHs : y4eOHHK [T CTYJEHTOB BY30B, OOyJaronpxcs rmo Harmpasienuto 51600 'Buosorus’ u 6uot.
crieranbHOCTSAM / M.B. T'yces, JI.A. MuneeBa . 4-e u3g., crep. M. : Akagemus, 2003 . - 461 c. 1409K3

2 IMlysaesa I".I1., MukpoGronorusi ¢ OCHOBaMU OMOTEXHOJIOTHH (TEOpHs U NPaKTHKa) : yuyeOHoe nocoodue / [llyeaesa I'.I1.,
Csupuposa T.B., Kopaeera O.C., Mansuesa O.10., Mewepskosa O.JI., Moruna E.A. - Boponex : BITYUT, 2017. - 315 c. -
ISBN 978-5-00032-239-0 - Texcr : anextponHslii // DBC "KoHcybranT crynenta’ : [cait]. - URL :
https://www.studentlibrary.ru/book/ISBN9785000322390.html (nata o6pamenus: 21.04.2022). - Pexxum octyna : 1o
TIOATINCKE.

3.CooituakoB B.B., MUKpoOUOIOTHUsi, BUPYCOIOTUSI U MIMMYHOJIOTHSI: PYKOBOJICTBO K JJAOOPATOPHBIM 3aHATHSM : y4eOHOE
nocobue / ox pen. B.B. CooiiuakoBa, M.M. Kapamnara. - M. : T90TAP-Meaua, 2015. - 320 c. - ISBN 978-5-9704-3575-5 -
Tekcr : anekrponHsl // DBC 'Koncynbrant cryaenra’ : [cait]. - URL :
https://www.studentlibrary.ru/book/ISBN9785970435755.html (nara o6pamenus: 21.04.2022). - Pexxum octyna : 1o
TIOATIHCKE.

4.BopobreB A.A., Mukpobuosnorust 1 uMmyHosiorus : yueonuk / ITox pen. A. A. BopobbeBa. - 2-e 3., nepepad. u gor. - M. :
Menumuna, 2005. - 496 c. (Vue6. muT. [[jist cTyIeHTOB MeTUIIMHCKIX BY30B) - ISBN 5-225-04271-6 - Tekcr : 9;1eKTpoHHBIH //
3BC 'KoncynbranT cryaeHra' : [caiit]. - URL : https://www.studentlibrary.ru/book/ISBN5225042716.html (zaTa obparieHusi:
21.04.2022). - Pexum goctyna : 1o HOATMHUCKE.
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
51.0.31 Muxpobuonozus

IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpasnenue noarorosku:_19.03.01 - buorexHonorus

IMpocuibs nogroroBky: brotexHonorus v GMOUHKEHEPH s
KBammdukanus BbITyCKHUKA: OaKanaBp

dopma obydeHust: 0UHOe
SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havana o0yueHus Mo oOpa3oBaTesibHON nporpamme: 2022

OcBoeHye JUCLUIUIHBL (MOYJIs1) MIPeAoaraeT HCIOJIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CHCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ains Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUTUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiieH ooydaommmest. 95C "ZNANIUM.COM" conep:xuT Npou3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUYEHBIX, PyKOBOJUTEJIEH FOCY JapCTBEHHBIX OPTraHoB, MperoAaBaTesiel BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3IuuHbIX cpepax 6uzHeca. Ponp 6ubmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAH/IAPTOB 1 BKJIIOYAET YIeOHNKH, YUeOHbIe TOCOOuSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONENH, CIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIaJIbHbIE TIEPHOINYECKUE U3AaHUS U U3aHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanust (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToanYeCcKas IUTepaTypa 1jisl JaHHON AUCLMIUIMHBI UIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-ONOINOTEYHON CHCTEMe
WznarenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC NUzparenscta "JlaHp" BKIOYaeT B ceOst
3JIEKTPOHHBIE BEPCUU KHUT U31aTesibcTBa "JaHp" ¥ ApYrUX BeIyIIUX U3[aTeIbCTB YUeOHOM JIMTEpaTyphl, a TAKXKE SJIEKTPOHHbIE
BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTeCTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM Haykam. 9BC U3narenscta "Jlanp"
obecrieynBaeT AOCTYI K HAYYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAKCUMAJIbHOMY KOJIHMUYECTBY
NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.

VuebHO-MeToqMUeCcKast IMTepaTypa JUist JAHHOW JUCIUIUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEME
"KoHcy bTaHT cTyzieHTa", JOCTYII K KOTOPOH MpeaocTaBiieH o0yyatomumMcsi. MHOronpouibHbI 00pa3oBaTesIbHbIN pecypc
"KoHcy bTaHT cTyzieHTa" SIBJISIETCS 3IeKTPOHHOM 6ubimoreynoit cucremoit (5C), npenocTasisionieit JOCTYII Yepes3 ceTh
WHtepHeT K y4yeOHOM JIMTepaType U IONOIHUTEIbHBIM MaTepranam, IIPHOOPETEHHBIM Ha OCHOBAHHH ITPSIMBIX IOTOBOPOB C
rpaBooOagaressiMu. [10JHOCTBIO COOTBETCTBYET TPEOOBAHUAM (peaepatbHBIX TOCYIapCTBEHHBIX 00pa30BaTE/IbHBIX CTAHIAPTOB
BBICIIIEr0 00pa30BaHMUsI K KOMIUIEKTOBaHHIO OMOIMOTEK, B TOM UKCIIE IEKTPOHHBIX, B YacTH (popMUpoBaHus (POHIO0B OCHOBHOM
U JIOTIOJTHUTEJILHOM JIUTEepaTyphl.
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