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1. IEJb U 3AJJAYU JTUCHUIIJINHBI

Heas ocBoeHust TUCHMILIMHBI «MHKpPOOHOIOTUS» - HM3YYHThb pPa3BUTHE, CTPOCHUE H
KU3HEEATEIbHOCTH MHUKpPOOPraHM3MOB, MX pOJIb B JKMBOH MNPHUPOAE M CBS3HM C JPYTUMHU
OpraHu3MaMH.

3agaum JUCHHMIJIMHBI

N3yunts:

1) cTpoeHue, pa3BUTHE U IPUHIHIIBI )KH3HEACSITEILHOCTH PA3IMYHBIX TAKCOHOB MHKPOOOB,
U IPYTUX PA3IMYHBIX TPYII MUKPOOPTaHU3MOB, BXOSIINX B HAALAPCTBO MMPOKAPHOT;

2) poJIb MHKPOOPTaHU3MOB B KPYrOBOPOTE OCHOBHBIX OHMOTE€HHBIX JJIEMEHTOB B IPHPOJC
(C,O,N, P,Swunp.);

3) yuacte MHKPOOPraHHU3MOB B TE€OXMMHYECKUX TIIporeccax, B (GopMHpoBaHUH
MECTOPOXKJICHUN HEPTH, MeITU, MapraHia, GocHoprUTOB U APYTHX MOJIE3HBIX UCKOMIAEMBIX;

4) OMOTEXHOJOINYECKHE HAIPABICHUS 10 WCCICAOBAHUIO MUKPOOPTaHU3MOB B T'€HHOM,
KJICTOYHOM WHXEHEPHUHU U IPYTUX OTPACIISIX HAPOIAHOTO XO3SICTBA;

5) mosb3y U Bpeji, HAHOCUMBIC MUKPOOPTraHU3MaMH JIJIsl PACTCHUH, )KUBOTHBIX M YEJIOBEKa.

2. MECTO JUCHHUILINHBLI B CTPYKTYPE OBPA3OBATEJIbHOM
INPOI'PAMMBI

Jucuummuna «b1.0.19 Mukpobuonorus» BxoauT B paznen «b1» u sBisiercs 371eMeHTOM
00s13aTeNIbHOW 4YacTH IPEeIMETHO-COAEPIKATEIIbHOTO MO/ Y4eOHOro IUlaHa HaIlpaBICHUS
nonarotoBku 1.03.01 «buorexHonorusy», npopmib «AKBaOHOTEX».

[IpepekBU3UTHI: AUCHUILIUHBI U3ydaeMbl B IIKOJIBHOM MpOrpaMme.

[ToctpexBusuThl: CucreMaTHKa )KUBBIX OpraHu3MoB, buoxumus, MonekymnspHas 610a0rus

U 1p.

3 POPMUPYEMBIE KOMIIETEHIIMU 1 UTHINKATOPBI UX
JOCTHW/KEHMUA 11O JUCIUITJIMHE

N3yuenne mucummianHbl «MHKpOOHOIOTHS» HAmpaBiIeHO Ha (OpPMUPOBAaHUE 3JIEMEHTOB
crexyrommx xKomrereHnuid B coorBercTBru ¢ @I'OC BO mno nampasnenuto noarotosku 19.03.01
«buorexnonorusy», npoduiab «AKBaOHOTEX):

Koanbl HaumeHnoBanue HaumeHoBaHue HHAMKATOPA
KOMITeTEHIIUH ob0menpodeccuoHaTbHOMN AOCTH:KeHHsl o0menpodeccuoHaTbHOI
KOMIIETCHIIUH BBITYCKHUKA KOMIIETCHIIUH
YK-1 CrniocobeH ocymecTBisATh nouck, | YK-1.1. JemoHcTpHpyeT 3HaHUE
KPUTHYECKHM aHaJIN3 U CUHTE3 0COOEHHOCTEH CHCTEMHOT0 U KPUTHYECKOTO
uHpopManuy, MPUMEHSTH | MBIIUIEHUS U TOTOBHOCTb K HEMY.
CUCTEMHBII MOJX0/1 g | YK-1.2. Tlpumensier gorudeckue GopMbl U
peleHus MPOLEYpPhl, CIOCOOEH K pedIieKCuu 10
IIOCTaBJICHHBIX 3a1a4 IIOBOY cOOCTBEHHOI u qy)KON
MBICIIUTENIBHOM 1€ATEIBHOCTH.
YK-1.3. AHanu3upyet HCTOYHHK
nH(pOpPMAIIUU C TOUYKH 3PEHHS] BPEMEHHBIX U
MIPOCTPAHCTBEHHBIX yCIIOBUI €ro
BO3HUKHOBEHHSI.
VK-1.4. Ananusupyer paHee CI0KUBIIAECS
B HayKe OlEHKH WH(OpMAIIUH.
VK-1.5. ConocraBisier pa3Hble UCTOYHUKHU
uHGOpMAIlMM C IIETbI0  BBIABICHHUS HX




MPOTUBOPEYUN U TMOHMCKA JOCTOBEPHBIX
CYKJICHUU.

VK-1.6. AprymentupoBaHHO (opMHUPYET
COOCTBEHHOE  CYXJEHHE U  OLEHKY
uH(bOpMallMK, MPUHUMAET OOOCHOBAaHHOE
pelieHue.

YK-1.7. Onpenenser MPaKTUYECKUE
MOCTICICTBUSL  TIPEAJIOKECHHOTO  PEIICHUS
3a/1a4u

OIIK-1

Crniocoben U3y4arthb,
aHAJIM3UPOBaTh, HCIIOJIb30BATh
OMOJIOTHYECKHE  OOBEKTHI U
MIPOIIECCHI,

OCHOBBIBASsCh Ha 3aKOHAX U
3aKOHOMEPHOCTSIX

MaTEeMaTHYECKHUX, (U3HUCCKUX,
XUMHYECKHUX
U OWOJOTMYECKHX HAyK H WX
B3aHMOCBSI3IX

OIIK-1.1. 3HaTb OCHOBHBIE  METOIBI
U3Y4YCHUS, aHanu3a OMOJOrHYECKUX
00BEKTOB

OCHOBBLIBASICh Ha 3aKOHaX H
3aKOHOMEPHOCTAX MaTEMaTHYECKHUX,

(GuU3NYECKUX, XUMUYECKHUX U
OHMOJIOTMYECKUX HayK

OIIK-1.2. ymeTh BBINOJHATH TPYIOBBIE
JCHCTBUSL C YYETOM UX BIUSHHUA Ha
OKpYXKaloIlyl0  cpeay, He  JIOoIycKas
BO3HHKHOBEHUS SKOJIOTUYECKON ONTaCHOCTH
OIIK — 1.3 BrmageTh : HaBBIKAaMH PaOOTHI B
HIOJIEBBIX YCIOBHSAX

4 CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHbI
4.1 CTpyKTYpa IMCUMILINHBI

TpynoemMKkocTh (akaieM.9acoB)
Bunpr paboTsr

1 2 3 Bcero
OO011ast TpPyA0EMKOCTh 108 216 180 504
KoHTtakTHas paboTa 82 96 100 278
Jlexmun 38 36 38 112
JlaGopaTopHbIe 3aHATHS 38 54 56 148
KoHTakTHas paboTa B IEPUOJI TEOPETUUECKOTO 00yUEHUs 5 5 5 15
(KoutTO)
KontlTA 1 1 1 3
CamocrosiTenpHas padbora - 94 45 139
Bu1 mpoMeKyTOYHOM aTTecTalun 9K3aMEH | DK3aMEH | DK3aMeH




4.2 PacnpenesieHue BUI0B padoThl H MX TPYA0EMKOCTH MO pa3ejaM JUCHUILINHBI

Buabl yueoHoii padoThl (B yacax)
KonrakTHas popma ©opMbI TeKyIIero
No RaHSTHi KOHTPOJIsI
W Tema quCIUTUTHHBL ycneBaeMmocTH,
' ' NMPOMEKYTOYHOM
= SO < 9
S E Y| =3 aTrecTanuu
=1 22 8 E|IC
iz O SEP
) 2ol S ©
= EFl B &[0
1 cemecTp
CobecenoBanue
1 7 7 - [[IpakTnueckas
Brenenue paborta
Mopdoorust u cucTeMaTnKa
CobecenoBanue
2 |MHUKpOOpPraHHW3MOB 7 7 -
3amuTa pedeparon
DU3NONIOTHUS MUKPOOPTaHU3MOB: CobecenoBanue
3 [MeTaboy3M, TUITBI U CTIOCOOBI 8 7 - [[IpakTtuueckas
MUTaHUS] MUKPOOPTaHU3MOB. pabota
CriocoOBbI MOTy9YCeHHS SHEPTUU
4 i p 8 8 - |CobecenoBanue
MUKpPOOPTraHu3MaMu
3amuTa pedeparon
BrusiHue (akToOpoB BHEITHEH CpeIbl Cobecenonarme
5 p P 8 8 - [[Ipaktuueckas
Ha pa3BUTHE MUKPOOPTaHU3MOB
pabota
HUroro: 38 - 38 - DK3aMeH
2 cemecTp
'YyacTue MUKpOOPTraHU3MOB B
g [KPYTOBOPOTE OCHOBHBIX OMOTEHHBIX 7 10 13
HIIEMEHTOB (a30Ta, *kene3a, hocdopa, CobecenoBanue
cephl) 3amura pedeparon
OcobenHocTr POPMUPOBAHUS U CobecenoBanue
7 |pa3BUTHS TOYBEHHBIX 7 11 19 [TIpaktuueckas
MHUKPOOHOIICHO30B paboTa
BnusiHue arpoTeXHUYECKUX
8 |MepompusATHIl Ha IPOTEKAHNE 7 11 19 |CobecenoBanue
MUKPOOHOJIOTHYECKUX MPOIIECCOB 3amuTa pedeparon
Hcnonb30BaHNe MOYBEHHBIX CobecenoBanue
9 |MHKpPOOpPraHU3MOB B CEIBCKOM 7 11 19 [[Ipaktuueckas
XO03SCTBE abota
CobecenoBanue
10 BI/Ip}ICBI 8 11 19 HpaKTquCKa;{
abota
HToro: 36 - 54 94 Jk3aMmeH
3 cemecTtp
1 7 1 9 CobecenoBanue:
bakTepuodaru 3amura pedepara




['eHeTHKa MUKPOOPTraHU3MOB CobGecenoBaHue
12 7 11 9 [[Ipaktuueckas
pabota
13 8 11 9 CobecenoBanue
Yuenue 06 nnpexkuuu 3ammra pedepara
CobecenoBanue
14 8 11 9 [[Ipaktuueckas
CucrteMaTka MUKPOOPTaHU3MOB pabora
CobecenoBanue
15 8 12 9
DapmarieBTUYEeCKasi 1 CAHUTApHAS 3ammra pedeparon
MUKPOOHOJIOTHSI
Hroro: 38 - 56 45 DK3aMeH
Bcero yacos 112 i 148 139 JK3aMeH

4.3 Conep:xkanue pa3aesioB TUCIHIIHHBI
Tema 1. BBegenue

BBenenue, npeamer MUKpOOHOJIOTHH, €€ MECTO B CUCTEME (DYHIaMEHTaIbHbIX HayK. OOBEKThI U
UCTOPUS MUKPOOHOJIOTUH. 3HAYEHUE MUKPOOPTaHU3MOB B IPUPOJIE U KU3HEAEATEIbHOCTH
YyeJioBeKa. 3aJaul U OCHOBHBIE HAIIPaBJIEHUS B MUKPOOHOJIOTHUH.

Tema 2. Mopdosiorusi 4 cucTeMaTHKa MUKPOOPTraHU3MOB

Mopdonorust U cucteMaTnka MHUKpPOOpPTraHu3MoB. OCHOBHBIE TPYIITBI MHKPOOPTaHH3MOB.
Crpoenue OakTepuanbHOM KineTku. Poct u pazmHoxkeHue 6aktepuil. OcOOEHHOCTH CTPOECHHUS KIIETOK
9YKapHoT. Mophosorust 1 CTpyKTypa akapuoT, CIIOCOOBI X PEMPOITYKIIMHA. MeToIbIl MUKPOCKOITHN
U TIPUTOTOBJIEHUS MpenaparoB. OOmMe CBeleHUS O CUCTEMaTHKE HOMEHKJAType IMPOKapHOT.
[TpuHIMIIBL PEeHOTHINYECKON U (HIIOTeHeTHYeCKON crucTeMaTuku. OCHOBHBIE TAKCOHOMHYECKHUE
IpYIIIBl GaKTEepHil.

Tema 3. ®U3H0J10TUSI MUKPOOPTAaHU3MOB: MeTA00JM3M, THIIBI U CIIOCOOBI MUTAHUS
MHKPOOPraHU3MOB

Mertabonu3m MUKpoopranu3MoB. CriocoObl MUTaHUS, MTOCTYIUICHUE TTUTATEIBHBIX BEIIECTB
B KIeTKy. DepMeHThl B JKHU3HEAEATEIbHOCTH MHUKPOOHOH kieTku. IlumeBble moTpeOHOCTH
MHUKPOOPTaHW3MOB ¥ THMBI MUTAHUSA. MeTa0OIMYecKhue TIPOIECChl: OJHEPreTHYECKHd |
KOHCTPYKTUBHBINH 00MeH (KaTabosu3M U aHabOIHU3M).

Tema 4. Crioco0b!I mosty4eHHs JHEPrUM MUKPOOPTraHU3MAMU

[Tonyyenue u 3amacaHue 3Hepruu B KieTke. CXOJICTBO M pazavyue OpOKEHMS, TbIXaHUs,
aHa’pOOHOTO JbIXaHUs. XUMHU3M U DHEpPreTuka OpoxeHHs, IbIXxaHus. AHa’pOOHOE [bIXaHUE C
UCIOJb30BAHUEM KHCIOPOAa HUTPATOB M cyhab(paToB. IIpUroTOBICHHE MHUTATENBHBIX Cpel JUIS
MHKPOOPTraHU3MOB U METOJIbI CTEPUIIU3ALINH.

Tema S. Biusinue (pakTOpOB BHELIHEH Cpelbl HA pa3BUTHE MUKPOOPIraHU3MOB

Bnusinue ¢akTopoB BHeHIHEW cpeabl Ha pPa3BUTHE MHUKPOOPTaHU3MOB. 3aBUCHUMOCTH
MHKPOOPIraHU3MOB OT BOJHOIO pPEXHMMa M KHUCIOTHOCTH Cpefbl, TEMIEPATypbl, AABJICHUS,
XMMHMYECKHX BEIIECTB, paguanuu. OTHOIIEHNE MUKPOOPTaHU3MOB K KACIOPOLY.




Tema 6. YuacTue MUKPOOPraHU3MOB B KPYTOBOPOTE OCHOBHBIX OMOT€HHBIX
3J1eMEeHTOB (a30Ta, keJe3a, ¢pocdopa, cepbi)

Yyactne MHKPOOPraHM3MOB B KpyroBopotre aszora. [lpolecchl MHHEpaTH3aIHH,
UMMOOUIU3alMY, HUTPUPUKANUA U JCHUTpUPUKANUU. Perymsmus ACHUTpUPUKAIUU U
MMMOOMJIM3AIIMd  arpOTEXHUYECKHUMH  NpueMamMu. Mepsl  OOpbOBI ¢ JTUCCHUMIIIATOPHOMR
neHutpudukanuel B mouse. MacmralObl U 3HaUYCHUE OMOJOTHMUYECKON a30TPHUKCAIMU B TIPHUPOJIC.
CBO0OOTHOKHBYIIIHE, ACCOIMATUBHBIC U CUMOMOTHUYECKHE a30T(UKCATOPEI.

Tema 7. OcodeHHOCTH (POPMHPOBAHUS U PA3BUTHA IOYBEHHBIX MUKPOOHOLIEHO30B

MukpoOHble KOMILJIEKCHI MOYBbI. [IpUHIMIBI U KOHIENIMU MMOYBEHHONH MHUKPOOHOJIOTHH.
[lonsiTie 0 MUKPOOHBIX KOMILIEKCcaX MOuYBbl. (COOEHHOCTH TMOYBBI Kak Cpeabl OOWUTaHHS
MHUKPOOPTraHU3MOB. DKonoro-reorpapudeckue 3aKOHOMEPHOCTH pacrpocTpaHeHus
MUKPOOPraHu3MoB B TmouBax. CTpaTeruu 3KU3HEAEATEIbHOCTH MHUKPOOPIaHU3MOB B IOYBE.
PaznooOpaszue TpoduUYECKHX B3aMMOICHCTBHI MHKPOOPTAaHM3MOB. 3HAUCHUE IMOYBCHHBIX
MHUKPOOPTaHW3MOB B IJIOJIOPOAHUHU MOYBBI. POJIb TOUYBEHHBIX MUKPOOPTaHU3MOB B 00pa30BaHUU U
paspylLIeHUH rymyca

Tema 8. Biusinne arpoTexHn4ecKNX MEPONPUATHH HA MPOTEKAHUE
MHUKPOOHMOJ0THYECKHUX NPOIECCOB

DKOJIOTHYECKHEe OCOOCHHOCTH Pa3BUTHS MUKPOOHBIX COOOIIECTB. 3HAYEHHE MMOYBEHHBIX
MHUKpPOOPIaHW3MOB B IUIOAOPOJIUU MOYBBL. ACCOLUAMU MUKPOOPIaHU3MOB C KOPHEBOM CHCTEMOI
pactenumii: puzocdepa u pusoraaHa. Ponb MOYBEHHBIX MHUKPOOPTaHU3MOB B 0O0pa3oBaHUU U
paspymeHur ryMmyca. OKOJOTW4ecKas, OMOXMMHUYEeCKas W MHUKPOOHOJIOrHYecKas KOHUEHIIHA
rymycoobpa3zoBaHus

Tema 9. Mcnoib30BaHue MOYBEHHBIX MHUKPOOPraHU3MOB B CCJIbCKOM X03sliicTBe

MukpoOHbIe 3emiIey00pUTeNIbHBIE OHOMpenapathl M HMX HCIOJb30BAaHUE B CEIBCKOM
xo3siictBe. [IpuMeHeHHE MMKPOOPraHM3MOB M MHMKPOOHBIX OuompenaparoB s OOpbOBI ¢
OOJIe3HSAMHU U BpeIUTENsIMH pacTeHuil. lcronp3oBaHME MPOAYKTOB MMKPOOHOTO CHHTE3A.
[IpumeneHnne MUKpPOOOB-aHTOTOHMCTOB U aHTUOMOTUKOB JUIsl 3alUThl pacTeHuid. Mcnonp3oBanue
MHUKPOOHBIX OHonpenapaTroB /st 60pbObl ¢ HACEKOMBIMH U BPEAMTEISIMU CEITbCKOXO035MCTBEHHBIX
KynbTyp. CTumynsuusi pocta pacTeHHl OHOJIOrMYecKM AaKTUBHBIMM BemiecTBamMu. CuUHTE3
KOpPMOBOI'O 0O€flka M aMHUHOKHCIOT, CHHT€3 BUTAMHUHOB M ()EPMEHTOB MHUKPOOPraHHW3MaMHU.
buokonBepcus.  MukpoOuosornyeckass  TpaHcopManusi  OTXOJOB  arpONpPOMBILIUIEHHOTO
komIuiekca. CHI0coBaHHE KOPMOB KaK METO/]] aHa pOOHOM OMOKOHBEpCHH. 3HaUeHHE MPOOMOTHKOB
B CEJILCKOM XO03siiicTBe. Mukopuzauus pacteHuil. Poiab snupuTHON MUKPOGIOPH IPH XpaHEHUH
3epHa, CeMsH, IUI0A0B U oBollel. [IpuMeHeHne MUKPOOPraHU3MOB U MUKPOOHBIX OHOIpEnapaToB
U1 60pHOBI C OOJIE3HSIMH U BPEIUTEISIMU CEIbCKOXO3SIMCTBEHHBIX pacTeHUi. MUKpOOPraHU3MbI-
MPOAYLIEHTHl OMOJIOTMYECKH aKTUBHBIX BEIECTB, aHTUOMOTUKOB JUIS 3aLIUThI pACTEHUI.

Tema 10. Bupycsl

[Tonoxenue B xuBoM mupe. Ocobennoctu. CTpykTypa U OMOXMMUSI BUPYCOB. 3HaUEHUE
BUpYCHOTO Kancujaa. ['enom Bupycos. [IpuHiune! knaccudukanuu BupycoB. [lonstue o BuporeHuun
U nIpoBUpYyce. MeToIbl KyJIbTUBUPOBAHUS BUPYCOB. TKaHEBbIE KYJIbTYPBHI.

Pasmepsl. @opma BHpHOHOB. XUMHYECKHA COCTaB U CTpoeHue BupuoHa. [IpocTeie un
CJIOXHBIE BUPYChl. Bupychbl co crnupanbHbIM U u3omeTpuueckum karncuaamu. JIHK -reHoMHbIe u
PHK - renomubie Bupychol. KoBupycsl. MOHOBUPYCHI.

Onrorene3 BupycoB. L{ukn penpoaykiuu BUpycoB. B3aumoneicTBue BHpyca C KIETKOM.
[Tapasutn3m Ha reHHOM ypoBHE PasmHOkeHue Bupyca. [Ipouncxoxaenue supycoB. Knaccudukarus
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BUpYycOB. OTpULIaTEIbHOE BO3/IEHCTBHE BUPYCOB Ha JKUBYIO IPUPOAY. BupycHble 001€3HU: CUHIPOM
npuobperenHoro ummyHoaedunura (CITN/), BUpycHbIe renaTuTsl U ap.

Tema 11. bakrepuodaru

Ocobennoctu mMopdonorun u penponaykuuu. Jlusorenus, ee 3nauenue. [Ipakruyeckoe
HCIIOJIb30BaHKUE OakTepruodaro

Tema 12. I'eHeTHKa MUKPOOPraHU3MOB

Oco6eHHOCTH OpraHU3aLMU FeHEeTHYecKoro anmnapara. IlnasMuasl u HuToIIa3MaTudecKas
HACJIEICTBEHHOCTh. 3HAUY€HUE IIJJa3MUJ] B TIEHETHMYECKONM uHXeHepuu. DeHoTunudeckas u
TEeHOTUIINYECKAass W3MEHYMBOCTb Yy  MMKpOOpPraHusmMoB. Myranuuu, pekoMOMHAIMM Yy
MUKPOOPTaHU3MOB.

Perumkammss JJHK xpomocom wu mumasmmpa. OOmas XapakTepHCTHKAa MEXaHH3MOB
peruMKanyuy, ocHoBHbIE oTanuus perummkanuu JJHK npokapuor u sykapuot Poct un pazmMHoxeHue.
Onrorene3. Poct OakrepuanbHOl KiIeTKU. PasmHOkeHue Oaktepuil. becronoe pazMHOKEHHE.
N3omopduoe u rerepomopdnoe nenenue. [lonopoit npouecc.

Tema 13. Yuenne 00 nndexnun

Nndexunonnsiii nporecc. Pons Mukpoba B HHPEKIIMOHHOM mpouecce. [laroreHHocTs 1
BUPYJEHTHOCTh MHUKpPOOOB. DakTOphl MATOI€HHOCTHM M MX TIEHETUYECKUH KOHTpOsb. Dopmbl
cumbuosza. Ponb Makpoopranuszma B nH(peKInoHHOM Mpouecce. Dopmbl HHPEKINN.

Tema 14. CucremaTnka MUKPOOPTaHU3MOB

[Tpo6nemsl cucteMatuku. [IpMHIKITBI HOCTPOECHUS M METOBI COBPEMEHHOM KilacCH(pUKaIU
npokapuot. TakcoHomuueckue kareropuu. Bua. [Itamm. Kion.

Mertoabl 1 Hauboisiee NMEPCIEKTUBHbIE MPU3HAKU, HCIOJb3YyeMble NMPH KiIacCU(UKALUH
npokapuot. Mopdodusuonornyeckue Nnpu3Haku. MeTos YHCIOBOM TaKCOHOMHUU MO HPUHLIHUITY
AnoHcoHa. MeToapl TeHOCUCTEMATHKH. AHanu3 HykieotuaHoro cocrtaBa JIHK. Merog
MosekynspHoi rudpuanzanuu JJHK. VccnenoBanue HykieoTuaHoro coctaB pudbocomanbabix PHK.

CoBpeMeHHbIe KJIacCH(PUKAIMM MUKpOOpraHu3MoB. Beicume Takconsl. Kiaccuduxanmn
npokapuot no onpeaenutento . X. bepmxu nu H.A. Kpacunbaukoa. Xapakrepuctrka Hanbosnee
BaXHBIX Ipyl npokapuotT. Mctunuele 6akTepun. MukcobakTepuu. AKTUHOMULETHI. CIMPOXETHI.
Apxebakrepun

4.4 Tembl H V1aHBI 1a00PATOPHBIX 3AHATHH
Tema CojneprkaHue 3aHsTUS
1. CobGecenoBanue:
1) O0cOOEHHOCTH  CTPOGHHUS  NPOKAPUOTHUYECKON
KJICTKU,;
2) pa3mepbl 1 GOPMBI OaKTEpHid;
3) CTpoeHHe KJIETOYHOW CTEHKH TIPaMIIOJIO0KUTEIb-
HBIX U TPaMOTPHUIIATEILHBIX OaKTEpHii;

1 [Tema 1. Mopdonorus 6akrepuit 4) opraHbl TEepeBIKEHHS Yy OaKkTepuil, UX pacroso-
YKEHHUE;
5) 2JeMEHThI THTAaHHUS KM CIIOCOOBI CYIIECTBOBAHHS
OaxTepuit;
6) MexaHuU3MBl TpaHCIOpPTa B  OaKTEPHUAIBHBIX
KJICTKaX;

7) KJIETOUHBIN IIUKJI OaKTEePHid




2. Ilpaktnueckas paborta «KynbTUBHpOBaHME, MOCEB,
XpaHEHHE u IIPUTOTOBJICHUE penapaToB
MUKPOOPTaHU3MOBY

1) npuroToBieHHE TpPENapaToB MHUKPOOPraHH3MOB,
BpEMEHHBIE IMPENapaTrhl, HCIOJIb30BAHUE METO/I0OB
«BUCSYEH» U «pa3JaBICHHOW» KaIUIM JUIsl BBISBICHUS
[1OJIBUKHOCTH;

2) TpHUroTOBJICHUE (PUKCHPOBAHHBIX MTPEHAPATOB
MUKPOOPTaHU3MOB (mpuroToBieHne Ma3Ka,
(ukcalys Mazka, OKpalliBaHUe Mperapara);

3) okpacka OakTepwuii o ['pamy.

Tema 2. dusmonorus
MHUKPOOPTaHU3MOB

1. CoOecenoBanue:

1) XumHuYeckHd COCTaB OaKTepUaIbHOH  KICTKH,
MOTPEOHOCTU B HYTPUEHTAX;

2) o01asi XapakKTepUCTHKA METa00IM3Ma MPOKAPHOT;
3) NPHUHIUITBI PETYIIAIUH 0OMEHA BEIIECTB;

4) GOpMBI SHEPIUU B KJICTKE: XHUMUYECKas SHEPTHUS U
PIEKTPOXUMUYECKUN TPAJUECHT;

5) THITBI OPOKEHUS,

6) JIbIXaHHE OakTepuaTbHOM KJICTKH:
HIIEKTPOHOTPAHCIIOPTHAS IIETIb;

7) dbororpodHbIE OGakTEpUH, OCOOEHHOCTH CTPOCHHUS
dbotorpodoB

2.  IlpakTuueckas pabota «[IpurotoBnenue
MMATATEIBHBIX Cpell. METOMBI CTePUITH3AITI:

1) UpUTrOTOBJIICHHE MHUTATEIBHBIX CPEId:  PacyeT
WHTPEUCHTOB I KOKIOTO BApUAHTA;

2) cTepuin3aIyst MOCY/Ibl U CYXUX MaTepPUAJIOB;

3)  moces KJIIETOK MHUKPOOPTaHU3MOB HA
UTATEIbHYIO CPENy.

Tema 3. Dxomorus
MHUKPOOPraHU3MOB

1. CoGecenoBanue:

1) BiusHWE TeMIeparypsl Ha pPOCT W Pa3BUTHE
MUKPOOPTaHU3MOB;

2) BIMSHUE KHCIOTHOCTH Ha POCT W pa3BUTHE
MUKPOOPTaHU3MOB;

3) OTHOIIICHUE K MOJICKYJIIPHOMY KHCJIOPOLLY;

4) posib OakTepuii B OMOr€OXMMHUYECKUX IIHKIIAX;

5) ajganTanuu MUKPOOPTaHU3MOB K BOJHOM Cpe/Ie;

6) mouBa Kak cpena OOMTaHUS MUKPOOPTaHU3MOB, POJIb
nmouBeHHBIX MO B Onocdepe;

7) B3aUMOJICHCTBHE MHUKPOOPTaHU3MOB: MYTYaJH3M,
KOOTIepanus, KOMMEHCAIIN3M, XHUITHIYECTBO,
Mapa3uTU3M, aMEHCAIN3M, KOHKYPEHIIHS.

2. Ilpaktnyeckas pabota «MeTonasl ydera YHCIICH-
HOCTM U BBIIEJICHHE YHCTOM KYyJIbTYPBl MHKpPO-
OpPTaHU3MOBY:

1) ompeneneHue KoiuvecTBa OaKTepHid B BO3AYXE
MeTonoM Koxa (ocaxmeHue KIeTOK MUKPOOPTaHU3MOB
Ha IUIOTHBIX  NHTATENBHBIX — Cpelax), MOJCUeT
KOJIMYECTBA KJIIETOK MUKPOOPTaHW3MOB B 1 KyOomeTpe
BO3/1YyXa;

2) ompeleeHre YUCICHHOCTH MUKPOOPTaHU3MOB Ha




TUIOTHBIX W X XKUAKUX NUTATCIIbHBIX CPCHaaXx.

Tema 4. Bupycol

1. CoOecenoBanue:

1) OTKpBITHE BUPYCOB, CTPOSHHE BHPYCOB;

2) TUIBI BUPYCHBIX TCHOMOB,;

3) BUPYCHI 3yKapHOT;

4) )KU3HCHHBIN UK BUPYCOB,;

5) BUPOHIbI, BUPYCOUIBL.

2. Ilpaktnyeckas pabora «OOHmMH MHUKPOOHOIOTH-
Yeckuii aHanu3 mouBbl. [loAroTOBKAa MHUKPOOHOIOTH-
yeckoro marepuana Juis  a"anuza. OmnpenerneHue
YHCICHHOCTU PA3MUYHBIX rpynn MOy»:

1) moAroToBKa MUKPOOHOJIOTHYECKOr0 MaTepraa s
B35THSA [1PO0;

2) NPUTOTOBJICHHE ITOYBCHHOW CYCICH3MH M IOCEB
[MOYBEHHOTO PacTBOPA;

3) onpeeIcHue oOoen YUCIIEHHOCTH
MUKPOOPTaHU3MOB B TIOYBE MPSMBIM IOJCUETOM MO
MUKPOCKOTIOM;

4)  BBIABJICHHUC OMOXUMHUYECKUX IIPU3HAKOB
MUKPOOPTaHHW3MOB

Tema 5. bakrepuodaru

ColOecenoBaHue:

1) mopdosorus;

2) XUMHUYECKHUil COCTaB;

3) pEe3UCTEHTHOCTD;

4) B3anMOIeiiCTBUE C OaKTEPHATIbHOM KIETKOM;
5) nMpakTHYECKOE UCIIOIH30BAHUE

Tema 6. ['eHeTHKA MUKPOOPTraHU3MOB

CobecetoBaHuE:

1) pemukanus JIHK y npokapwoT, opraHu3amusi
reHETHYECKOTO MaTepralia y MpOKapuoT;

2) TIa3MU/Ib;

3) JaKTO3HBIH ONEPOH

Tema 7. Yuenue 06 nnpexuu

CobecenoBanue:

1) B3aMMOJICCTBIE MHKPOOPTaHM3MOB M YEIIOBEKA,
HOpMalibHasi MUKpodIopa;

2) maroreHHocTh MO, OakTepuUalbHBIE U BHPYCHBIC
MHpEKINN;

3) TOKCHHBI: 9K30- U SHJIOTOKCHHBI;

4) OCHOBHBIC TIpPYNNbl AHTHOMOTUKOB, MEXaHH3MbI
nercTBUA AHTHOUOTHKOB, YCTOMYMBOCTD K
AQHTHOMOTHKAM, BaKIIUHBI

Tema 8. CucreMarrka MUKpO-
OpraHu3MOB

CobGecenoBanue:

1) TAKCOHOMHUSI MEKPOOPTaHU3MOB H JIEPEBO KHU3HHU;

2)  0COOCHHOCTH CTPOCHHSI, META0OIN3Ma H TeHETHKH
ApxebakTepHii;

3) KpeHapxeH, Cyab(poI00yC U TEPMOIIPOTEYC;

4) sypuapxe, rraio0aKTEepuu ¥ TEPMOILIA3MbI;

5) nnaHoOaKTepHH;

6) XJTaMUIMH, CIIUPOXETHI;

7) TmpoTeoOaKTepuH: BOJIBOAXMUS, PUKKETCHUH,
[yprypHble OaKTepuu;

8) mnporeobakrepun:  Vibrio,  sHTEepoOakTepuw,

Desulfovibrio;
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‘9) KJIOCTPUIUH, aKTHHOMHIIETHI, MUKOOAKTEpUHU

5 TEMbI JUCHUIIJIMHBI (MOAYJIA) 1A CAMOCTOSATEJIBHOI'O U3YUYEHUA

Temel AJI1 CaMOCTOATCIIBHOIO U3YYCHHA HE IPCAYCMOTPCHEIL.

6 OBPA3OBATEJIBHBIE TEXHOJIOI'MU

Jlexunu, nabopaTopHbIE 3aHATHS, COOECE0BaHUE, TECTUPOBAHUE.
TeMbl ek COOTBETCTBYIOT pazneny «4.3 ConeprkaHue pa3aeiaoB JUCIUILIMHBD.

n/n

HaumeHnoBanue paznena

Buabl yueOHbIX 3aHATUI

OOpazoBaTebHas TEXHOIOTHS

Tema 1. Mopdonorus
OaxTepuit

Jlexuus JIabopaTopHoe
3aHATUC

Temarnueckas
JlaGoparopHoe 3aHsTHE:
1. CobecenoBanue

2.  IlpakTuyeckas pabora
«KynpTuBupoBanue, II0CEB,
XpaHEHWE U  [PHUTOTOBJICHHE
MperapaToB MUKPOOPTAHU3MOBY

JIEKIUS]

Tema 2. dusznonorus
MHKPOOPTaHHU3MOB

Jlexuus JlabopaTopHoe
3aHsATHE

Temarudeckas JICKIUs
JlaGoparopHoe 3aHsTHE:

1. CobecenoBanue

2. [TpaxTnu
eckast pabora
«[TpuroroBiieHrEe MHUTATEIBHBIX|
cpe. MeTobl CTeprTu3aliim)

Tema 3. Dxomorus
MHUKPOOPTaHHU3MOB

Jlexuus JlabopaTopHoe
3aHATUC

TemaTtndueckas JICKIIUS

JlabopaTopHoe 3aHsTHE:

1. CobGecenmoBanue

2.  IlpakTuueckas pabota

«MeToabl yyeTa YHCICHHOCTH W
BBIJICIICHUC YUCTOM

KYJIbTYpbI MHUKPOOpPTaHU3

MOB)

Tema 4. Bupycel

Jlexms JTaboparopHoe
3aHSTHE

TemaTndueckas
JlabopaTopHoe 3aHsTHE:
1. CobOecenoBanue

2.  IlpakTuueckas pabota
«OOUMHMHUKPOOHOIOTHIECKU
aHaIN3 IIOYBBHI.
[loaroroBka MHUKPOOHOJIOTH-
YeCKOro MaTepuaa Jjsl aHaIu3a.
Onpenenenue YUCIEHHOCTH
pa3nnaHbIX rpynm MOy

JIEKIIUA

Tema 5. bakrepruodaru

Jlexms JTaboparopHoe
3aHATUC

Temarnueckas JeKIus
JlaGopaTopHoe 3aHsTHE:
1. CoGecenoBanue:

2. 3ammTa pedepara
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TemaTnueckas JIeKIUI

Jlexmus JTaboparopHoe  [JlaGopaTopHoe 3aHsTHE:
3aHSITHE 1. CobecenoBanue

2. 3ammra pedepara

Temarnueckas JeKuus

7 Tema 7. Yuenue 00 Jlexuus Jlaboparoprnoe  |JlabopaTopHOE 3aHSTHE:

nHpeKIn 3aHATHE 1. CobecenoBanue

2. 3amuTta pedepara

Temaruueckas JeKuus

8 Tema 8. CucremaTuka Jlexuus JIabopartopHoe  |JlabopaTopHOE 3aHSTHE:

MHUKPOOPTaHU3MOB 3aHsTHE 1. CoGecenoBanue

2. 3amuTa pedepara

Tema 6. I'eneTnka
6 [MHKpOOpPraHU3MOB

7  OLEHOYHBIE CPEJCTBA (MATEPHAJIBI) VISl TEKYIIETO KOHTPOJIS
YCINEBAEMOCTH, IPOMEKYTOUHOM ATTECTALIMM OBYYAIOLUXCSI IO
JUCLMILIMHE (MOJY.JIIO)

JIns TeKymero KOHTPOJsSl YCIIEBA€MOCTH CTYACHTOB M NMPOMEXKYTOYHOW ATTECTAllUH II0
UTOoraM OCBOCHHA JUCHUINIMHBI MPCANOIaracTCsa BbIIIOJIHCHHUC CaMOCTOSITSIIHFHOM pa6OTI)I
CTYZIGHTaMH 110 cienyromum Gopmam, kotopsle BxoasT B @OC 1o JaHHOH TUCHUILIMHE:

- cobecenoBaHue;

- TeCT CAaMOKOHTPOJIS;

- CaMOCTOSITEIIbHBIC PaOOTHI;

- Tembl pedpeparos.

[To xaxmoit ¢Gopme caMoOCTOATENbHON pabOTHI MpeanojaraeTcs caada HU3y4eHHOTO C
OLICHKOH 3a MPOJICJIAHHYIO padoTy.

J1si MTOroBOr0 KOHTPOJS OCBOEHHMS IHCHMIUVIMHBI TIPEIararoTcss BOMPOCHI IS
MOJITOTOBKM K 3a4eTy U IPUMEPHBIH BapuaHT UTOTOBOT'O TE€CTA M0 JUCLMITIIMHE.

7.1 Bomnpocsl AJisl CAMOCTOAATEIbLHON PadoThI

Bkiiag coBpeMEeHHBIX yYEHBIX MUKPOOHMOJIOTOB B pa3BUTHE MUKPOOHOIOTUU U BUPYCOJIOTHH
HoBeie MeTo/1bI M3yueHUST MUKPOOPTaHU3MOB.

PoxxaeHne kocMU4eckoif MUKpOOUOJIOTHH.

MounekynsipHas MUKpOOHOJIOTHSL.

Llenu 1 3a1aun MUKPOOHOJIOTUU

MeTtoibl Hccae10BaHUSI MUKPOOPTaHU3MOB

MeTtoapl moscueTa MUKpOOPTaHU3MOB

IInTaHne MUKPOOPraHU3MOB

XapaktepucTuka a3 pa3MHOKEHHs OaKTepuit

10 HcTounuky sHEpruy MUKpPOOPTaHU3MOB.

11. Pa3MHOXe€HHE MUKPOOPTaHU3MOB.

12. Kputepuu cuCTEMaTHKH MUKPOOPTaHU3MOB

13.3HaueHne cucTteMaTUKU MUKPOOPTraHU3MOB

14. Ilnan xapakTepUCTUKU KOJOHUU MHUKPOOPTaHU3MOB

15. Merobl ncciea0BaHus MOABUKHOCTH MUKPOOPTaHU3MOB
16.3Ha4yeHNe BUPYCOB B U3MEHEHUN T€HETUKH OMOJIOTHYECKUX OOHEKTOB
17. Crpoenue u pa3MHOKEHHE BUPYCOB

18. 3HaueHmWe BUPYCOB IS )KUBOTHBIX U YEIOBEKA

CoNoR~WNE

Kputepun onenkmn:
- OLIEHKA «OTJHUYHO» BBICTABISACTCA CTYICHTY:
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- ecnu mpoOsieMa pacKpbiTa TMOJHOCTHIO, MPOBEAEH TIINATESIBHBIA aHATN3, HHMOPMAIHSI
CHCTEMAaTU3MPOBAHA M JIOTHUYECKH CBSI3aHA;

- OLEHKa «XOpomIo» - eClii MpoOiieMa JOCTAaTOYHO PACKPhITa, MPOBEAEH aHAIM3,
uH(pOpMAaIHS TTOCIIeI0BATEIbHA CUCTEMAaTU3UPOBAHa,

- OLEHKA «Y/[0BJIeTBOPUTEIBLHO» - €CJIU MPOOJIEeMa PACKPBITA HE TIOJIHOCTHIO, BHIBOJIBI HE
000CHOBaHBI, HH(OPMALIUS HE COBCEM MOCIIE0BATEIbHAS;

- OLEHKAa «HeYIOBJIETBOPUTEJBHO» - ¢eCli [pobieMa HE pPacKpbiTa, BBIBOBI
OTCYTCTBYIOT, HH(GOpMAIUs HE CBsI3aHA, HEJIOTUYHA.

7.2 Tembl pedpepaToB

Mopdonorus u yapTpacTpykTypa OakTepuil 1 BUpYCOB
Bnusiaue (hakTopoB BHEIIHEH cpesibl HA MUKPOOPTaHU3MbI
AHTHOMOTHUKH, UX KJIacCU(pUKALIMS, 3HaUEHUE U IPUMEHEHNE
Hopmanbshas Mukpodiiopa opranu3ma 4eaoBeKa
[TaTorennas Mukpodaopa 1 UMMYHHUTET
Bo30ynuTtenn ocobeHHO onacHbIX 00JIe3HEN Yell0oBeKa U JKUBOTHBIX
XapakTepuCTUKa CTPOCHMsI, OMOXUMUH, pu3ronoruu u pazmMHokenus Bupyca CITN/L u
JIPYTUX BUPYCOB

8. Tumnsl 6poxxenus B npupoje. O01as XxapakTepucTUKa IPOLecCOB OPOKEHUS

9. TlouBeHHbIE a30TPHUKCATOPHI U UX POJIb B )KU3HU YEIOBEKA

10. MonouHokucn0€ OpOKEHUE U €r0 3HAaU€HHUE B KHU3HH YellOBeKa

11. Bakrepuu MaciasTHOKHCIOro OpoKeHUs

12. CnuptoBoe U YKCYCHOKHUCIIOE OpOKEHUsI, UX IPUPOJia U 3HAYEHUE

13. Tpodwunaktrka u Tepanus HHPEKITMOHHBIX 3a00JIeBaHNI

14. bakrepuodaru: ux CTpOCHHE U POJIb B Onochepe

15. Mukpoopranu3msl pa3IMYHbIX OMOJIOTMYECKUX TPYII, UX POJIb U 3HAUEHUE.

16. IIponecchl TpanchopMalMy yriiepoaa u yrieBoJI0poJIOB.

17. Tlpomnecchl TpaHchoOpMaluu a30Ta B IPUPOAE

18. IIponeccel Tpanchopmanuu cepsl, pochopa, xenes3a B mpupoe

19. TlIpomecch kaTabonmM3mMa ¥ aHA0OTU3Ma B TIPUPOJIC

20. AmnaGonu3M NpoKapuoT: OUOCUHTE3 YIIIEBOJIOB, HYKJIEOTH/IOB, aMUHOKHUCIIOT, JINITUI0B

21. buonoruyeckasi gukcanusi a3ora B mpupoje. CBOOOAHOKHUBYIINE W CUMOMOTHUECKUE
a30T(UKCcaTOPBHI

22. Muxkpodaopa Bo3ayxa U BOJBI

23. Muxkpodnopa mousbl. CTpyKTypa MOYBEHHOTO MHKpPOOOILIEHO3a M €ro 3HaueHHe B
KpyroBOpOTE BEUIECTB B MPUPOJIE

24. TlumeBble MOTPEOHOCTU M TUIIBI MUTAHUS POKAPHUOT

25. B3auMOOTHOIIIEHHS] MUKPOOPTaHHU3MOB C PACTCHHUSMH, )KUBOTHBIMH M YEIIOBEKOM H HX
POJIb B IPUPOJIE U HAPOTHOM XO3SHCTBE

Noook~owhE

Kpurepum ouneHku:

- OLEHKA «OTJIMYHO» BBICTABJISAETCS CTYICHTY:

eciii mpoOjemMa pacKpbiTa IMOJTHOCTHIO, MPOBENEH TIIATEIbHBIA aHamu3, HWHpopmanus
CUCTEMAaTU3UPOBAHA U JIOTUYECKH CBS3aHA;

- OLIEHKA «XOpoILIo» - €eciau IpodiieMa JOCTaTOYHO pacKpblTa, MPOBEAEH aHaIu3,
uH(popMalus Nociae0BaTelIbHa CHCTEMaTU3HPOBAaHa,;

- OLIEHKAa «YJAO0BJIETBOPUTEJbHO)» - €CITU MP0OJieMa pacKpbITa HE MOJHOCTHIO, BHIBOJIBI HE
000CHOBaHbI, HH(POPMALIKs HE COBCEM IOCIIEI0BATEIbHAS;

- OLEHKA «HEyIOBJEeTBOPHUTEJBbLHO» - €ClIM MpobiiemMa He pacKpbiTa, BBIBOJBI
OTCYTCTBYIOT, HH(OpPMAIUs HE CBA3aHA, HEJIOTMYHA.

7.3 TecT cCaMOKOHTPOJIS
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1. MukpoopraHu3Mbl, CHHTE3HPYIOIIHE U3 MPOCTHIX HEOPTAHUYECKUX BEIIeCTB CBOM
CJIO’KHbIE OPraHUYECKHe BelecTBa, 3TO:

1) aBroTpodHI;

2) canpoQuTsIl

3) rerepoTpodsr;

4) mnapa3uThl

2. Bojaa B Ki1eTKe MUKPOOPTraHU3Ma COCTABJISIET:
1) 15-30%

2) 50%

3) 70-85%

4) 40%

3. Cpena, n3MeHSIIOIIASICSI IPH POCTEe MUKPOOPTAHU3MOB:
1) wuHgMKaTOpHAs

2) nuddepeHpraabHas

3) oaieKkTHBHAs

4) KOHCEpBHPYIOIAS

3. Cpena, 6JaronpusiTHas JJs1 JAHHOTO BHIa MUKPOOPTaHU3MOB:
1) unamMKaTtopHas

2) DSJEeKTHBHas

3) muddepenpanbHast

4) KOHCEpBHpYIOIIas

4. IluTaTesbHBbIE BEeUIECTBA B PACTBOPEHHOM BH/I€ POHUKAIOT B KJIETKY IyTeM:
1) mepeHoCa BEMIECTB MOJICKYTaMH-TIEPEHOCUNKAMU
2) BbLICNeHUS PEPMEHTOB HAPYXKY

3) muddysun
4) Bce MepeYnCIICHHOE BEPHO

5. Muxkpoopranu3Mbl, pa3MHOKaIOLIMecs: 0e3 10CTyNna KHCJI0poaa:
1) oOnuratHbie a9poObI

2) (axkyabTaTHBHBIC aHAPOOBI

3) obnuratHbie aHAdPOOBI

4) (akynbTaTUBHBIC a3POOBI

6. BpoxeHue NpoMcxXoauT:
1) B mpHCYTCTBHU KUCIOPOa
2) 06e3 JA0CTyma KHCIopoaa

3) B IPUCYTCTBHH a30Ta

4) mnop neiictBueM (pepMEHTOB

7. PocT MUKPOOPraHu3MoB 3T0:

1) yBenuyeHue KOJIMYECTBA OCOOCH

2) yBeJIMYCHHE pPa3MEepPOB MHUKPOOPTaHU3MOB

3) TOSBJICHUE HOBBIX CBOMCTB Y MUKPOOPTaHH3MOB

8. IIuTaTesbHBbIE CPebI MO COCTABY OBIBAIOT:
1) crnoxHsie;

2) DIICKTHBHBIC;

3) TBepabie;

4) KuaKue;
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1)
2)
3)
4)

10.

1)
2)
3)
4)

11.

1)
2)
3)
4)

12.

1)
2)
3)
4)

13.

1)
2)
3)
4)

14.

1)
2)
3)
4)

15.

1)
2)
3)
4)

16.

1)
2)
3)
4)

17.

1)
2)
3)
4)

KyabTypa TKaHu 310:

KpOBSIHOU arap

CBEpHYTas CbIBOPOTKA KPOBU

ANUTENNAIbHBIE KIETKH 3/J0pPOBOTO YEIOBEKA

KJIETKM TKaHH, )KUBYILME BHE OPTaHU3Ma B CIIELIUAJIbHBIX YCIOBHIX

K c/105kHBIM IUTATEJBHBIM CPeIaM OTHOCATCSH:
MSICOTIETITOHHBIN arap
[JIMLIEPUHOBAs Cpenia
MSICOTIEITOHHBIN OYIbOH
KpOBSIHOM arap

B ocHoBe puznonornyecknx GyHKuui MUKPOOOB JIEIKHUT:
IIUTaHHUE
IIPUTOTOBJICHUE ITUTATENIBHBIX CPENICTB
IIOCEB UCCIENYEMOr0 MaTepHajla Ha MUTATECIIBHBIC CPEIbI
OKpacka MHUKpOOOB

I[MuTaTtenbHas cpena AJs XpaHeHUs U MePeBO3KH MUKPOOPTraHU3MOB:
WH/IMKaTOpHAs
DJICKTHBHAS
nuddepeHnraibHas
TPAHCHIOPTHAsI

K xakomy mapcTBy OTHOCATCS OaKTepuM:
pacteHui
YKUBOTHBIX
IPOKAPUOTOB
JYKapuOTOB

Kak Ha3sIBaroTcs MHUKPOOPraHu3mMbl, BLIPAINCHHLIC HA THTATC/ILHBIX Cpeaax:

KJIOH
mrraMm
KyJIbTypa
OaxTepuodaru

Kak Ha3bIBaeTcsi COBOKYNHOCTb 0CO0ei, MPOMCXOASIIMX U3 OAHOM KJIeTKH:

KyJIBTypa
KJIOH
HITaMM
BUPYCHI
K xakoii rpynmne oTHOCATCSI IATOT¢eHHbIE TPUOBI:
IIPUOHBI
JIOKJIETOYHBIE
MIPOKAPUOTHI
9YKapuOTHI

K xakoii rpynmne 0akTepuii OTHOCATCH MEHUHIOKOKKH:
[IaJIOYKOBUIHBIE
JUTIIIOKOKKH
U3BUTBIC
CapLIMHBI
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18. KyJbTypa MHKPOOPTraHHW3MOB, BblIeJIEHHAsI M3 OTHOT0 OPraHM3Ma B Pa3Hoe BpeMsl,
HA3bIBAETCS:

1) kymeTypa

2) KIOH

3) mTamMMm

4) Bupg

19. CoBOKYNHOCTH MUKPOOPTAaHU3MOB, BHIPALEHHBIX H3 OTHOM KJIETKH:
1) Bun

2) KIOH

3) KynbTypa

4) mramm

20. KTo 13 nepevucJeHHbIX MUKPOOPTAHM3MOB He OTHOCHTCS K DYKapHoOTaM:
1) wmansipuitHbIC TIIA3MOAUN

2) rpubsbl

3) Oakrepumn

4) mpocreiimue

21. Kakymw (popMy HMEOT CTPENTOKOKKH:
1) B BHUjE TIOKOB

2) B BUJIE IPO3U BUHOTPAJIA

3) B BH/E LIEMIOYKU

4) B BHUjIE 2-X MOJIyMECSIICB

22. ®opma cTaPHJI0KOKKOB:
1) manouku
2) W3BUTHIC
3) Kpyribie

23. ITano4koBHAHYIO (POPMY UMEIOT:
1) KOKkH

2) CIUPOXETHI

3) capuuHBbI

4) OakTepuu TU3CHTEPUU

24. Kakme MUKPOOPTraHU3MbI Pa3MHOKAKTCS TOJIBKO B KJIETKAX MO3BOHOYHBIX:
1) MuKOIIa3MbI

2) BUOpHOH

3) MHUKPOKOKKH

4) PHUKKETCUH

25. K 0akTepusiM OTHOCSITCS:

1) mnpocreiimme

2) BUPYCHI

3) kanauaa

4) cradUIOKOKKH

26. Hayka, n3yyamouiasi IpocTeiflIuX ;KHBOTHBIX, BbI3bIBAIOIIHNX 3200/1eBaHUA:
NPOT030010T U

1) TeNbMUHTONIOTHS

2) OaKTepuoJIOTHS

3) BHpPYCOJOTHS
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27.

1)
2)
3)
4)

28.

bakrepuu, umeromme GopmMy HenoYKu:
CTapUIOKOKKH
MEHUHTOKOKKHU
CIIUPOXETHI
CTPENTOKOKKH

MHKpOOpI‘aHI/ISMLI, He MMeIoIIue KJIETOYHO! CTEHKH-ITO:

160oppenun

2)

rpuObI

3capuHbI

4)

29.

1)
2)
3)
4)

30.

1)
2)
3)
4)

31.

1)
2)
3)
4)

32.

1)
2)
3)
4)

33.

1)
2)
3)
4)

34.

1)
2)
3)
4)

35.

MHKOIIJIa3MBbI

Capuunbl uMeOT (popMy B BHjE:
IpO3AM BUHOTpaja
HaJI0YKU
TIOKOB
LENOYKH

K npokapuoram oTHOCATCS:
BUPOUJIBI
rpuObI
XJIaMUIUN
MpoCTenIIne

bakrepun, umerommue ¢gopmy rpo3au BUHOrpaaa:
KHILIEYHAas Majouka
CcTa(hUIIOKOKK
XOJIEPHBIN BUOPUOH
MCEHHHI'OKOKK

Kryruku odpasyror:
NaJIOYKOBUHbIE OaKTEpUU
IpuobI
KOKKOBH/IHbIE OaKTEepHH
U3BUTHIE OaKTEpUU

K cnopoo6pa3yomum 6akTepusiMm OTHOCAT:
CTa(pUIOKOKKH
Majouku 60TyIu3Ma
Ooppenuu
XOJIEpPHBIN BUOPHOH
BakTtepun o6pa3yromme cnopbl B 6eCKHCJI0POAHOI cpefe HA3bIBAIOT:
OanuiamMu
BUOpHOHAMU
KIIOCTPUIHSIMA
PUKKETCHSIMU

Buopuonsi - 310 6akTepun umewiue Gpopmy:

IMHOTO 3aBUTKOB

2)

B BUJIE 3aSITOU

3kpyriyio popmy

4)

B BUJIE IPSAMON MAJIOYKHU
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36. U3BHTHIE GaKTEPUH CO MHOKECTBOM MEJKHX 32aBUTKOB Ha3bIBAIOTCS:
1) MmanoYKOBHUIHBIMH

2) crnupoxeramu

3) KOKKOBHMIHBIMH

4) BuOpHOHAMH

37. K cnupoxeTraM OTHOCSITCSH:

1) Goppenus, BO30yIuTeIs BO3BPATHOIO TH(]A
3) KIOCTPHIUH CTOJOHSKA

4) XOJIEepHBI BUOPHOH

5) crpenTtokokH

38. K BuOpHOHAM OTHOCHTCSI:
1) B030yaMTENb CHOUPCKOM SI3BBI
2) BO30YIUTEb XOJEPHI

3) BO030ymUTENb CTOJIOHSKA

4) BO30ymUTENIH TYOCPKYJIC3a

39. @®opma MEHHHTOKOKKOB:
1) wusBuTas

2) B BHJE LIEMIOYKU

3) mMmajg04YKOBUIHAS

4) B BHUjE ABYX (hacoauH

Kpurtepuu ouenku:

- OIIeHKA «OTJIMYHO» BBICTABIACTCS CTYIEHTY, €CIH BBIIIOJIHEH MOJHBIN 00beM paldoTHl,
gt0 cooTBeTcTBYeT 85-100 %0;

- OLIEHKa «XOPOILI0» BBICTABIISETCS CTYACHTY, ecii BbinosHeHo 70-84 % paboTsl;

- OLEHKa «yI0BJIETBOPUTEJIbHO» BBICTABISETCA CTYACHTY, €CIH BBIMONHEHO 52-69 %0
paboThI;

- OlIeHKA «HEeYI0BJIeTBOPUTEIbHO» BBICTABIISIETCS CTY/ICHTY, €CITH BHIIOJIHEHO MeHee 51
% paboThl.

7.4 BOl'lpOCbl MJISl MOATOTOBKH K 3a4€Ty

1. TlonsTHE 0 MUKPOOHMOJIOTUH KaK HayKe. Pa3/ienbl TUCIMITIIMHEL, UX 33Ja4d U 3HaYeHHE

2. Ucropus mukpoOuonorun: (GopMUpOBaHHE PEACTABICHUH O CYIIECTBOBAHUN
MHUKPOOPIaHU3MOB, MOP(HOJIOTHUECKUH TEPHO

3. Mcropus pa3BuTHSI MEKPOOHOJIOTHH: (PU3UOIOTUIECKUH TIEPHOJ, YCIIEXH
MHUKPOOHOJIOTY 4eCKOi Hayku B XX CTOJIETHH

4. Tlonstue o Mukpoopranuzmax. CpaBHUTEIbHAS XapaKTePUCTUKA TPOKAPUOT, IYKAPHOT,
HEKJIETOUHBIX (hopm

5. MeTo1bl MUKPOOHOIOTHH

6. OuroreHes, pocT 1 pa3MHOXKEHUE OakTepuit

7. Pa3mepsl u popMbl OaKTepHAIbHBIX KJIETOK

8. CnopoobpazoBanue y Oakrtepuit. Kmaccudpuxanus OakTepuii B 3aBUCUMOCTH OT
PAacCIIOJIOKEHUS CITOPHI B KIIETKE

9. TloHnsTHE O MOCTOSHHBIX CTPYKTypax OakTepuanbHoN KieTku. Lluromnazma. Hykmneonn

10. IloHsiTHE O BpEMEHHBIX CTPYKTYpax OakTepuabHOW KiIeTKH. CIu3ucTbie 00pa3oBaHusl.
Bopcunku. XKryrtuku

11. Crpykrypa OaktepuanbHOl KieTKH. Krerounas crenka. Ilurommazmaruyeckas
MemOpaHa

12. XuMuueckuii COCTaB U MUIIEBHIE TOTPEOHOCTH MPOKAPUOT
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13. Twunsl nuTaHus TPOKAPUOT

14. Tlonsatue o MeTaboOIM3ME MPOKAPUOT U €r0 OCOOCHHOCTAX

15. OcHoBHBIE CIOCOOBI OTYYEHUS FHEPTUU MUKPOOpraHu3MaMu. bposkenue

16. IlocrymieHne MUTATENBHBIX BEIIECTB B KJIETKH TPOKAPHOT

17. KoHCTpyKTHBHBI MeTabonu3M MpoKapuoT. CHHTE3 OCHOBHBIX OHONOJIMMEPOB.
Ocobennoctu 6uocHHTE3a YIIeBo0B Y (poToaBTOTPOdHOB

18. ®enoTtunuyeckas u MyTallMOHHAs U3MEHUYNBOCTb IIPOKAPUOT

19. PexomOuHaTUBHAS U3MEHYMBOCTH MUKPOOPTAHU3MOB

20. T'enermyeckuii anmapat 6akrepuii. Perumkarnus JTHK

21. ITonaTe 00 3KOJOIMH MHUKPOOPraHHU3MOB. PacrpocTpaHeHMEe MHUKPOOPraHU3MOB B
pupoje

22. Ilouma kak cpena 0OMTaHUS MUKPOOPTaHU3MOB

23. Bozayx kak cpena oOMTaHUs MUKPOOpPTraHu3MoB. Mukpoduiopa arMmocdepsl

24. Bopna Kak cpefia >KMU3HU MUKPOOPraHU3MOB. PoJIb MUKPOOPIaHW3MOB B IPOJYKTUBHOCTH
¥ CaMOOYHIIICHUH BOJIOEMOB

25. B3auMOOTHOILIECHHUSI MUKPOOPTaHU3MOB € 4eJI0BeKOM. IMMyHUTET

[Tpodunaktuka u Tepanus HHPEKIUOHHBIX 3a001€BaHUM

26. B3auMOOTHOLIECHHSI MUKPOOPIaHU3MOB C PACTCHUSIMU

27. AcconuaTuBHBIC B3aMMOOTHOIICHHUS MHKPOOPTaHH3MOB

28. KoHKypeHTHbIE B3aMMOOTHOILIEHHUS MHUKPOOPIaHW3MOB. AHTHOMOTHKU. MexaHU3MbI
JEWCTBUSI aHTUOMOTHKOB HA MUKPOOHBIE KIIETKU

29. BimstHue ¢uszndeckux GakTopoB Cpebl HA MUKPOOPTaHU3MBbI

30. JleiicTBue XUMHU4eCKUX (PaKTOPOB cpenbl HA MEKPOOPTaHH3MBI

31. Ponb mouBEeHHBIX MHUKpoopraHu3MoB. IIpoueccel TpaHchopMmaluu a3oTcoiepKalx
BEIIECTB

32. Ponb  MHUKpPOOPraHU3MOB B KPYrOoBOpOTE€ OMOIEHHBIX »3JIeMeHTOB. IIporeccsl
TpaHCc(hOpMAIHH YIIIEPOICOACPIKAIIIX BEIIECTB

33. Porp  MuKpoopraHusmMoB B mpupoae. OOmas XapakTepUCTHKa IPOLIECCOB
TpaHc(hopMaIK OPraHUIECKUX U HEOPTaHMUECKUX COeMHEHUH pocdopa, cepsl, xene3a

34. 3HaueHHe MUKPOOPIaHU3MOB B KU3HU UEJIOBEKA

35. TlonsTHe 0 cucTeMaTHKe MUKPOOPTaHU3MOB, €€ TIPOOIEMbI U KpaTKast UCTOPHS

36. MeTozbl cUCTEMAaTUKH TPOKapHOT. [ 'eHocucTeMaTuka

37. TlonsTHe O CHUCTEMaTHKE W CHCTEMaTHYECKHUX KaTerOpUsAX  OHOJIOTHH
MHUKPOOPIraHU3MOB. BhICIIne TaKCOHBI MUKPOOPTraHU3MOB B COBPEMEHHOW CHCTEMaTHKe

38. TllomsTHe O CHCTEMaTHKE W CHCTEMaTHYECKHUX KaTerOpUsAX  OHOJIOTHH
Mukpoopraan3mos. Bug. IlItamm. Kion

39. OcHOBHBIE MPUHIIUTIBI TIOCTPOCHHUSI COBPEMEHHOW KIacCH(UKAIIUHU MPOKAPHOT

40. ApxebaxTepun: oO1as xapakrepuctika. ['pymnmel apxedakrepuii

41. Knaccudukarus nmpokapuot no onpeaenurento [. X. bepmku

42. Oouias xapakrepuctuka kinaccoB Mollicutes u Rickettsiae

43. OOmras XxapakTepUCTHKA U KITacCUPHUKAIHS (HOTOCHHTE3NPYIOMNX OaKTepuit

44. OcHoBHbIE PUHLIHUIIBI KIaccuukanuu 6aktepuii H. A. KpacuiabHukoBa

Oomast xapakTepucTHKa KiraccoB Eubacteria u Spirochaetae

45. Oouras xapakrepucTrka kinaccoB Actinomycetes u Mixobacteria

46. Pas3BuTHE OaKTEpPHATHLHON MOMYJISIMHA B CTATHYECKON M IPOTOYHOM cpemax

47. TlonsTHe o BUpYcCax, UX CIIEHU(PUUHOCTH U IPOUCXOKIACHUU

48. XUMUYECKHI COCTaB M CTPOCHUE BUPYCOB

49. Mopdosnorus u kaccudukanys BUPyCoB

50. OmnHTOreHe3 U pa3MHOKEHHE BUPYCOB

51. VYcnoBus KyJIbTUBUPOBAHUS MUKPOOPTraHU3MOB. [IutaTenbHbIe cpeabl

52. KynbeTypanbHble TpU3HAKH MUKPOOPTAaHHU3MOB

53. KonmnuecTBeHHBIN y4eT MUKPOOPIaHU3MOB BO3yXa

54. KomnyecTBEHHBIN y4eT MUKPOOPTaHU3MOB BOJIbI
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55. KomnuecTBeHHBIN yueT MUKPOOPTaHU3MOB ITOYBbI

56. Okpacka 6akrepuii o I'pamy (o6ume npunmmmnel). Ocodennoctu crpoenus I+ u I'-
OakTepuit

57. OcHOBHBIE 3Tambl MNOATOTOBKM (DMKCHPOBAHHBIX MPENApaToB MPH IMPOCTOM
OKpalIUBaHUU

58. Meronrka NpUroTOBICHUS MPENAPATOB MIPHU OKPAIIMBAHUU 110 [ pamy

59. IIpaBuna paboThl B MUKPOOHOJIOTMYECKOM J1ab0paTopru

60. [TonsiTHe 0 MUKpOOHOIOTHYECKOM TabopaTopun. Buibl n Ha3Hayenue OakiaadopaTopuii

61. O6opynoBanre MHUKpOOHOJOTHYECKOW Jsaboparopuu. HasHauenwe aBTOKIIaBa.
Crneuunguka paboTsl ¢ UIMMEPCUOHHON CUCTEMON MUKPOCKOIIA

62. OcoOEHHOCTH OpPraHU3aIH BY30BCKHX MHUKPOOHOIOTHYECKUX JabopaTopuid

63. 3amauu Ha ompejeTIeHNUE YMCIIa MUKPOOPTaHU3MOB B PA3JIMYHBIX Cpeaax

Kpurepum oueHku

1. OuneHka «32a4TEHO» BBICTABJISIETCH CTY/JAEHTY, €CJIH OH:

1) B mosHOM 00BEME OTBETHJ HA BCE BOIPOCHI, JAEMOHCTPHPYET IMOJHOE MOHUMAHUE
poOIIEMBI;

2) JIEMOHCTPHPYET 3HAYUTEIbHOC MOHUMAaHHE MPOOJIEMbI, OTBETUI HAa BCE BOMPOCHI C
HE3HAYUTCIBbHBIMHU HETOYHOCTAMU,

3) JAEMOHCTPHpPYET YaCTHYHOE IOHHUMAHUE MPOOJEMbI, OTBETHJI Ha OOJBIIMHCTBO
BOIIPOCOB, HO JIOIYCTUJI HETOUHOCTH.

OueHka «He 3a4TeH0» BbICTABJISAETCH CTYIEHTY, €CJIM OH: JEMOHCTPUPYET HEOOIbIIOE
MMOHMMAaHKE MPOOIIEMbI, OTBETHI Ha OOJIBIIMHCTBO BOIIPOCOB HETOUHBIE.

2. OuneHka «3a4YTeHO0» BBICTABIACTCS CTYJCHTY, €CIIU

1) BBINOJHEH MOJHBIA 00bEM pabOTHI B TCUCHUE CeMeCTpa, YTo cooTBeTcTBYeT 100% min
85-100 0as1am, a Ha 3a4eTe - OTBET CTY/AEHTA MOJIHBIM U MPaBUIbHBIN;

2) eciu BBIIOJHEHO 75% paboThl B TEUCHHE CeMeCTpa, 4To cooTBeTcTBYeT 70-84 Dasiam,
a Ha 3a4eTe - OTBET CTY/I€HTA MPaBUJIbHBIN, HO HEMOJIHBIN;

3) ecnu BoImosHEHO 50% pabOTHI B TEUEHHE CEMECTPA, YTO COOTBETCTBYET 52-69 Gasiam,
Ha 3ayeTe - OTBET IIPABUJIEH B OCHOBHBIX MOMEHTAX, €CTh OIIMOKH B JETANSIX JI€TaJIU IPU OTBETE HE
YUTEHBI;

OuneHka «He 32YTEHO» BBICTABISETCS CTYJEHTY, €CJIM OH: 32 CEMECTP BBIIIOJHUII MEHEe
50% pabotsl (HaGpaa 0-51 6aJur), Ipu OTBETE HA 3aYeTe AEMOHCTPUPYET HEOOJBIIOE TOHUMAaHHE
pOOJIEMBI, OTBETHI Ha OOJIBITMHCTBO BOIIPOCOB HETOUHBIE.

8 CHUCTEMA OLIEHUBAHMUSA IIVIAHUPYEMBIX PE3YJIBTATOB OBYUEHUSA

BAJIVIBHAS CTPYKTYPA OHEHKHA

Ne DopMa KOHTPOTA MunuManbHoOe 17| MakcuManbHOoe
aTTeCTalNl JUIST aTTEeCTaI[un
KOJIMYECTBO KOJINYECTBO
0aoB 0aJIoB
1 [locemenne AeKIUN 0,5 0,5
Bcero 4 4
2 |BpINOJHEHWE MPAKTHYECKOW PabOTHI 3 5
Bcero 21 35
3 |CobecenoBanme, caMOCTOSTENIbHAS paboTa 3 5
Bcero 24 40
4 [BamwuTa pedepara 3 5
Bcero 3 5
4 [3ayer — 16
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| luToro | 52 | 100 |

9 YYEBHO-METOAUYECKOE U UH®OOPMAILIMOHHOE
OBECIHIEYEHMUE JUCHUIIINHBI

9.1 OcHoBHAas JIUTEpPaTypa

1. Jle6ener B.H. Mukpobuonorust ¢ ocHoBamu Bupyconoruu. Yacts I. OcHOBBI 0o0miei
BUPYCOJIOTHH [DJIEKTPOHHBIA pecypc| : METOIUYECKOe MOCOOHe /ISl CTYIEHTOB OMOJIOTHYECKHUX
cnenmansHocteir / B.H. JleGeneB. - DnekTpoH. TekctoBble naHHble. - CII6. : Poccuiickuit
rocyJapCcTBEHHBIM nearoruyeckuii yausepcurer uMm. A.M. I'epuena, 2014. - 62 c¢. - 978-58064-
1970-6. - Pexxum noctyma: http://www.iprbookshop.ru/22556.html

2. Tkauenko K.B. MukpoOuomnorus [DnexkTpoHHbId pecypc] : ydueOHoe mocodbme / K.B.
TxaueHko. - DeKTpOH. TeKCTOBEIe NaHHbIe. - CapatoB: Hayunas kaura, 2012. - 159 c. - 22278397.
- Pexxum moctyna: http://www.iprbookshop.ru/8208.html

9.2 [lomouHUTeIbHAS JUTEpPaTypa

1. F'ocmanoB, P. I'. Mukpobuonorus u ummyHosorus / P. I'. Tocmanos, A. 1. U6parumosa,
A K. I'ayumynus. - Jlans, 2013. - 240 c. 9bC Jlanp

2.T'ycee M.B. Mukpobuonorus [Tekct| : y4eOHUK ISl CTYI YUYPEXI.. BBICHI. MPOQ.
obpazoBanus / M.B. I'yces, JI.A. Muneesa. - 9-e uza., crep. - M.: Axkagemus, 2010. - 464c.

3. MukpoOuonorusi, (U3HONOTHS THUTAHUS, CaHUTapusi [DneKkTpoHHBIA pecypc]:E.A.
Pybuna, B.®. Mansiruna. - M.: UHOPA-M, 2013. - 240c.

4. OpuapoBa E.H. buonorus (pacrenus, rpuObl, OakTepuu, BUPYCHI) [DIIEKTPOHHBII
pecypc]: yuebHoe nocobue A nocrynaronux B By3sl / E.H. OBuaposa, B.B. Enuna. - M.: UHOPA-
M, 2013. - 704c.

4. TTaBnosu4, C. A. MukpoOHOJIOTHSI C BUPYCOJIOTHENH U UMMYHOJIOTHEH : yuel. mocodue /
C. A. TIaBnoBuu. - 3-e u3A., uctp. - Musck : Beimr. mik., 2013. - 799 ¢. ObC CI'Y

5. [Ipaktukym no mukpo6uosnoruu [Teker] : mpaktukym / A. Y. Herpycos, M. A. Eroposa,
JI. M. 3axapuyk ; nox pexn. : A. 1. Herpycosa, 2005. - 608 c.

6. Termmep E. 3. IIpakTukym no mukpoobuonorun [Tekcer] : y4e0. mocobue aisi CTyIeHTOB
Bbicl. yueb. 3aBefenuit / E. 3. Tennep, B. K. llunsuukosa, I'. 1. [lepesep3zena, 2004. - 256 c.

7. llanupo . C. Mukpoopranusmsl: BUpychl, OakTepuu, rpuobl [Tekcr] : yued. mocobue /
. C. lanumpo, 2003. - 323 c.

9.3 IIporpammHoe obOecrieueHue
I.Windows 10 Pro

2.WinRAR

3. Microsoft Office Professional Plus 2013

4. Microsoft Office Professional Plus 2016

5. Microsoft Visio Professional 2016

6. Visual Studio Professional 2015

7. Adobe Acrobat Pro DC

8. ABBYY FineReader 12

9. ABBYY PDF Transformed

10. ABBYY FlexiCapture 11

11. TIporpammuoe obecneuenue «interTESS»
12. CupaBouno-npaBoBas cuctema «KoncynptanTlImocy, Bepcus «dKciepT»
13. TIO Kaspersky Endpoint Security
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http://www.iprbookshop.ru/22556.html
http://www.iprbookshop.ru/8208.html

14. «Antumnaruar.BY3y» (uHTEpHET - Bepcus)
15. «AHTHIUIaruaT- UHTEPHET»
16. Microsoft Office PowerPoint

9.4 TMpodeccuonaibHble 6a3bl JAHHBIX U HH(POPMAINMOHHBIE CIPABOYHbIE CHCTEMBI
COBpPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOT Ui

http://www.elibrary.ru - Hay4nast snekrponHas Oubianoreka
http://www.ebiblioteka.ru - Yuusepcanbubie 6a3sl ganusix Poccun u crpan CHIT
http://www.rsl.ru - O¢urmansheiii caiiT Poccuiickoii rocy1apcTBEHHOM OMOIUOTEKH
http://www.volgmed.ru/depts/list/79/mMarepuansl 1ysi CKAYMBAHUS )
http://www.studmedlib.ru

http://www.studmedlib.ru

ok~ E

10 OBECHEYEHHME OBPA3OBATEJIBHOI'O ITPOLHECCA AJIs1 JIML, C
OI'PAHUYEHHBIMU BO3MOKHOCTSAMMU 310POBbsSA 1 UHBAJIM1OB

VYueOHble W  y4eOHO-METOAWYECKHE MaTepHajbl Ui  CaMOCTOSTEIBHOW  pabOThI
oOyyaromuxcsi U3 YUClia UHBAJIUIOB U JIMI[ C OTPAaHUYECHHBIMH BO3MOKHOCTSIMH 370poBbsi (OB3)
MPEIOCTABISIOTCA B (opMax, alaiTHPOBAHHBIX K OIPAHUYCHUSM HMX 370POBbS U BOCIPUSATHUS
nH(popManuu:

Jliist crienbIX U CIaOOBUISIIHX

- JeKIuu Oo(GOpPMIIAIOTCS B BUIE JJIEKTPOHHOTO JOKYMEHTA, JOCTYIHOTO C IOMOIIBIO
KOMITBIOTEpA CO CIICIIMATU3UPOBAHHBIM IIPOTPAMMHBIM 00ECTICUCHUEM;

- TUCbMEHHBIC 3a/IaHUs BBINOJHSIOTCS HA KOMIIBIOTEPE CO CHEIUAIN3HPOBAHHBIM
MIPOrPaMMHBIM 00€CIICYCHUEM, HITH MOT'YT OBITh 3aMEHEHBI YCTHBIM OTBETOM;

- of0ecnedrBaeTcs HANBUAYyAIbHOE paBHOMEPHOE ocBenieHne He meHee 300 Jrokc;

- Qs BBITIOJIHEHHS 3aJlaHUs TPU HEOOXOAMMOCTH MPEIOCTABIISETCS YBEIMYMBAIOIISE
YCTPOMCTBO; BO3MOKHO TaK)K€ UCIIOJIb30BAHUE COOCTBEHHBIX YBETUYMBAIOIINX YCTPOUCTB;

- TIMUCbMEHHBIE 3a1aHUs OPOPMIISIOTCS YBETUUCHHBIM MIPUDTOM;

- DK3aMEH U 3a4€T MPOBOJAATCS B YCTHOU (hOpME UM BBIMOIHSIOTCS B TUCHbMEHHOU (hopMme
Ha KOMITBIOTEPE.

J71 TIyXux v caaboCbIIIaIix:

- Jexkuuu oQopMIISIOTCS B BHUJAE AJIEKTPOHHOIO JOKYMEHTa, JHMOO MperocTaBiseTcs
3BYKOYCUJIMBAIOIIAs anmnaparypa MHANBUYaJIbHOTO MOJIb30BaHNUS;

- TIMCbMEHHBIC 33/IaHMsI BHIMOJIHSIOTCS HA KOMIIBIOTEPE B TUCbMEHHOU (hopme;

- DK3aMEH M 3a4éT MPOBOAATCS B MUCHhMEHHOW (opMe Ha KOMIBIOTEPE; BO3MOXKHO
npoBeicHUE B (OpMe TECTUPOBAHUS.

JIyist v1n ¢ HapyIIeHUsIMH OTIOPHO-/IBUTATEIBLHOTO afrmapara:

- JEKIUU OPOPMIISIFOTCS. B BUJI€ AJIEKTPOHHOTO OKYMEHTA, JOCTYITHOTO C MOMOIIBIO
KOMIThIOTEpA CO CIEUATU3UPOBAHHBIM ITPOTPAMMHBIM 00ECTIEUCHUEM;

- NMKACHMEHHBIC 33JIaHUs BBINOJHSIOTCA HA KOMIBIOTEPE CO CHEHUATU3UPOBAHHBIM
MPOTrpaMMHBIM O00eCIIeYeHUEM;

- DK3aMEH M 3a4€T MPOBOASTCS B YCTHOM (pOpMe MM BHITIOTHSIOTCS B MUCbMEHHOU hopme
Ha KOMITBIOTEPE.

[Tpu HEOOXOAUMOCTH MPETyCMATPUBACTCS yBETMYCHIE BPEMEHH JIJIsl TIOJTOTOBKH OTBETA.

[Ipoienypa  mpoBemeHHS  MPOMEXKYTOUHOW  aTTecTallud Ui OOyYaroIIHuXCst
yCTaHAaBIUBAaeTCS C y4€TOM HX UHAUBUAYAIbHBIX  TMCUXO(PH3UYECKHX  OCOOCHHOCTEH.
[TpomexxyTouHas aTTecTarus MOKET MPOBOJAUTHCS B HECKOJIBKO ATATOB.

[Ipu mpoBeneHUH MPOIEAYpPHl OLICHUBAHUS PE3YIbTATOB OOYUYECHHS MPETyCMaTPHBACTCS
UCIIOJIb30BaHWE TEXHUYECKUX CPEACTB, HEOOXOAMMBIX B CBS3M C HWHAUBUAYAIbHBIMHU
OCOOCHHOCTSIMU O0YyYaroNMXcs. ITU CPEJCTBA MOTYT OBITh MPEIOCTABICHBl YHHBEPCUTETOM, WU
MOTYT HCIIOJIb30BAaThCsl COOCTBEHHbIE TEXHUUECKHE CPENICTBA.
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[IpoBenenne mpoleAypbl  OIICHWBAaHUS — pE3yJIbTaTOB  OOYYEHHUS  JIOMYyCKAaeTcs C
MCIOJIb30BaHUEM JIUCTAHIMOHHBIX 00Pa30BATEIbHBIX TEXHOIOTHIA.

ObecneunBaeTcss OCTYN K MH(DOPMAIMOHHBIM M OMOIHMOrpaduueckuM pecypcaM B CETH
WuTepHeT st Kaxaoro ooydaronierocst B popMax, aqanTHPOBAHHBIX K OTPAHUYCHUSM UX 3]0POBBS
Y BOCIIPHUATHUS HH(DOpMAIUK:

JI1st CIIETIBIX M CITAa0OBHUISIIMX

- B Ie4aTHOU (opMe YBEIUYCHHBIM HIPUPTOM;

- B (hopMe IEKTPOHHOTO TIOKYMEHTA;

- B (hopme aynuodaiina.

JUJ1st TIyXHX U CI1a00CITBIIAIINX :

- B meuaTHo opme;

- B (hopMe IEKTPOHHOTO IOKYMEHTA.

Jis 00y4aroImuxcsi ¢ HapYIICHUSIMHU OMTOPHO-/IBUTATEIILHOTO ariapara:

- B IIeYaTHOU ¢opme;

- B (hopMe PIEKTPOHHOTO TOKYMEHTA;

- B dopme ayaunodaiina.

Y4eOHbIC ayIUTOPUH JIJISi BCEX BUJOB KOHTAKTHOH M CaMOCTOSITENILHON pabOThI, HAyIHAS
OuOIMOTEKa W WHBIC TOMEIICHHS Ui OOydYeHHsI OCHAICHBI CIICHUAILHBIM O0OpPYJOBaHUEM H
y49eOHBIMH MECTaMH ¢ TEXHHYECKUMH CPEJICTBAMHU O0yUCHUSI:

Jliist crienbIX U CIaOOBUISIIHX:

JUTSL TITYXHX ¥ CITa0OCITBIIIAIITIX ;

- aBTOMATH3UPOBAHHBIM pPa0OYMM MECTOM JUIs JIIOJCH C HapylmIeHHEeM cliyxa |
C1a00CIIBIIIAIINX

- aKyCTHYECKHUI YCHIIUTEIb U KOJIOHKHU;

Jyist 0OyJaroImuXxcsi ¢ HApYIICHUSIMH OITOPHO-/IBUTATESIILHOTO ariapara:

- MepeIBWKHBIMH, PETYJIUPYEMbIMU 3proHOMu4eckuMu napramu CU-1;

- KOMIBIOTEPHOHN TEXHUKOH CO CEeMaTbHBIM TPOTPAMMHBIM 00eCTIeYeHUEM.

11 MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIJIMHBI

[Ipyn wu3ydeHHn UCHUIUTUHBI «MUKPOOHMONOTHS M BUPYCONOTHS» [JISl HATJISIIHOTO
00BSACHEHHS MOJIEKYJISIPHBIX MEXAaHU3MOB TIPOLIECCOB, TPOTEKAIONTUX B KJIIETKE MUKPOOPTAaHNU3MOB C
yuactuem JIHK, PHK, GenkoB, HU3KOMOJIEKYISIPHBIX COCIUHEHH, HCIIONb3YIOTCSI COBPEMEHHBIE
texHuueckue cpencrtsa oOydeHuss (TCO): mepcoHanmbHBIM KOMIIBIOTEP C COOTBETCTBYIOLIMM
MPOrpaMMHBIM 00ecIieYeHUEM, TTPOCKTOP, IKPaAH IS MPOCIIUPOBAHUS U300paKEHUS.

Aynuropus Ne 323 (ym. Aynutopus JUIsl IPOBEIEHUS JIEKIIMOHHBIX, MPAKTUYECKUX U
[Torpannunas, 68) 1abopaTOPHBIX 3aHATHH

- Dnextponubie Beckl 6x4000 - 1

- Uentpudyra - 1

- Tepmocrar TC1/80 - 1

- Huctumnsarop - 1

- Becol TopcuonHsie - 4

- CymuneHbiif mkad - 1

- Ileub mydenpHas - 1

- Cnekrpodotomerp CD26 - 1

- bans komOuHupoBaHHas - 1

- Texnoxumuueckue Becsl BT500 -2
- Becnl anextponnbsie AYV120 - 1

- CaHMTapHO-NIMIIEBass MUHUIKIIPECC- JJAOOPATOPHS «

CIIDID»

- Jlrokemerp FO116 -1
- IlutarenbHble cpebl
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YTBEPXJIEHO
[TpoTokon 3acenanus kaheapsl
Noot 20 r.

JIUCT UBMEHEHUM

B paboueit mporpamme (Moaysie) qucuiinHbl «b1.0.07.12 .MukpoOHOJI0THS U BUPYCOJIOTHUSY 110
Hanpasienuto noarotoBku 44.03.05 «llemarormueckoe oOpasoBanue» (C AByMsI HPOPHIAMHU
MOATOTOBKH), PO b «bHoIorus u XuMus»

Ha 20 /20 _y4eOHBIii TOA

1. B BHOCSTCS ClieyroIue U3MEHEHUS: (d1emenm paboueri
npoepammol)

1.1

1.2

1.9

2.B BHOCSATCS (31emenm paboueii CIIETYIOIINE U3MEHEHUS:
npoepammot) 2.1
2.2

2.9

3. B BHOCATCS cienyonue U3MeHEHUs: (an1emenm paboueti

npoepammol)
3.1
3.2
3.9
CocraButens / Poquna E.1O.
(noonucw) (pacwugpposka noonucu)
Hara 20 1.
3aB. kaenpoit / Edanos B.H. /
(noonucs) (pacwugposka noonucu)
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MeTtoauyeckue ykazaHus Ajs 00y4ar0LUXcs M0 OCBOEHUIO THCIUTIITHHBI
Mukpo0uo10rusi 1 BUPYCOJIOT U

[Topsi10K OCYyIIECTBICHHS CAMOCTOSATEIBHOM pabOoThI CIIeTyIOIIHiA.

1. IIpenonaBatens Ha3blBAET CTYACHTY TEMBbl 3aHATUH, MO KOTOPHIM IMPEAYCMOTPEHO
BBIIIOJIHEHUE CAMOCTOSATEJIbHON paboThI, a Takke 00CyxkaaeT (opMy caMOCTOSATEIbHON PabOTHI.

2. Jl7s BBINOJHEHUS CaMOCTOSATENbHON pabOThl CTYIEHT AOJDKEH SBHUTHCS COIJIACHO
paclKCaHUI0 WHIAMBHUAYAJIBHBIX 3aHATHM CO CTYAEHTaMH IO JAHHOM JUCUUIUIMHE, KOTOpPOE
umeercs Ha kadenpe.

3. I[JISI caayu TEMbI CTYACHT HOJUKCH HMCTbh: BBIJAHHOC €MY 3aaHUC U OTYUCT IIO €ro
BBINOJIHEHUIO.

4. TlpemonaBaTenb, COINIAcCHO TpaduKy HHAWBUAYAIbHOW pabOTBl CO CTYICHTAMH,
IPUHUMAET TE€Mbl CaMOCTOSTENbHBIX pabOT y CTYAEHTA, AEJIAeT COOTBETCTBYIOILYID OTMETKY.
CamocrosTenpHas padoTa 3aCUUTHIBACTCSA, €CIM CTYACHT AEMOHCTPHPYET 3a4eTHBIA YPOBEHb
TEOPETUYECKON OCBEIOMIICHHOCTH 110 IpPONyIEHHOMY Marepuany. CTyneHTy, NOJIy4HBIIEMY
HE3a4eTHYIO OLIEHKY CAMOCTOSATENbHAsA Pab0Ta HE 3aCUNTHIBACTCSL.

5. 3ayeTHbIl ypOBEHb TEOPETHUYECKOW OCBEJIOMIIEHHOCTH 3aKIIOYAaeTcsi B TOM, 4TO
CTYACHT CBOOOIHO OIIEpHPYET TEPMHHOJIOTHEH, KOTOpast pacCMaTpUBAIACh Ha 3aHATUH, OTBEUACT
pa3BEpHYTO Ha BOIPOCHI, HOJKPEIJISs MaTepual IpuMepaMu.

6. CTYZ[GHTI)I AOIMYCKAIOTCA K 3a4CTy IO AWCHHUIUIMHE IMPU YCJIIOBUHW BBIIIOJHCHHSA BCCX
dbopM caMoCTOATENTLHON PabOThI, IPETyCMOTPEHHBIX YU€OHBIM IJIAHOM O JAHHOM AMCLUIUIMHE.
CryneHty, HMEIOIIEMY TMpaBO HA WHIUBUAYaIbHYIO (GopMy paboThl, BbImaercs rpaduk
UH/MBUYaJIbHOM paboThl, cornacoBaHHbli Ha Kadeapax CaxI'V u yTBepxkIeHHBIH TUPEKTOPOM
NEHuTB.

26





