Muno6puayku Poccun

By3ynykcKkuil TyMaHUTapHO-TEXHOJIOIMYECKUN HHCTUTYT
(dummain) dhenepanbHOTO rOCYIaPCTBEHHOTO OI0KETHOTO 00pa30BaTEILHOTO
YUPEKACHUS BBICIIETO 00pa30BaHUS
«OpeHOyprckuil rocyapcTBeHHbI YHUBEPCUTET»

Kadenpa 6noskonoruu u TexHochepHoit 6€30macHOCTH

PABOYAS ITPOT'PAMMA
JTCLATUTNHEI

«b1.J1.5.27 Ocrogbl MUKpoOUOI02UUY

YpoBeHb BICIIETO 00pa30BaHUS
FAKAJIABPUAT

Hanpasnenne moaroToBku
06.03.01 Buonozus

(KOZ[ 1 HAaUMCHOBAHUE HAIIPaBJICHUA HO,Z[FOTOBKH)

buomeduyuna

(HaMeHOBaHHE HANPaBJICHHOCTH (IPodHIs) 00pa30BaTEILHON MPOrPaMMBI)

Kanuduxarus
bakanasp

dopma 00yueHus
Ouno-3aounas

I'ox Habopa 2022



PaGouas mporpamma nucturuubbel «b1./J.B.27 OcHogbl Muxkpobuonocuu» paccMOTpeHa U
“TBEpIKICHA Ha 3ace/laHuM Kade Iphl

Fadenpa 6H0IKOJOTHH U TexHocepHOM 0e30I1acHOCTH
HaumeHosanue Kkageopoi

npotokon Ne  F or'4/ " szﬁf[zz/// 202 2r.

JlexaH CTPOUTEIHHO-TEXHOJIOTHYECKOTO (haKyIbTeTa /?7% I1.B. 3aBbsioBa
HaumeHogaHue paxyrbmema ] nobnuce Pacuugposra noonucu
i
Henonnumenu: -~ 7 / z
LCypestes”? sk 77 Z, ///'(f/,j:zz?ﬂf)//&
“ Jonncrocnn noonucey pacuugposrka noonucu ]
Q0NHCHOCHID noonuce pacuugposka noonucu
COI'JTACOBAHO:
3amectuTens aupexropa no HMP M M.A. 3opuna
udHaA noonucy pacuugpposka noonucu

[Tpencenarenp METOAHYECCKONH KOMHCCHH TIO Hanpa%ﬁ [IQZITOTOBKH
06.03.01 buojorus A.H. Eropos

KOO  HAUMEHOBAHUE uwnast )100;# pacutugposka noonucu

VYIIOTHOMOYECHHBIH 110 KA4eCTBY Kapeapsl ,/
=z -
- M.A. IlleGranoBa

JUYHAS NOONUCH pacuugpposka noonucu

© IllebnanoBa M.A., 2022
© BI'TU (dunman) OI'Y. 2022






1 ]_le.l'llfl H 3aJa4Y1 OCBOCHUA JUCHHUITJIMHBbI

Hean (mem) oCBOEHUs AUCIUIUIMHBL: (POPMUPOBAHHE Yy CTYAEHTOB HAy4YHBIX 3HAHWUH B paMKax
MI/IKpOGI/IO.HOI‘I/II/I, HGOGXO,Z[I/IMBIX JUIsL aHaJInu3a BSaHMOHGﬁCTBHﬁ OpTraHu3MOB pa3JIMYHBIX BHUIOB JpYyr C
JPYTOM U €O cpefioi 0OMTaHUs, a TaK)KE€ COBPEMEHHBIX MPEICTaBICHUI 00 OCHOBaX OMOTEXHOIOTHYECKUX U

OUOMEIULIMHCKHAX
MO/ICITHPOBAHHUSI.

3agaun:

MPOU3BOJCTB,

TE€HHOU

VH)KEHEpUH,

HAaHOOMOTEXHOJIOTUH,  MOJICKYJISIPHOTO

— M3Y4YUTb OCOOCHHOCTH CUCTEMAaTUKU, MOP(HOJIOTUH, (PU3NOJIOTHH, TEHETUKU U 3KOJIOTUU MUKPOOP-

TraHU3MOB;

- UCIIOJIb30BATh MOJYUCHHBIC 3HAHUA JISI aHAJIU3a BBaHMOHeﬁCTBHﬁ OpTraHu3MOB pa3JIMYHBIX BHUJI0B
JIPYT C IPYTOM U CO CPEIO OOMTaHUS;

- UCITIOJIB30BAaTh METOAbI HaGHIO,Z[eHI/I}I, I/II[GHTI/I(l)I/IKaI_II/II/I, KJIaCCI/I(bI/IKaI_II/II/I, BOCIIPpOU3BOJICTBA U KYJIb-
TUBUPOBAHMS KHUBBIX OOBEKTOB ISl PEHICHUS TPOPECCHOHATBHBIX 3a]1ay;

- pa3BUTHE COBPEMEHHBIX MPEICTABICHUN 00 OCHOBaX OMOTEXHOJOTHYECKUX M OMOMEIUIIMHCKUX
MIPOU3BOJICTB, TEHHON WHXCHEPHH, HAHOOMOTEXHOJIOTUH, MOJICKYIISIPHOTO MOZICITUPOBAHHS.

2 MecTo TUCHHUILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOH IPOrpaMMBbl

JucnurninuHa oTHOCUTCS K 6a30Boi yactu O6s1oka [ «/lucuumimas! (MoLym )y

[IpepexBusutsl nucuurianbl: b1./1.6.17 Ucmopus buonocuu

ITocTpekBU3UTHI

IUCUUIUINHEL:

b1.JI.B.8 Ilapasumonocua, b1.J[.B.16 Ocnossi

gUpycono2ul,

b1.J[.B.2.1.1 Dxonoeus muxpoopeanuzmos, b1.J[.B.0.5.1 Obwas namonozus u mepamonocus

3 TpeOoBaHus K pe3yabTaTaM 00y4eHHs MO TUCHHUIINHE

[Tpouecc u3yueHus: AMCUUIIIMHBI HANIpaBiieH Ha GOPMHUPOBAHHUE CIAEAYIOUIUX PE3YIbTATOB 00YUCHUS

Kox 1 HanmenoBanue
bopMHUpPYEMBIX KOMITETCHITUI

Kox u HaumenoBanue
AHIAKATOPA TOCTHKEHUS

[Tnanupyemsble pe3ynbTaThl 00yUEHUS 1O
JTUCHUIIIMHE, XapaKTePU3YIOIIHNE ITaIlbl

KOMITETCHIIUH ¢dbopMupOBaHUS KOMIETESHINI
OIIK-1 Cnocoben npumensars |OIIK-1-B-1 3HaTh:
3HaHHE OMOJIOTUYECKOTO Cucremarusupyer - TEOPETHYECKHE OCHOBBI MUKPOOHOIOTHH:

pa3zHoo0pa3us M UCIOIH30BATh
METObI HAOIOACHMS,
UICHTH()HUKAIIH,
KJ1accu(puKamm,
BOCIIPOU3BO/ICTBA H
KYJIbTUBUPOBAHHS KHUBBIX
OOBEKTOB JIJIS pEIICHUS
po¢eCCUOHANTBHBIX 3a]1a4

TEOPETUIECKHE OCHOBBI
MHUKPOOHOJIOTHH U
BUPYCOJIOTUH, OOTaHUKH,
300JIOTUU ¥ UCTIOJIb3YET UX
JUTSL U3YYICHHUS J)KU3HH U
CBOMCTB KUBBIX OOBEKTOB,
UX UICHTU(PUKALIN 1
KYJIbTUBUPOBAHUS
OIIK-1-B-2 Ilpumensier
METOAbI HAOIIOACHMS,
KJIacCU(pUKaIIUH,
BOCITPOM3BOJICTBA
OMOJIOTHYECKUX 0OBEKTOB B
MIPUPOTHBIX U Ta00OPaTOPHBIX
YCIIOBUSAX

OIIK-1-B-3 HUcnonb3yeT
MOJTYYCHHBIC 3HAHUS JIJIS

- TPUHIUNBI KJIAacCU(UKALUU MHUKPOOpra-
HHU3MOB;

- MCTOJbI MI/IKpO6I/IOHOFI/I‘-I€CKI/IX Hcciaeno-
BaHUIA;

- oco0eHHOCTH MOP(OIOTUH MUKPOOpra-
HHU3MOB;

- 0COOCHHOCTH (DU3HOJIOTHH MUKPOOpra-
HHU3MOB;

- 0COOEHHOCTH TeHETUKH MUKPOOPTaHU3MOB
Y TIPUHIIMIBI €€ WCIOIb30BaHMS ISl OWO-
TCXHOJIOTUYCCKUX U 6I/IOMG,Z[I/II_II/IHCKI/IX HpO-
W3BOJICTB, TE€HHOW WH)XEHEpPUHU, HAHOOWO-
TCXHOJIOTHUH, MOJIGKy.H}IpHOI‘O MO,Z[G.HI/IpOBa-
HUS;

- OCOOCHHOCTH OKOJIOTMH MHKPOOpPTaHH3-
MOB.

YMeTh:




Kox u HaumenoBanue
AHIAKATOPA TOCTHKEHUS
KOMIIETEHIINHU

Kox u HanmenoBanue
bopMHUPYEMBIX KOMITETCHITUI

[Tnanupyemsble pe3ynbTaThl O0yUeHUS 1O
JTUCHUIIIMHE, XapaKTePU3YIOIIHNE 3TaIlbl
(dbopMHpOBaHUsI KOMITETEHIUI

aHajan3a B3auMoAeiicTBUI
OpPraHU3MOB Pa3IUYHBIX
BUJIOB JIPYT C APYTOM H CO
cpenoi oouTaHus
OIIK-1-B-4 O6nanmaer
OTIBITOM y4acTHs B paboTax
110 MOHUTOPHUHTY U OXpaHe
Ouopecypcos,
UCTIOJIb30BaHUS
OHOJOrN4YeCcKUX 00BHEKTOB
JUTS aHAJTM3a KadecTBa CPeJIbl
WX OOWTaHUS

OIIK-1-B-5 Ilonumaet ponb
OHMOJIOTrHYECKOr0o
pa3HooOpa3us Kak BEAYyILEro
dakTopa yCTONIMBOCTH
KHUBBIX CUCTEM U Onochepsl
B 1[EJIOM

- MPUMEHSTh METO/IbI HAOIIOICHUS, KJTac-
cuduKanyu, BOCIPOU3BOACTBA OHOIOTHYE-
CKUX 00BEKTOB B IPUPOAHBIX U JTabopaTop-
HBIX YCJIOBHSX;

- MPUMEHSTh COBPEMEHHBIC TTPEICTABICHHUS
00 OCHOBaX MHUKPOOHMOJIOTHH ISl TEOPETH-
YEeCKOro 000CHOBaHUS OMOTEXHOJIOTHYEC-
CKHX ¥ OMOMEIUITUHCKUX IPOU3BOJICTB,
TeHHOW WH)XCHEPUH, HAHOOUOTEXHOJIOTHUH,
MOJICKYJISIPHOTO MOJICITHPOBAHHS;

- HCTIOJIB30BATh MOJYYCHHBIC 3HAHUS IS
aHaii3a B3auMOJICUCTBUI OPTraHU3MOB
Pa3IUYHBIX BUIIOB IPYT C IPYTOM U CO
cpenoit oouTanwms.

Baanersn:

- MpUeMaMH IIPUMEHEHUS 3HAHUS
OMOJIOTUYECKOTO Pa3HOOOpa3Hs U
HCIIOJB30BaHMs METO0B HAaOII0IEHU,
uAcHTU()UKAINY, KIIaCCU(DUKAIINH,
BOCIIPOM3BOICTBA U KYJIbTHBUPOBAHUS
YKUBBIX O0BEKTOB JIJISl PEIICHHUS
pod)eCCHOHANIBHBIX 3a71a4;

- COBPEMECHHBIMU TPECTABICHUSIMHU 00
OCHOBaxX MHKPOOHOJIOTHH, HCITOJIb3yEeMbIX
JJ11 OMOTEXHOJIOTUYECKUX U
OMOMETUITUHCKUX MTPOU3BOJICTB, TEHHOM
WHXXCHEPUHU, HAHOOMOTEXHOJIOTHH,
MOJICKYJISIPHOTO MOJICITUPOBAHHSI.

4 CTpyKTypa U collepKaHHue QU CUUILTHHBI

4.1 CTpykTypa IUCHUAIIUHBI

OO01mast TpyA0€MKOCTh JUCIUTIIMHBI COCTABIAET 3 3a4eTHbIe enuHuIlbl (108 akaieMudecKux 4acoB).

TpynoeMkocCTs,
Bun pa6otsr aKaJeMHYECKHX 4acoB
3 cemecTp BCETO

O01mas Tpy10éMKOCTh 108 108
KonrakTHasi pabora: 34,25 34,25
Jlexmum (JI) 18 18
JlabopaTtopusie padots (JIP) 16 16
IIpoMexyTouHas aTTecTanys (3a4eT, SK3aMeH) 0,25 0,25
CamocrosiTesqibHasi padora: 73,75 73,75

- CAMON0020mosKa (npopabomka u noemopeHue N1eKYUOHH020 MAmepuana u
mamepuana y4eOHuKo8 u y4eonvix nocoouii;

- 10020MOBKA K 1aDOPAMOPHbIM 3aHAMUAM,)
Bua uTorooro KoHTpoJIf (3a4eT, IK3aMeH, nu¢depeHIIHPOBAHHbII 3a4er
3a4er)




Paznensl nuCIUIIIMHGL, U3y4aeMble B 3 ceMecTpe

KonnuecTBo yacos
N HaumeHnoBanue pa3zienon AyAITOpHa BHEay/I.
pasznena BCETO pabora
T3 | P pabora
1 [IpeameT u 3aga9 MUKPOOHOJIOTHH B UX UCTOPH- 14 2 - - 12
YEeCKOM pa3BUTHH.
2 ApxebakTepun. 14 2 - - 12
3 Mopdoorusi MUKpOOPTaHU3MOB. 20 2 - 6 12
4 DU3M0JIOTHS MUKPOOPTaHU3MOB. 31 8 - 10 13
5 I'eneTrka MUKPOOPTaHU3MOB. 15 2 - - 13
6 DKOJIOTUSI MUKPOOPTaHU3MOB. 14 2 - - 12
Utoro: 108 18 16 74
Bcero: 108 18 16 74

4.2 Coaepxxanue pa3iejioB IUCHUNIHMHBI

Pazgea Ne 1 Ilpenmer u 3aga4m MUKPOOHMOJIOTMH B MX HCTOPHYECKOM pa3BUTHH. OCHOBHbIE
ocoOeHHOCTH npokapuoT. Knaccudukanus Mukpoopranu3mMoB. Merosl Mukpoounonoruu. OTKpeITHE MHK-
pooprann3MoB. Pa3Burtue npencTaBieHuii 0 MUKpOOHOM npupoje OposkeHHsl, THUCHHS, MH()EKIIMOHHBIX 3a-
ooneBanmii. Hayunas pestenpHocTh JI. TlacTtepa. Mukpobuonoruss B8 XX B. Pa3Butne MukpoOHOIOTHH B
Poccun. IIpokaproThl M 3yKapHOTHL: CXOACTBA U paznuuusd. OOume cBoiicTBa MUKpoopranu3MoB. [Ipobiie-
MBI CUCTEMAaTHKU NPOKapuoT. Hymepuueckas TakKCOHOMHs, XEMOTaKCOHOMUs, T€HOCUCTEMAaTUKa. ['pymimbl
MPOKAPUOTHBIX OpraHu3MoB. OCHOBHbBIE METOABI MUKPOOMOJOTMYECKHX MCCIEOBAHUN M HMX HEOO0XOaU-
MOCTb Ul pa3BUTUSI OMOTEXHOJOTHYECKUX M OMOMEIUIIMHCKHUX IPOM3BOJCTB, T€HHONW HMHXEHEPHUH, HAHO-
OMOTEXHOJIOTHH, MOJIEKYJISIPHOTO MOJEIIMPOBAHHUSL.

Paznen Ne 2 Apxebaktepuu. OO0mmas xapakrepuctuka apxebakrepuil. ['pynmnsl apxebakTepuii: sKc-
TpeMasbHbIe TaTopUiIbl, MeTaHOOpasylomue OakTepun; apxedakTepun 0e3 KJIECTOYHON CTEHKH; apxeOakTe-
pHH, BOCCTaHABIUBAIOIINE CYJIb(UTHI; IKCTPEMalbHbIE TEPMOQDUIIbI, META0OIU3UPYIOIIUE MOJIEKYIISIPHYIO

cepy.

Paznea Ne 3 Mopdoaorus mukpooprann3smoB. @opma npokapuotr. CTpyKTypa, XUMUUYECKUNA CO-
CTaB U (DYHKIIMM KOMIIOHEHTOB NMPOKAPHOTHON KJieTKH. KieTouHas cTeHKa rpaMIoNoKUTEIbHBIX, IPaMOT-
pHULaTeNnbHBIX OakTepuil, apxebakrepuii. Kancymsl, cnusnucTsie cion U 4exisl. JKTyTHKH 1 MEXaHU3MBI IBU-
xeHus. Bopcunku (¢pumOpun, mumu). MemOpansl. Lluto3ons u pubocombl. BHyTpumToiasMaTuueckue
BKJIIOUCHHS. | eHeTHYeCKni anmapar 1 perIiKanus XpoOMOCOMBI.

Pa3znen Ne 4 ®dusnosioruss MuKpoopranu3mMoB. CriocoObl pa3MHOXKEHUS MPOKapuoT. Mopdooru-
yecku quddepeHImpoBaHHbIC U TIOKosIMecs KieTku. O0pa3oBaHue SHIOCTIOP. DICKTUBHBIE METOBI KYJIb-
TUBUPOBAHHUS MHUKPOOPTraHW3MOB. POCT OakTepHalbHOW MOMYJAIMH B MEPUOAMYECKON KynbType. Hempe-
PBIBHBIE KYJIBTYPBl MEKPOOPTaHH3MOB. OTHOIIIEHHE TPOKAPUOT K MOJICKYISIPHOMY KUCIOPOIY U KUCIOTHO-
CTH cpefibl. BisHue Temneparypsbl, U3Ty4eHuUs U Ipyrux (pakTopoB Ha MUKPOOPTraHU3MBI.

Oco0eHHOCTH KOHCTPYKTUBHOTO M SHEPreTUYECKOro MeTaboIm3Ma MUKPOOPTraHU3MOB. THITBI MUTa-
HUS TIPOKapuoT. XeMoTpodus u pororpodus; opraHoTpodus u TUTOTPoPHs; aBTOTpOPUS U TeTEPOTPOPHSI.
OcCHOBHBIE MEXaHU3MBI MMOCTYIUJICHHSI MUTATEIBHBIX BEUIECTB B KJIETKY: MaccUBHAsI U obierdeHHast quddy-
3Usl, aKTUBHBIN TPAHCIOPT, IEPEHOC TPYIIIL.

Tumnb! OpoxeHus u aHadpoOHoro Abixanus. Henmonusie okucnenus. [Tytu karabonmsma rekcos. Lk
TPUKapOOHOBBIX KHUCIOT. JlpIxarenbHasi 1enb U (HochopuanpoBaHUE, COMPSIKEHHOE C TPAHCIIOPTOM 3JIEK-
TPOHOB. bHOCHHTE3 HU3KOMOJIEKYISPHBIX BemecTB. CroCcOObl MOMyUeHUsI YJHEPTHH Y XEMOOPTaHOTPOPHBIX
OakTepuii: OpokeHHe, aHadpoOHOe U a’dpoOHOE nbixaHue. OCHOBHBIE THUITBI OPOKEHHS — MOJIOYHOKHCIIOE,
CIUPTOBOE, IPOMUOHOBOKHUCIIOE, MACTTHOKUCIIOE U Jp. THITBI aHa pOOHOTO JBIXaHUS — HUTPATHOE (JIEHUT-
pudukamnus), cyabdarHoe u cepHoe, kapooHnarHoe, pymaparnoe. Henmonnsie okucnenus. O6pa3oBaHue yK-
CYCHOM W JPYTruX OpraHUYECKHX KUCIOT. ['pymnmbl XeMOOpPraHOTpOHBIX 3yOaKTepuil: METHIOTPOPHI; YK-
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CYCHOKHCJIbIE OaKkTepuu; aMMOHUDUIIMPYIONNE OaKTepuu; OaKTepuH, pa3pylIaloniyue IEUTI0I03Y; IEeHUT-
pudunmpyronme 6aKTepuu.

OOmast XapakTepUCTHKa XEMOJUTOTPOQoB. ['pynmbl XeMOTUTOTPODHBIX 3YOAKTEpPHii: THOHOBBIE
OakTepuu, anua0pUILHBIC Kelle300aKTepur, HUTPUPHUIIUPYIOIIHE OaKTePUH, BOJOPOIHBIC OAKTEpPHH, Kap-
O6okcu06aKTepu, Cynb(paTBOCCTaHABINBAIOLINE OaKTEPUH.

['pynmer hoTOCHHTE3UPYIONTUX IYyOAaKTEpHi: MypHypHbIE OaKTepuu, 3eJeHbIe OaKTepuH, reamoOak-
TepHH, [IMaHOOAKTepUH, MPOXTOopoPUThl. OKCUTCHHBIN U aHOKCUTEHHBINH (poTocuHTe3. OCHOBHBIC TUTMEHTHI
dboToTpodHBIX OaKTEepHii, 0COOCHHOCTH CIEKTPOB morjomeHus. Opranu3amnus (OTOCHHTETHYECKOTO arra-
para. ®otodochopunuposanue. [lyrn accuMumsium yriiekuciaoTsl pororpodubiMu GakTepusimu. OcobeH-
HOCTH HWCITOJIb30BaHUs SHEPTHH CBETa TamobakTepusiMu (6ecxmopodmibHbi doTocuntes). @oToTpodHbIE
0aKkTepuu B IPUPOJIE.

Posib MUKpOOpPraHn3MoOB B MpEBpALICHUH a30TUCTBHIX BEIIECTB. PaznojkeHue MHKPOOpraHU3MaMu
a30THCTBIX OPraHWYEeCKUX coeAnHEeHU. AMMoHH(UKanus. Hutpopumupyronme 6akrepun. Jlenutpuduka-
nus. bakrepunm — ¢uKcaTOpel a30Ta: CBOOOJHOXHUBYIIHE a30TOPUKCATOPHI M CHMOMOTHYECKHE pPOJia
Rhizobium, xxuByniyie B ciMOM03€ C KOPHSIMH BBICIIUX PACTEHUH, MPEUMYIIECTBEHHO U3 ceMelcTBa 6000-
BBIX. MOJIEKYISIPHBI MEXaHU3M a30TO(PUKCAIIHIH.

Pazgen Ne 5 I'eHeTuka Mukpoopranu3mMoB. HacnencTBeHHas M HEHACIEICTBEHHAs] U3MEHUYUBOCTD.
I'enoTHUnUYecKkass N3MEHYUBOCTh Y MPOKAPUOT KAaK Pe3ysbTaT MyTallUd U PEKOMOMHAIMH. THIBI MyTaIHid.
PexomOuHamus y mpokapuot: Tpancopmarniys, KoHbproramus u tpancaykius. [Inasmuasl. CBoiicTBa 11a3-
MUI. OcHOBHEIE TpyHIibl IJIA3MUMA. HpI/IHI_[I/IHBI HCIOJIb30OBAHHUA OCHOB I'CHCTHUKU MHUKPOOPraHU3MOB JIA
OMOTEXHOJIOTMYECKUX U OMOMEIUIIMHCKUX MPOU3BOJCTB, T€HHON MH)KEHEpUH, HAaHOOMOTEXHOJIOTHUH, MOJie-
KYJISIpHOTO MojenupoBaHus. OCHOBBI M MPUHUUIBI OMO3TUKKA B MPO(PECCHOHATBLHON M COLMAIbHON aes-
TEJIbHOCTH.

Pazgen Ne 6 JxoJiormsi MUKpPOOPraHusMoB. PacnpocTpaHeHue MHUKPOOPraHU3MOB B MPHUPO/IE.
ITouBa u Boja - cpenbl OOUTaHUS MUKPOOPraHu3MoB. OCHOBHBIE TPYIITBI MUKPOOPTaHU3MOB MTOYBBI, BOJIHI,
BO31yxa. MeTo/bl ornpeneseHus] YUCICHHOCTH MUKPOOPraHU3MOB B MOYBE, BOJE, Bo3ayxe. Poib MuKpoop-
TaHU3MOB B KPYTOBOPOTE BEIIECTB B IPHUPOJIC.

B3anMooTHoOIIIEHHe MUKpOOpraHU3MOB U pacTeHuil. Mukpoduiopa puzocheprl. KopHeBbie kiyOeHb-
KM U MUKOpHU3a. DnupuTHas MUKpodopa pacteHnid. GUTonaroreHHble MUKpOOpPraHu3Mbl. B3zanMmooTHo1I€-
HUS MUKPOOPI'aHHW3MOB C YEJIOBEKOM U UBOTHBIMU. HopmainibHas Mukpodiopa yeiaoBeka 1 >kMBOTHBIX. [1a-
TOICHHBIC MUKPOOPIraHU3MBI.

4.3 JlabopaTopHble padoThI

No JIP Ne HaumenoBanne nabopatopHbIx padboT Koz-50
paznena 4acoB

1 3 N3yuenne MEUKpPOOPraHu3MOB B CBETOBOM MUKPOCKOIIE: IIperapaTsl 2
KUBBIX U (PUKCUPOBAHHBIX OKPAIIEHHBIX KJIETOK MUKPOOPTaHU3MOB.

2 3 CI10’)KHBIE METOJIbI OKPACKU MUKPOOPTaHU3MOB. 4

3 4 MukpocKkonmupoBaHue XJICOHBIX APOXKKEH (Saccharomyces cerevisiae 2
L.).

4 4 IIpuroroBieHre NUTATEIbHBIX CPEA. 2

5 4 MonouHokucoe OpokeHHe U MUKPO(IIOpa MOJTOYHOKHCIIBIX MPOAYKTOB. 2

6 4 MacnsHokHca0e OpoxeHne 6aKTepuil. 4
HUroro:
Bcero:

5 Y4yeOHO-MeTOaAMYEeCcKOoe 00eceYeHue TN CIUIINHbI

5.1 OcHoBHas 1uTEpaTypa



1 benscoBa, H.A. MukpoOuonorus : yuaeouuk [Inexrporssiidi pecypc]. / H.A. bensicoa. — MuHcK :
Brmmmiinias IIIKOJIa, 2012. - 445 C. : 1508 — Pexum JOCTY-
ma: http://biblioclub.ru/index.php?page=book&id=448137.
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HUE BBbICIIET0 MNpodecCHOHAIBHOro 00pa3zoBaHus «OpeHOyprckuil rocyAapCTBEHHBIM YHHUBEPCUTET». —
OpenOypr : ory, 2012. — 624 c. : WL — Pexum JOCTYyTIA:
http://biblioclub.ru/index.php?page=book&id=259296

2  Anemmna, E. OcHOBHbIE MEXaHM3MBl pETYJISIMM  MeTadoiau3Ma MHKPOOPTaHU3MOB
: yaebHoe mocobue [DnekTponHnblii pecypc]. / E. Anemmna, A. Cuzennos. - Openoypr : OO0 UIIK «Ynu-
BepcuteT», 2014. — Pexxum noctyna : http://biblioclub.ru/index.php?page=book&id=330477.

3 Kypanosa, H.I'. Mukpo6uosorus : yue6HOe mocodue [Dnexkrponnsiii pecypc]. / H.I'. Kypanosa,
I'.A. Kynaranze. - Mocksa : [Ipomereit, 2013. - Y. 1. [Ipokapuorndeckas kietka. - 108 c. : ui., Tabm., cxem.
- ISBN 978-5-7042-2459-4. — Pexxum noctyma : http://biblioclub.ru/index.php?page=book&id=240544.

5.3 llepuoanueckue u3gaHus

1 BectaHuk OpeHOyprckoro rocy1apcTBEHHOTO YHUBEPCHUTETA : KypHaIL. - Operodypr : OI'Y.
2 310poBbE HACENCHHs U cpefa OOuTaHus: KypHai. - MockBa : ®bY3 denepanabHbIil HEHTP TUTHEHBI
Y THIEMHOJIOTHH.

5.4 UnTepHeT-pecypchbl
1 http://www.gamaleya.ru/- caiit 'Y HUU snunemuonoruu u mukpoounonorun umeran H.d. 'amanen.

2 https://www.flickr.com/photos/microagua-®oro- U BUIEO-MATEPUANBL O JKU3HA MUKDPOOPTraHU3MOB.
3 meduniver.com - MenuuuHCKass MUKPOOHOJIOTHSI.

5.5 IlporpammHoe obOecnedeHue, npodeccuoHaJbHble 0a3bl JAHHBIX M HHPOPMAUMOHHBbIE
CIPaBOYHbIE CUCTEMbI COBPEMEHHbIX HH()OPMALMOHHBIX TEXHOJIOTHI

1 Microsoft Office.

2 https://www.rosminzdrav.ru/ - Caiit MunuctepctBa 3apaBooxpanenus Poccuiickoit deneparumn.

3 http :// window. edu.ru - EquHoe okHO qocTyma K 00pa3oBaTeIbHBIM pecypcaM

4 http://old.gks.ru/wps/wem/connect/rosstat_main/rosstat/ru/statistics/population/healthcare/ -
denepanbHas Cryx)0a roCy1apCTBEHHOW CTAaTHCTUKU. 3APaBOOXPAHEHHUE.

5 http://www.minzdrav.orb.ru/ - Caiit MunuctepcTBa 3apaBooxpaneruss OpeHOyprckoi 00acTu.

6 http://www.sibbio.ru/docs/spravochnik-mikrobiologa/ - CripaBo4HHK MHUKpOOHOJIOTA.

7 http://www.sysin.ru/ - CaiiT: «HaydHo-uccnenoBaTenbCKiuii MHCTUTYT YKOJIOTHH YEJIOBEKa M THTHU-
€HBI OKPYKAIOIICH CPEeIbI».

6 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue JUCIHILINHBI

YLIGGHBIG AYyJUTOPHU IJId ITPOBCACHUA 3aHSATUI JICKIIMOHHOI'O THIIA, 3aHATUN CCMHUHApPCKOIro Tula,
TPYNMOBBIX U UHAUBUAYAIbHBIX KOHCYJIbTAIMM, TEKYIIEr0 KOHTPOJISI U IPOMEXKYTOUHOM aTTecTaluu, mo-
MEMICHHE IS CAMOCTOSTEIbHON PaOOTEHI.

VYueOHbBIE ayTUTOPUHM YKOMIUIEKTOBAHBI CIIEIMATU3UPOBAHHONW MeEOEeIbl0, ayJUTOPHOUW TOCKOW H
TEXHUYECKMMHU CpPEACTBaMHU OOydeHUs (CTalMOHApHBIA MU MEPEHOCHOH MPOEKIMOHHBIA 3KpaH, HOYTOYK
MePEHOCHOM, MYJIbTUMEINA -ITPOCKTOP), CAYKAIMUMH ISl TIPEICTABICHUS yueOHOM nHpOpMaK OO0
ayJUuTOpHUH.

s npoBenenust 1a00paTOPHBIX pabOT UCIIONB3YIOTCS CHelHaTn3upoBaHHble Jaboparopun. Crenu-
AIM3UPOBAaHHBIC JTAOOPATOPUH OCHAIIECHBI HEOOXOAUMBIMU XUMHYECKUMH PEaKTHBAMHU, TAOOPATOPHOH IO-
CyZlol U J1abOpaTOpHBIM 00OPYTOBAHUEM: MUKPOCKOIIBI; MIKad) BBITSDKHOMW; OaHs BOASHAsS, DJICKTpUUYECKAst



IUTUTKA; TEPMOMETP; TEPMOCTAT; BECHI; JabopaTopHas Mocy/a; labopaTopHble HHCTPYMEHTHI U MaTepHallbl;
PEaKTUBBI; CEKYHOMED.

[Tepeuens oOOpymOBaHUS, UCHOIB3YEMOTO AJII MPOBEACHHS JTA0OPAaTOPHBIX PabOT, OMPEIENsIeTCs
TEMATUKOM 3aHSTHS.

B naGopaTtopusix mpeaycMOTpeHa anTedka JUisi OKa3aHUs MepBOM MOMOIIU, UMEIOTCS CPEACTBA TO-
KApOTYLICHUS.

Y4eOHast aynuTopus JUIsl POBEICHUS 3aHITHI CEMUHAPCKOTO THIIA, TEKYIIEro KOHTPOJSI H MPOMe-
KYTOYHOM aTTecTanuu (KOMIBIOTEPHBIN KJIacC) OCHAIEHA CICIHAIM3UPOBAHHON MEOENbI0, ayaUTOPHOMN
JOCKOW, TEXHUYECKHUMH CpEICTBaMU OOydeHHs (CTallMOHAPHBIM MPOCKIMOHHBIA dKpaH, MyJbTUMEANA —
MIPOEKTOP, KOMIBIOTEPHASI TEXHHUKA, MMOAKIIOUEeHHas K ceTh «/HTepHeT» U obecrnieueHueM JI0CTyna B 3JIeK-
TPOHHYIO HH(POPMALIMOHHO-00pa3oBartenbHyto cpeay OI'Y).

[Tomerenue 11t cCaMOCTOATENbHONH PabOTHI OCHAIICHO CIEIHATM3UPOBAHHONW MeEOEeTbl0, KOMITBIO-
TEPHOU TEXHHKOW C BO3MOXHOCTBIO MOAKIIOUYCHUS K ceTn «HTepHeT» U o0ecrneueHrueM J0CTyIa B dJIEK-
TPOHHYIO HH(GOPMAITMOHHO-00pa3oBatenbHyto cpeny OI'Y.

K paboueii npozpamme npunacaromes:
o @®OoH/T OTICHOYHBIX CPENICTB ISl TPOBEACHUS aTTECTAIIMN 00YJarOIIUXCS MO JUCIUTUIAHE;
e Meroanueckue yKa3aHusl 10 OCBOCHUIO JIUCIUTLTAHBI.



