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I. Meroanueckue pexoMeHIAUMH 110 OPraHH3amUMM PaGoTHl CTYAEHTOB BO BpeMsi
NpPOBeleHNUsl JeKIIMOHHBIX U NPAKTHYEeCKUX 3aHATHI

[lpuctynas K W3YYCHHIO JTUCIHUIUIMHBI, CTYIACHTY HEOOXOIMMO BHHUMATEIHHO
O3HAKOMUTBCS C TEMATHYSCKHM IUTAHOM 3aHSTH, CIIMCKOM PEKOMEHIOBAaHHOW JIUTEpaTypHhI.
CrnenyeTr YSCHUTH IMOCIEIOBATEIHLHOCTh BBITIONHEHUS WHAMBHIYyAbHBIX YYEOHBIX 3aTaHUI.
CamocrosTenbHas paboTa CTyIeHTa NpeAroiaraetT paboTy ¢ HaydHOW M y4eOHOM JINTepaTypoi,
YMEHHE CO37aBaTh TEKCTBl W DSJEKTPOHHBIC MPE3CHTAIMH, MPOU3BOJUTH SKCIICPUMEHTHI,
pabortath ¢ TabmuiaMu U rpadgukaMu. YpoBeHb U IIyOWHA YCBOCHUS JAMCIUILTUHBI 3aBUCST OT
AKTUBHOM M CHCTEMATHUYECKON paOOTHI HA JIEKIUAX, U3YUCHHS] PEKOMEHIOBAHHOW JIUTEPATYyPHI,
BBITTOJIHEHHSI TEKYIIUX U KOHTPOJIbHBIX ITMCbMEHHBIX 3aJJaHUH.

[Ipu u3yueHN TUCIUTUIMHBI CTYACHTHI BBITIOJHSIOT CISAYIONINE 3a/1aHNUs:

- I3yYal0T PEKOMEHIOBAHHYIO HAyYHO-IIPAKTUYCCKYIO U YUCOHYIO JIUTEPATYPY;

- BBITIOJIHSIOT 33JIaHUs, TIPEAYCMOTPEHHBIC JUISI CAMOCTOSITEIIbHON paOOTHI.

OCHOBHBIMHU BHJIAMH ayJTUTOPHOUN PabOTHI CTYACHTOB SIBIISIOTCS JICKIIUH, Ja0OpaTOPHBIC
paboOTBl M CEMHHAPCKUE 3aHATHSI.

B xozie nexiuii mpemnogaBarenp U3NiaraeT M pa3biACHIET OCHOBHBIC, HAMOOJIEE CIIOKHBIC
MOHSITUS TEMBI, a TAK)KE CBS3aHHBIC C HEW TEOPETUYECKHE WM MPAKTUYCCKUE MPOOJIEMBI, JacT
PEKOMEH/IallMN Ha CEMHHAPCKOE 3aHIATHE M YKa3aHUs Ha CAMOCTOSITEIIbHYIO padoTy.

Ha naGoparopHbix paboTax BBHITOJTHSIOTCS CIEIUAIBHO MMOJ0OpaHHBIC 3a/aHUSA,
CBSI3aHHBIE C W3YyYCHHEM MHUKPOOPTaHW3MOB, pPa0OThl CHUCTEM OpPraHOB, OTBEYANOIIUX 3a
MMMYHHBIE PEAKIMH OpPTaHW3Ma, MPOBOIUTCS padoTa ¢ TaOJUIAaMU U CXEMaMH, PEIIAl0TCS
3aauu.

CeMHHapCKue 3aHSATUS 3aBEpIIAIOT H3yuyeHUE Hauboyiee BaXKHBIX TEM Y4eOHOU
mucuuIuiiHbl. OHHM CITy)KaT Ui 3aKpeIUICHWs W3YYEeHHOTO MaTepHalia, pa3BUTHS YMEHHH W
HABBIKOB TIOJTOTOBKH JIOKJIAQJOB, COOOIICHW, MPHOOPETEHUS OIbITa YCTHBIX ITyOJIUYHBIX
BBICTYIUICHUH, BEICHHS IUCKYCCHH, apTyMEHTAIlMM W 3allUThl BBIABHUTAEMbBIX TOJOXKCHUH, a
TaK)Ke N1 KOHTPOJIS MPENoJaBaTesieM CTEIICHU MOJTOTOBICHHOCTH CTYJEHTOB IO M3y4aeMOi
JMCIUTUIAHE.

CeMuHap mpearnoyiaracT CBOOOJHBIM OOMEH MHEHHUSAMH 1O M30paHHOU Temaruke. OH
HAYMHACTCS CO BCTYMHUTEIBHOI'O CJIOBA IMpEroaaBares, (HOpMYIHPYIOIIETO Ielb 3aHITHS U
XapaKTepU3yIOIIEro €ro OCHOBHYIO IpOOJeMaTuKy. 3aTeM, Kak MpaBHUJIO, 3aCIIyIIMBAIOTCS
cooOmieHust ctyaeHToB. OOCyKICHUE COOOMICHHS COBMEIACTCS C PACCMOTPEHHUEM HAMEYECHHBIX




BonpocoB. CooOOIIeHus, TMpEeAnoyiararofe aHalu3 MyONIUKanuid MO OTACIBHBIM BOMPOCAM
CEMHUHapa, 3aclyIIMBAIOTCSI OOBIYHO B cepeanHe 3aHsaTHsA. [loompsercs BBIABMIKEHUE |
o0CyXJIeHHE allbTEPHATUBHBIX MHEHUI. B 3aK/IIOUMTENIEHOM CIIOBE MPENoAaBaTeNhb MOIBOIAHUT
UTOTH OOCYXICHUS ¥ OOBSBISICT OIEHKH BBICTYNAaBIIUM CTyJIEHTaM. B IemsiX KOHTPOJs
MOATrOTOBJIICHHOCTH CTYJIEHTOB W NPHUBUTHS MM HABBIKOB KPAaTKOIO MHCBMEHHOIO H3JI0KEHUS
CBOUX MBICJIEN MpENoiaBaTellb B XOJ€ CEMUHAPCKUX 3aHITHH MOXET OCYIIECTBIIATh TEKYIIUH
KOHTPOJIb 3HAaHUI B BUJIE TECTOBBIX 3aIaHUM.

[Ipy noaroToBke K CEMHHApy CTYIEHTbl HMMEIOT BO3MOXHOCTH BOCIOJIb30BAaThCA
KOHCYJIbTAllUsIMU TIpenojiaBarens. Kpome ykazaHHBIX TeM CTYACHTHI BIIPABE, MO COTIACOBAHUIO
C TIperoaBaresieM, n30upaTh U IPyTrue UHTEPECYIONTUE UX TEMBI.

KauectBo yueOHOI pabOTBHI CTYACHTOB MpemoiaBaTellb OIEHUBACT C HCIOIb30BAHUEM
TEXHOJIOTHYECKON KapThl TUCIUIUIMHBI, pa3MeIlIeHHON Ha caiite MAT'Y.

I1. Ils1aHbI NPAKTHYECKUX 3aAHATHI

IIpakTH4yeckoe 3ansiTue Nel
Benenune B Mukpoounosnoruio. Ucropust passurus. Kinaccnpuxanmus
MHMKPOOPIraHNU3MOB
Bonpocul onsa 06cyscoenus.
1. MuxpoOuroJIorus, Kak OJJUH U3 pa3/iejIoB OMOJIOTHIECKON HAYKH.
2. Uctopus pa3BUTHS MUKPOOUOIOTUH KaK HAyKH.
3. 3ajau1 MUKpOOHOJIOTMH Ha COBPEMEHHOM JTarle.
4. Pa3BuTHE U IEPCHIEKTUBBI MUKPOOUOIOTHH, KaK HAYKH.
5. 3y4yeHrne MUKpOOPraHU3MOB U MOIBITKH UX KJIaCCU(PHUIIMPOBATD.
6. OCHOBHBIE 3TaIlbl BOJIIOLMN OPTaHU3MOB; POJIb POKAPUOT.

OcHoBHas MTEpaTypa:
1. Mukpo6uosorusi: meto1. mocobue / denep. areHTCTBO IO 00pa3oBaHuio, MypM. ToC.
nen. yH-T; [Tekcrt] / aBT.-cocT. C. A. IIpoxoposa. - Mypmanck: MI'TIV, 2009. - 53 c.
2. HerpycoB A.M. MukpoGuosnorusi: y4eOHUK mjii CTyAeHTOB yupexaeHuir BIIO,
oOyyaromuxcs IO HampasieHuto mnojarotoBku "llemarormdeckoe obOpazoBanue" mnpoduib
"Bbuonorus" [Texct] / Herpycos A.U., Korosa U.b. - M.: Akagemus, 2012. - 378 c.

JonmosiHnTEILHAS JIMTEPATYypa:

1. I'yce M.B. Mukpo6uonorus: yueOnuk ans By3oB [Tekct] / I'ycee M.B., MuneeBa
JLA. - 4-e u3n., ctep. - M.: Axkanemus, 2003. - 464 c.

2. OCHOBBI MUKPOOHOJIOTUH, BUPYCOJIOTUH M WMMYHOJIOTHUM: YYEOHUK IJIS CTY[A. Me..
yummmi [Texer] / mox pea. A.A. BopooOresa, H0.C. KpuBomenna. - M.: MacrtepctBo, 2001;
Bricmas mkona. - 224 c.

3. [IpakTukym nmo MHKpoOHOJOrHH: yueb. mocoOue Juisi CTyZA. BY30B, 00ydY. 1Mo OHOI.
cren. [Texkct] / A.W. Hetrpycos u ap.; nox pen. A.W. Herpycosa. - M.: Akagemus, 2005. - 608 c.

4. Tennep E.3. [IpakTukym 1no MUKpoOHOIOTHH: y4eO. mocodue i CTy. By30B, 00yY.
no 6uonor. cruen. [Teker] / Tenmep E.3., [llunsaukosa B.K., IlepeBepsesa I'.U. ; mox pen. B.K.
[IunpHUKOBOM. - 5-€ u3M., mepepad. u xom. - M.: [Ipoda, 2004.

IIpakTnueckoe 3ansitue Ne 2
IIpuHIMNBI BbIAEJCHUS U U3yYeHH MUKPOOPraHu3MoOB
Bonpocwt ona ob6cyscoenus.
1. IlutaTenpHble cpenbl s KyJIbTUBUPOBAHNS MUKPOOPTaHU3MOB.
2. OCHOBHBIE METOBI CTEPUIIH3ALIUN.
3. Beirenenue YnucThIX KyJbTyp MUKPOOPTaHU3MOB.
4. MeTopl KOJIMYECTBEHHOTO y4€Ta MUKPOOPTaHU3MOB.



5. KynbTypanbpHble cBOIICTBA MUKPOOPIaHU3MOB.
6. ®u3100r0-0MOXUMUYECKHE CBOWCTBA MUKPOOPTaHU3MOB.

OcHoBHas JuTepaTypa:
1. Mukpo6uomnorusi: MeTof. nocobue / dexep. areHTCTBO MO oOpa3oBaHui0, MypM. TOC.
nen. yH-T; [Texcr] / aBT.-coct. C. A. [Ipoxoposa. - Mypmanck: MI'TIY, 2009. - 53 c.
2. HerpycoB A.M. Muxkpobuonorusi: yuyeOHUK sl CTyAeHTOB yupexnaeHuit BIIO,
oOydaroluxcss MO HampasiieHuto mnoarotoBku "l[legarornyeckoe o6pasoBanue" mpoduib
"buonorus" [Tekcr] / HerpycoB A.U., Kotosa U.b. - M.: Akanemus, 2012. - 378 c.

Jlono/IHMTeIbHAS JIUTepaTypa:

1. I'yce M.B. Mukpo6uonorus: yueOnuk ans By3oB [Tekct] / I'yce M.B., MuneeBa
JLA. - 4-e u3g., crep. - M.: Akanemus, 2003. - 464 c.

2. OCHOBBI MHUKPOOHMOJIOTHH, BUPYCOJIOTUH M WMMYHOJIOTHH: YYEOHUK IJISi CTY/A. MEI.
yunnuin [Tekcr] / mon pen. A.A. BopoGsesa, F0.C. KpuBomeuna. - M.: MactepctBo, 2001;
Bricmras mkona. - 224 c.

3. IlpakTukym 1mo MHUKpoOuosoruu: yuyed. mocoOue ais CTyA. BYy30B, 00yd. 1O OHOI.
cruen. [Tekct] / A.W. Herpycos u np.; mox pea. A.U. Herpycosa. - M.: Akagemus, 2005. - 608 c.

4. Tennep E.3. IIpakTukyM 1o MUKpoOHOJIOTHH: yuel. mocodue I CTy. By30B, 00yH.
no 6uoutor. crnen. [Tekcr] / Tenmep E.3., llunsaukosa B.K., IlepeBepsesa I'.U. ; mox pen. B.K.
[unpHUKOBOM. - 5-¢ u3., mepepad. u nom. - M.: [lpoda, 2004.

IIpakTH4eckoe 3ansTHe Ne 3
Mopddosorus u Gpu3noJI0rusi NPOKAPUOT

Bonpocwt ona ob6cyscoenus.

CTpyKTypa NpOKapHOTHUECKON KIETKH
Oco0eHHOCTH TUTaHUS TPOKAPUOT
3HayeHre MPOKapUOT AJIsi OMOreoeHo3a
3HaYeHNE TPOKAPHOT IS YeIOBEKa

b s

3aoanus ons camocmosmenvbHoU pabomol.

1. 3apucoBarh BHEIIHHA BHU] TPOKAPUOTUIECKOM KIIETKA U OTMETUTH OCHOBHBIC YacTH
3apucoBaTh (GOPMBI IPOKAPUOTHICCKONW KIICTKH, HAMTH W TIOJIHCATh MUKPOOPTaHU3MEI,
KOTOPBIM CBOMCTBEHHA 3Ta opMma

3. 3amnoJHUTH TaOJHILy, UCTIONB3YS TEKCT JICKIIUH U INTEPATypy U3 CIHCKA

HexoTtopsble oT/IMYUTEIbHbIE 0CO0CHHOCTH NPOKAPUOT M 3YKAPUOT

XapakTepucThKa [TpoxapuoThl DyKapHuOThI

L[I/ITOJ'IOFI/I‘ICCKI/IC IIPHU3HAKHU

Haumensiuit pazmep

S nepHbIii MaTepuan

Hanuuue OpraHejul

Jlokanu3anms pubocom

Krytuku: nuamerp,
dbopmyia cpesza

MonexysipHO-0HOJI0THYECKHE 0COOCHHOCTH

KonmndgecTBo xpoMocoM

KoncranTa cequmenTanuu pudocoM

HpI/IcyTCTBI/Ie NCITUAOITIMKaHa

OcobeHHocTH PAa3MHOXKCHUA




Muro3

Meiio3

OCHOBHBIE CITOCOOBI

[IuTanue u MeTaboIMYECKHE OCOOCHHOCTHU

Jnddysus nam Tparcopt yepe3 MeMOpaHy

DHIOIIUTO3

JpixaTenpHBId ¥ (DOTOCHMHTE3MPYIOMIMI  ammapar
CBSI3aHC....

XeMoIMTOTPO(HBIH MeTab0IH3M

CrocoOHOCTh K (PMKCAITMH MOJICKYJIIPHOT'O a30Ta

CnocoOHOCTh K METAaHOTCHE3Y

CrocoOHOCTh K aHOKCUTEHHOMY (DOTOCHHTE3Y

OcHoBHas MTEpaTypa:
1. Mukpob6uosorusi: meto. mocodbue / denep. areHTCTBO 10 00pa3oBaHuto, Mypm. Toc.
nen. yH-T; [Tekcrt] / aBT.-cocT. C. A. IIpoxoposa. - Mypmanck: MI'TIV, 2009. - 53 c.
2. HerpycoB A.M. Mukpobuosnorus: yd4eOHUK s CcTyAeHToB yupexaenuir BIIO,
oOyyaromuxcss IO HampasieHuto mnonarotoBku "llemarormdeckoe oOpazoBanue" mpoduib
"buonorus" [Texkcr] / HetpycoB A.U., Koroa N.b. - M.: Axanemus, 2012. - 378 c.

JlonoiHUTeIbHAS JTUTEpaTypa:

1. I'yce M.B. Mukpo6uonorus: yueOnuk ans By3oB [Tekct] / I'ycee M.B., MuneeBa
JLA. - 4-e u3n., ctep. - M.: Axkanemus, 2003. - 464 c.

2. OCHOBBI MHUKPOOHMOJIOTHH, BUPYCOJIOTHH U WUMMYHOJIOTHH: YUYEOHHK IS CTyI. MEJ.
yummi [Texker] / mox pea. A.A. BopooOsesa, F0.C. KpuBomenna. - M.: MacrtepctBo, 2001;
Bricmas mikona. - 224 c.

3. TlpakTuKy™M MO MHKPOOHOJIOTHH: y4eO. mocobue ais CTyI. By30B, 00yd. MO OHOJ.
cretl. [Tekct] / A.W. HerpycoB u np.; mox pea. A.1. Herpycona. - M.: Akagemus, 2005. - 608 c.

4. Termep E.3. [IpakTukym 1o MHKpOOHOJIOTHH: yueO. mocoOue sl CTyI. By30B, 00yHY.
no 6uonor. cruen. [Teker] / Tenmep E.3., [llunsaukosa B.K., IlepeBepsesa I'.U. ; mox pen. B.K.
[IunpHUKOBOM. - 5-€ u3., mepepad. u xom. - M.: IIpoda, 2004.

IpakTnueckoe 3ansitue Ne 4
B0 MUKPOOPTaHU3MOB. MUKPOOPraHU3MbI 1 OKPYKAKIIAS Cpeaa

Bonpocul 0n1 06cyscoenus.
1. OcHOBHBIE ATaIbl FBOJIOIMU OPTaHU3MOB; POJIb MPOKAPHOT.
2. OrTHoOlLIEeHHEe MUKPOOPTaHU3MOB K MOJIEKYJIIPHOMY KHCIIOPOY; a3poOHbIe U aHa3pOOHBIE

OpTraHU3MBI.

BnusiHue u3nydeHust Ha MPOLECChl KUZHEAESITEIbHOCTH ITPOKAPHUOT.

4. TemmepaTypHblii (HaKTOp OKpYKAIOIIEH Cpeapl W Tpajanus ITPOKApUOT IO ITOMY
KOMIIOHEHTY; Ha3BaTh NCUXPOPHUIOB, ME30(PHIIOB U TEPMOQHIIOB.

5. OrtHolIeHne MPOKAPUOT K KUCIOTHOCTHU CPeJibl; Tpajalus 1o JaHHOMY (pakTopy, Ha3BaTh
HelTpoduIbHbIE, alMI0(PUIBHBIE U ATKOJIOPHIEHBIE OPraHU3MBI.

6. ABTOXTOHHBIE Y AJUIOXTOHHBIE MUKPOOPTAHU3MBI.

HckyccTBEeHHBIE TUTATEIBHBIE CPEJIBI ISl pOCTa MUKPOOPTraHU3MOB

8. YcnoBus KyJIbTHUBUPOBAHUS MUKPOOPTAaHU3MOB

(O8]

~

3aoanus ons camocmosmenvbHol pabomol.
1. OcoGeHHoctu pocrta OakTepwii Ha IUIOTHBIX Cpelax. 3apucoBaTh BHEUIHMNA BUJ
KoJIOHHH (TTpoduiib, Kpaid, popma)

OcHoBHasl JuTEpaTypa:



1. Mukpo6uomnorusi: MeTof. mocodbue / dexep. areHTCTBO MO 0OpazoBaHui0, MypM. TOC.
nen. yH-T; [Texcr] / aBT.-coct. C. A. [Ipoxoposa. - Mypmanck: MI'TIY, 2009. - 53 c.

2. HerpycoB A.M. Mukpobuonorusi: yuyeOHUK sl CTyAeHTOB yupexnaeHuit BIIO,
oOydJaromuxcsi MO HampaBieHHo moAarotoBku "llemarornueckoe oOpa3oBanue" MPOQUITH
"buonorus" [Tekcr] / HerpycoB A.U., Kotosa U.b. - M.: Akanemus, 2012. - 378 c.

JlonoJiHUTEIbHAS JTUTEPaTypa:

1. I'yce M.B. Mukpob6uonorus: yueOnuk ans By3oB [Tekct] / I'yce M.B., MuneeBa
JLA. - 4-e u3z., crep. - M.: Akanemus, 2003. - 464 c.

2. OCHOBBI MHUKPOOHMOJIOTHH, BUPYCOJIOTUH M WMMYHOJIOTHH: YYEOHUK IJISI CTY/A. ME.
yunnuin [Tekcr] / mon pen. A.A. BopoGsesa, F0.C. KpuBomeunna. - M.: MactepctBo, 2001;
Bricmras mkona. - 224 c.

3. [IpakTukymM 1o MHKPOOHOJOTHH: ydel. mocobue uisi CTyZA. BY30B, 00ydY. Mo OHOI.
crnen. [Tekct] / A.W. Herpycos u np.; mox pea. A.U. Herpycosa. - M.: Akanemus, 2005. - 608 c.

4. Tennep E.3. IIpakTukyM 1o MUKpoOHOsIOTHH: yuel. mocodue I CTy. By30B, 00yH.
no 6uouor. cnen. [Tekcr] / Tenmep E.3., llunsaukosa B.K., Ilepesepsesa I'.U. ; mox pen. B.K.
[unpHUKOBOM. - 5-¢ u3., mepepad. u nom. - M.: [lpoda, 2004.

IIpakTyeckoe 3ansaTue Ne 5-6.
IIutanue MUKPOOPraHU3MOB
Bonpocul onsa 06cyscoenus.
1. MexaHu3M MOCTYIUICHUS TUTATEIHHBIX BEIIECTB B KIIETKY OaKTepHUH.
2. XeMOCHHTETHYECKUE OaKTepuu
3. MexaHu3M TpaHCIIOpTa *kelie3a B 0aKTepHabHYI0 KIETKY
4. CumbuoTHueckue OaKTepuu
5. @epMeHTHI MUKPOOPTaHU3MOB

3aoanus ona camocmosmenvbHol pabomuol
1. Tlo Tabnuue crmoco0OB NHTAHUS MUKPOOPTaHW3MOB ONPEICTUTh MHapaMeTpbl s
MPeI0KEHHON TPyHIbl MUKPOOPTraHU3MOB [1].

OcHoBHas JuTEpaTypa:
1. Mukpo6uomnorusi: MeToJ. nocobue / dexep. areHTCTBO Mo oOpa3oBaHui0, MypM. TOC.
nen. yH-T; [Texcr] / aBT.-coct. C. A. [Ipoxoposa. - Mypmanck: MI'TIY, 2009. - 53 c.
2. HerpycoB A.M. Muxkpobuonorusi: yuyeOHUK aisl CTyAeHTOB yupexnaeHuit BIIO,
oOydaroluxcss MO HampasiieHuto mnoarotoBku "lIlegarornyeckoe o6pasoBanue" mpoduiIb
"buonorus" [Tekcr] / Herpycos A.U., Kotosa U.b. - M.: Akanemus, 2012. - 378 c.

Jlono/IHMTeIbHAS JIUTepaTypa:

1. I'yce M.B. Mukpo6uonorus: yueOnuk ans By3oB [Tekct] / I'yce M.B., MuneeBa
JLA. - 4-e u3z., crep. - M.: Akanemus, 2003. - 464 c.

2. OCHOBBI MHUKPOOHMOJIOTHH, BUPYCOJIOTUH M WMMYHOJIOTHH: YYEOHUK IJISI CTY/A. ME.
yunnmin [Tekcr] / mon pen. A.A. BopoGsesa, F0.C. KpuBomeunna. - M.: MactepctBo, 2001;
Beicmras mkona. - 224 c.

3. IlpakTukym 1mo MHUKpoOuosoruu: yued. mocoOue ais CTyA. BYy30B, 00yd. 1O OHOI.
crnen. [Tekct] / A.W. Herpycos u np.; mox pea. A.U. Herpycosa. - M.: Akagemus, 2005. - 608 c.

4. Tennep E.3. IIpakTukyM 1o MUKpoOHosIOTHH: yuel. mocobue It CTy. By30B, 00yH.
no 6uouor. crnen. [Tekcr] / Tenmep E.3., llunsaukosa B.K., IlepeBepsesa I'.U. ; mox pen. B.K.
[unpHUKOBOM. - 5-¢ u3., mepepad. u nom. - M.: [lpoda, 2004.

IIpakTyeckoe 3ansaTue Ne 7.
Pasmuoxkenue 6akrepuii. Cnopooépa3zoBanmue.



Bonpocul onsa 06cyscoenus.

OcoOeHHOCTH pa3MHOKEHUS! OAKTEpUH.

[MpuunHbl criopooOpa3oBaHus U Pa3HOOOPa3Ke CIIOpP Y MUKPOOPTaHU3MOB.
ITporecc criopoobpa3oBaHusl.

Poct Mukpoopranu3MoB; GpakTopsl pocTa.

OcHOBHBIC (ha3bl IIMKIIA PA3BUTUSI MUKPOOPTaHU3MOB.

[TapameTpsl pocTa MUKPOOPTaHU3MOB

3aoanus ons camocmosmenvbHol pabomuol
1. PaccuuTtaTh CKOpPOCTH pOCTa MHUKPOOPTaHU3MOB IO TMPEAJOKEHHBIM JAaHHBIM U
napameTrpam pocrta [1].

OcHoBHas JuTEpaTypa:
1. Mukpo6uomnorusi: MeToj. nocodbue / dexep. areHTCTBO MO oOpa3oBaHui0, MypM. TOC.
nen. yH-T; [Texcr] / aBT.-coct. C. A. [Ipoxoposa. - Mypmanck: MI'TIY, 2009. - 53 c.
2. HerpycoB A.M. Mukpobuonorusi: yuyeOHUK sl CTyAEeHTOB yupexnaeHuit BIIO,
oOydaroluxcss MO HampasieHuto mnoarotoBku "lIlemarornyeckoe o6pa3oBanue" mpoduiIb
"buonorus" [Tekcr] / HerpycoB A.U., Kotosa U.b. - M.: Akanemus, 2012. - 378 c.

Jlono/IHMTeIbHAS JIUTepaTypa:

1. I'yce M.B. Mukpo6uonorus: yueOnuk ans By3oB [Tekct] / I'yce M.B., MuneeBa
JLA. - 4-e u3z., crep. - M.: Akanemus, 2003. - 464 c.

2. OCHOBBI MHUKPOOHMOJIOTHH, BUPYCOJIOTUH M WMMYHOJIOTHH: YYEOHUK IJISi CTY/A. ME.
yunnnin [Tekcr] / mon pen. A.A. BopoGsesa, F0.C. KpuBomeunna. - M.: MactepctBo, 2001;
Bricmras mkona. - 224 c.

3. IlpakTukym 1mo MHUKpoOuosoruu: yuyed. mocoOue ais CTyA. By30B, 00yd. 1O OHOI.
cren. [Texct] / A.W. Herpycos u np.; noxa pea. A.M. Herpycona. - M.: Akanemus, 2005. - 608 c.

4. Tennep E.3. IIpakTukyM 1o MHUKpOOHOJIOTHH: yuel. mocodue I CTy. By30B, 00yH.
no 6uoutor. cnen. [Tekcr] / Tenmep E.3., llunsaukosa B.K., IlepeBepsesa I'.U. ; mox pen. B.K.
[unpHUKOBOM. - 5-¢ u3., mepepad. u nom. - M.: [lpoda, 2004.

IIpakTH4eckoe 3ansaTHe Ne 8
CanuTapHasi MUKpPOOHOJIOT U
Bonpocul onsa 06cyscoenus.
1. Yyactre MUKpOOPTaHU3MOB B KPYTrOBOPOTE BEIIECTB (HA MPUMEpPE a30Ta):
- Ouosoruyeckas pukcanus azora
- aMMOHHU(UKAIIHS
- HUTpUpUKALUS
- neHuTpuduKanms
2. YyacTHe MHUKPOOPTaHHM3MOB B MHHEpaJU3allMM BELIECTB (Ha MpHUMEpe KabIus,
ATIOMUHUS, XKene3a u hocdopa)
3. YyacTue MUKpOOPraHU3MOB B Pa3JI0’KEHUH CHUIIMKATOB
4. bakTepuanbHble y100pEHUS
5. @epMeHTBl MUKPOOPTaHU3MOB

3adanus ona camocmosmenvHou pabomol
1. 3apucoBarh CXeMBI KPyTOBOPOTA OPTaHOIIEMEHTOB, OTMETUTH POJIb MUKPOOPTaHH3MOB.

OcHoBHas JuTEpaTypa:



1. Mukpo6uomnorusi: MeTof. mocodbue / dexep. areHTCTBO MO 0OpazoBaHui0, MypM. TOC.
nen. yH-T; [Texcr] / aBT.-coct. C. A. [Ipoxoposa. - Mypmanck: MI'TIY, 2009. - 53 c.

2. HerpycoB A.M. Mukpobuonorusi: yuyeOHUK sl CTyAeHTOB yupexnaeHuit BIIO,
oOydJaromuxcsi MO HampaBieHHo moAarotoBku "llemarornueckoe oOpa3oBanue" MPOQUITH
"buonorus" [Tekcr] / HerpycoB A.U., Kotosa U.b. - M.: Akanemus, 2012. - 378 c.

JlonoJiHUTEIbHAS JTUTEPaTypa:

1. I'yce M.B. Mukpob6uonorus: yueOnuk ans By3oB [Tekct] / I'yce M.B., MuneeBa
JLA. - 4-e u3z., crep. - M.: Akanemus, 2003. - 464 c.

2. OCHOBBI MHUKPOOHMOJIOTHH, BUPYCOJIOTUH M WMMYHOJIOTHH: YYEOHUK IJISI CTY/A. ME.
yunnuin [Tekcr] / mon pen. A.A. BopoGsesa, F0.C. KpuBomeunna. - M.: MactepctBo, 2001;
Bricmras mkona. - 224 c.

3. [IpakTukymM 1o MHKPOOHOJOTHH: ydel. mocobue uisi CTyZA. BY30B, 00ydY. Mo OHOI.
crnen. [Tekct] / A.W. Herpycos u np.; mox pea. A.U. Herpycosa. - M.: Akanemus, 2005. - 608 c.

4. Tennep E.3. IIpakTukyM 1o MUKpoOHOsIOTHH: yuel. mocodue I CTy. By30B, 00yH.
no 6uouor. cnen. [Tekcr] / Tenmep E.3., llunsaukosa B.K., Ilepesepsesa I'.U. ; mox pen. B.K.
[unpHUKOBOM. - 5-¢ u3., mepepad. u nom. - M.: [lpoda, 2004.

IIpakTyeckoe 3ansaTue Ne 9,
MennunHCKass MUKPOOHOJI0THS

Bonpocwt onsa ob6cyscoenus.

1. CanuTapHO-MUKPOOHOJIOTHYECKOE UCCIIEIOBAaHUE BOJIBI.

2. CaHUTapHO-MUKPOOHOJIIOTHUECKOE UCCIIEOBAaHUE TIOUBHI

3. AHanu3 MuKpo(dIOpHI BO31yXa

4. CaHUTapHO-MUKPOOUOJIOTUYECKOE UCCIIeI0BAaHUE MUILEBBIX TPOAYKTOB
5. CanlluHm

6. Mukpobuora yenoBeka

3aoanus ona camocmosmenbHol pabomuol
1. Tlo Tabnumam pasnuuabix CanlluHoB mpoBepuTh YMaKOBKM  KHUCIOMOJOYHBIX
MIPOJYKTOB, BEIIBUTH HOPMY.

OcHoBHas JuTEpaTypa:
1. Mukpo6uomnorusi: MeToJ. nocobue / dexep. areHTCTBO Mo oOpa3oBaHuio, MypM. TOC.
nen. yH-T; [Texcr] / aBT.-coct. C. A. [Ipoxoposa. - Mypmanck: MI'TIY, 2009. - 53 c.
2. HerpycoB A.M. Muxkpobuonorusi: yuyeOHUK aisl CTyAEeHTOB yupexnaeHuit BIIO,
oOydaroluxcss MO HampasiieHuto mnoarotoBku '"l[legarornuyeckoe o6pa3oBanue" mpoduiIb
"buonorus" [Tekcr] / HerpycoB A.U., Kotosa U.b. - M.: Akanemus, 2012. - 378 c.

Jlono/IHMTeIbHAS JIUTepaTypa:

1. I'yce M.B. Mukpo6uonorus: yueOnuk ans By3oB [Tekct] / I'yce M.B., MuneeBa
JLA. - 4-e u3x., crep. - M.: Akanemus, 2003. - 464 c.

2. OCHOBBI MHUKPOOHMOJIOTHH, BUPYCOJIOTUH M WMMYHOJIOTHH: YYEOHUK IJISi CTY/A. ME.
yunnmin [Tekcr] / mon pen. A.A. BopoGsesa, F0.C. KpuBomeunna. - M.: MacrepctBo, 2001;
Bricmras mkona. - 224 c.

3. IlpakTukym 1mo MHUKpoOuosoruu: yuyed. mocoOue ais CTyA. By30B, 00yd. MO OHOI.
cruen. [Tekct] / A.W. Herpycos u np.; mox pea. A.U. Herpycosa. - M.: Akanemus, 2005. - 608 c.

4. Tennep E.3. IIpakTukyM 1o MUKpoOHosIOTHH: yuel. mocodue It CTy. By30B, 00yH.
no 6uouor. crnen. [Tekcr] / Tenmep E.3., llunsaukosa B.K., Ilepesepsesa I'.U. ; mox pen. B.K.
[unpHUKOBOM. - 5-¢ u3., mepepad. u nom. - M.: [lpoda, 2004.

IIpakTn4yeckoe 3ansaTue Ne 10.



Bupycsi. Ctpoenue. 7/KuzHenessTeJIbHOCTh
Bonpocul ons oocyacoenus.
1. OcoOGeHHOCTH CTPOEHUSI BUPYCHOTO OpraHU3Ma.
2. JHK- n PHK-Bupycsl
3. IInazmuael. Co3zganue. Poib.
4. bakrepuodaru. JKusHeHHbIN UK.

3aoanus ons camocmosmenvbHol pabomuol
1. 3apucoBath KU3HEHHBIN UK OakTeprodara u moamucats Bee ctaauu. Caenath BBIBO/I.

OcHoBHas MTepaTypa:
1. HerpycoB A.M. Muxkpobuonorusi: y4eOHUK aJii CTyAeHTOB ydupexaeHuir BIIO,
oOyyarolmuxcs IO HampasieHuio mnojarotoBku "llemarormdeckoe obOpazoBanue" mnpoduib
"Bbuonorus" [Texct] / Herpycos A.U., Korosa U.b. - M.: Akagemus, 2012. - 378 c.

JonmosiHnTEIbHAS JIMTEPATYypAa:
1. Bompocsr o6mieit Bupyconoruu. Yue6. mocodue [Tekct] / mox pea. O.W. Kucunesa,
W.H. JKununckoii. — CII10.: CIIGI'MA um. U.1. Meunukosa, 2007. — 374 c.
ecollegemicrob.narod.ru: Teoperuueckuii kype no auctumnHe "OCHOBB MUKPOOHOJIOTHH,
BHUPYCOJIOIMH, UMMYHOJIOTHH".

ecurolab.ua: MukpoOnoIOTHsI, BUPYCOIOTHS M UMMYHOJIOTHSL.

ITpakTH4eckoe 3ansaTue Ne 11.
BupycHblie 3a00/1eBaHNsl pacTeHHIt

Bonpocul ona oocyacoenus.

Bupycsl — HekeTouHble (GOPMBI

[TaTtoreHHOCTH BUPYCOB.

[Tpu3Haky BUPYCHBIX 3a00NeBaHUI

[Tapa3uTsl CENbCKOXO35MCTBEHHBIX U KYJIBTYPHBIX PACTEHUN
OcHoBHbIE 3a00JI€BaHUs paCTEHUI, BbI3bIBAEMbIE BUPYyCAMHU

Nk W=

OcHoBHas uTEpaTypa:
1. HerpycoB A.M. MuxpoOuonorusi: y4eOHUK sl CTyAeHTOB yupexneHuit BIIO,
oOydJaromuxcss 1O HampaBieHHto mnoaroroBku "[lemarormdeckoe oOpa3zoBanue" mpopuIb
"buonorus" [Tekcr] / Herpycos A.U., KotoBa U.b. - M.: Akanemus, 2012. - 378 c.

JonosHuTtenbHast JIuTepaTypa:
1. Bonpocs! obuieit Bupyconorun. Yue6. nocodue [Teker] / mox pen. O.M. Kucunesa,
W.H. Xununckoii. — CII6.: CII6I' MA um. U.W. Meunukosa, 2007. — 374 c.
ecollegemicrob.narod.ru: Teoperuueckuii kype no aucuumune "OCHOBbI MUKPOGUOIOTHH,
BHUPYCOJIOTHH, UMMYHOJIOTHH'".
ecurolab.ua: Muxpo6uonorus, BUPycONOTHs 1 HMMYHOJIOTHSL.

IIpakTnueckoe 3ansitue Ne 12-13.
Bupychsblie 3a00/1eBaHNs :)KUBOTHBIX
Bonpocut ona oocyacoenus.
6. Bupycsl — HekJIeTouHbIE (HOPMBI
7. 1laTOreHHOCTh BUPYCOB.
8. [Tlpu3Haku BHPYCHBIX 3a00JIeBaHUN
9. Ilapa3uTbl CeNbCKOXO3SIIICTBEHHBIX JKUBOTHBIX


http://www.eurolab.ua/microbiology-virology-immunology/
http://collegemicrob.narod.ru/microbilogy/
http://collegemicrob.narod.ru/microbilogy/
http://www.eurolab.ua/microbiology-virology-immunology/
http://collegemicrob.narod.ru/microbilogy/
http://collegemicrob.narod.ru/microbilogy/

10. OcHoBHEIE 3a00JI€BaHUS JKUBOTHBIX, BBI3BIBACMBIC BUPYCaMU

OcHoBHas MTEpaTypa:
1. HerpycoB A.M. Muxkpobuomnorusi: y4eOHUK aJisi CTyAE€HTOB yupexaeHuir BIIO,
oOyyarolmuxcs IO HampasieHuto mnojarotoBku "llemarormdeckoe obOpazoBanue" mnpoduib
"Bbuonorus" [Texct] / Herpycos A.U., Korosa U.b. - M.: Akagemus, 2012. - 378 c.

JonmosiHnTEILHAS JIMTEPATYypAa:
1. Bompocsr o6meit Bupyconoruu. Yue6. mocobue [Tekct] / mox pea. O.W. Kucunesa,
W.H. JKununckoii. — CII10.: CIIGI'MA um. U.1. Meunukosa, 2007. — 374 c.

ecollegemicrob.narod.ru: Teoperuueckuii kype no auctumnHe "OCHOBB MUKPOOHOJIOTHH,
BHUPYCOJIOIMH, UMMYHOJIOTHH'".

ecurolab.ua: Mukpo6uonorus, BUpycOnOrus 1 HMMYHOIOTHS.

I[IpakTnyeckoe 3ansaTue Ne 14-15.
BupycHble 3a00/1eBaHNs ;)KUBOTHBIX M YeJIOBeKa
CIIU L — BupycHoOe 3a00/1eBaHHe YeJI0BEKa
(B popme KpPyrJ10ro €ToJs1a)
Bonpocut ona oocyacoenus.
Bupycsl — HekineTounsle ¢popMbl. [1aTOreHHOCTh BUPYCOB.
[Ipu3Haky BUpPYCHBIX 3a00J1€BaHUM )KUBOTHBIX OPTaHU3MOB
ITapa3uTsl ceIbCKOXO35HCTBEHHBIX )KUBOTHBIX
OcHoBHbI€ 3200J€BaHMS )KUBOTHBIX, BbI3bIBAEMbIE BUPYCAMHU
IIpu3Haku BUpYCHBIX 3a00JI€BaHUN YeIOBEKa
Hctopus co3ganus BakIuH
Onuaemun B Poccun u mupe
Uctopus exanst SOS
. CIINJ nou BUY?
10. MexaHu3M NpOHUKHOBEHUS BUPYCa B KIETKY
11. UMMyHHBII OTBET Opranusma
12. OtHomenue obmectBa k BUY-unpumpoBaHHbIM

DO NG AW~

OcHoBHas1 JiMTEpaTypa:
1. HerpycoB A.M. Muxpobuonorusi: yuyeOHUK s CTyAeHTOB YyupexnaeHuit BIIO,
oOyyaromuxcss 1O HampasieHuto monarotoBku "llemarormdeckoe oOpazoBanue" mpoduib
"buonorus" [Tekct] / Hetpycos A.U., Kotosa U.b. - M.: Akagemus, 2012. - 378 c.

JlonoJIHNTeIbHAS JINTEpaTypa:
1. Borpockr obmieit Bupyconorun. Yue6. mocodue [Teker] / mon pen. O.W. Kucunesa,
N.H. XXununckoii. — CII16.: CIIGI'MA um. U.1. Meunukosa, 2007. — 374 c.

ecollegemicrob.narod.ru: Teoperuueckuii kype no auctuinHe "OCHOBB MUKPOOHOJIOTHH,
BUPYCOJIOTHH, HMMYHOIIOTHH".

ecurolab.ua: MHUKpOOHOIIOTHSI, BUPYCOJIOTHSI U UMMYHOJIOTHSL.

IIpakTH4eckoe 3ansaTHe Ne 16.
HTorosasi KOHTpoJIbHaAsA padoTa
OcHoBHasi MTepaTypa:
1. HerpycoB A.M. MukpoOuonorusi: ydyeOHWUK sl CTyACHTOB yupexacHuii BIIO,
oOyyaromuxcss MO HampasieHuto monarotoBku "llemarormdeckoe oOpazoBanue" mpoduib
"buonorus" [Texcr] / HetpycoB A.U., Korosa N.b. - M.: Akanemus, 2012. - 378 c.

JlonoiHUTeIbHAS JTUTEpPaTypa:


http://www.eurolab.ua/microbiology-virology-immunology/
http://collegemicrob.narod.ru/microbilogy/
http://collegemicrob.narod.ru/microbilogy/
http://www.eurolab.ua/microbiology-virology-immunology/
http://collegemicrob.narod.ru/microbilogy/
http://collegemicrob.narod.ru/microbilogy/

1. Bompocsr o6meit Bupyconoruu. Yue6. mocodue [Tekct] / mox pea. O.W. Kucunesa,
W.H. JKununckoii. — CII0.: CIIGI'MA um. U.1. Meunukosa, 2007. — 374 c.
ecollegemicrob.narod.ru: Teoperuueckuii kype no auctumnHe "OCHOBB MUKPOOHOJIOTHH,
BHUPYCOJIOTMH, UMMYHOJIOTHH'".
ecurolab.ua: Mukpo6uonorus, BUpyconorus 1 UMMYHOJIOTHS.

JlabopaTopHblii IPAKTHKYM

JlabopaTopHas padora Ne 1-2
Oo6opynoBanne MUKPOOMOJI0THYECKO JIa0OPATOPHUH U MOATO0TOBKA MOCYAbI K
crepuiusanuu. Mopdoaorus 6akrepui

Llenv pabomwi. O3HaKOMIIEHME C TpaBWiIaMH paboOThl B MHUKPOOHOJIOTMYECKON
naboparopuu, ¢ OCOOEHHOCTSIMHM MOJrOTOBKM IOMEIICHUs, O0OpYyJIOBaHHUS U JabOpaTOpHOI
1ocy bl K paboTe ¢ MUKpOOpPTraHU3MaMH.

Obopyoosanue u mamepuanvl: MUKpPOCKoN, (apdopoBbie CcTakaHbl, MPEAMETHBIE U
MIOKPOBHBIE CTEKJIa, MUKPOCKOIIUYECKHE MIETIIH, IPENapOBaIbHbIE UIJIbl, CHUPTOBKH, JEpKaTelu,
yamka [lerpu, punbTpoBanbHas Oymara.

Peaxmusvi:  TepmocTar, UEHTpU(YTH, aBTOKJIAB, CYUIMIbHBIA IIKad, (GUIBTPSI,
OaKTepHLUAHBIC JIAMIIBI, IMHUIMETKH, Jamku [leTpu, mmarenu, mpoOHpKH, KOJOBI, MpEeIMETHbIC
CTeKJIa, NepraMeHTHass Oymara, Bata, Mapis, JUCTWIIMPOBAHHAS BOJA, PACTBOPBI KpacUTeENeH
(pyKcHH, METUJICHOBBIN CHUHHI), STUJIOBBIM CHHUPT, MPOAYKTHI MOJIOYHOKUCIOIO OpOKEHUsS —
IPOCTOKBaIIa, Horypt, auugoduins, oupunokedup, KBaleHas Kamycra Uil OTypLbl.

X0/ BBIIIOJHEHMS pa6OTBI.

3ananme 1. O3HaKOMBTECH C YCTPOWCTBOM W NPUMEHEHHEM OCHOBHBIX MPHUOOPOB U
000pyI0BaHUsI MHUKPOOHOJIOTHYECKON J1aboparopuu. B COOTBETCTBMM C ONMUCAaHUEM 3TOTO
IIpoLecca B TEOPETUUECKON YacCTH BBIIIOJHUTE CIEAYIOLIME AEMCTBUS, @ UMEHHO MOATOTOBBTE K
CTepMIM3aliK: 1) CTEKJIIHHYIO TIOCYAy: IMUIETKH, NPoOupKu, Konobl, yamku [letpu; 2) BatHO-
MapJjeBble U PE3UHOBBIE MPOOKU, METAJUNINYECKNE NHCTPYMEHTHI (HOXKHHIIbI, TMHIETHI, HITPHILIBI
U Urisl); 3) MemOpaHHbIe (QUIBTPHI.

3aganue 2. [Ipenapar 1. [Ipuku3HeHHOe H3yUeHHe MOJTOYHOKUCJIBIX OaKTepuii

Toscnenus k 3a0anuto. MOITOYHOKUCIIBIE OaKTEPUH B aHAAPOOHBIX YCIOBUSAX BBI3BIBAIOT
pa3ioXKeHUe yrieBoA0B A0 MOJOYHOM KUCIOThl. Kpome 3Toro B OpoIuiIbHON KyJIbType MOKHO
OOHApY>KUTh U JAPYTUE COCIUHEHUS: YKCYCHYIO U SHTAPHYIO KHCIIOThI, STUIOBBIA U MPOMUIOBBIH
CIHPT, apoOMaTUYeCKue FPUPHI, YIIIEKUCIIBIN Ta3.

[To xapaktepy OpokeHHs  OOBIYHO  BBIACTSIOT  2oMOpepmeHmamugHvie U
eemepoghepmenmamugHbie.

OcHoBHBIE BO30yAUTENM TOMO(EPMEHTATBHOTO OpOXKEHUS — 3TO CTPENTOKOKKH H
NaJ04YKoBHUAHbIE JakToOakTepuu. Cpeau Bo3OyauTenei rerepopepMeHTaTBHOIO OpOKEeHUS —
O6udunodbakTeprn, KOTOpble COPaXWBAIOT YIJIEBOABI C OOPa30BaHHMEM MOJIOYHOM M YKCYCHOM
KHCJIOT.

Momno4yHOKHUCIIbIe OaKTepUH MOXKHO HAaWTH B MPOCTOKBAIIE U JIPYTMX KHUCIOMOJIOUHBIX
OakTepusix, a TaKKE€ B KBAlllEHBIX OBOIIax. M3yueHue nx MOpQOJIOruM MOXKHO MPOBOJAUTH HA
KMBBIX OAKTEPHSIX WM Ha (PUKCUPOBAHHBIX MUKpOIpenapaTax.

Buvinonnenue 3aoanus. Ha cepenuHy 4YHCTOrO NPEIMETHOrO CTEKIa METIed WiIH
IIMIETKOM HaHECUTE KaIullo HcciaeayeMoro Marepuana. lIpu MHKpOCKONMpPOBaHMM TI'yCTBIX
KHCJIOMOJIOYHBIX TMPOAYKTOB HMX CleAyeT pa30aBuTh B 2-3 pasza AUCTHIMPOBAHHOM BOJIOM.
Paccon u3 KBalleHbIX OBOLIEH, MHMKPOCKONHMPYIOT He pas3baBisas. Karmmo wuccnemyemoit
KHUJIKOCTU HAKPbIBAIOT MOKPOBHBIM CTEKJIOM M MUKPOCKONHMPYIOT MPHU OOJIBIIOM YBEIUUECHUH.


http://www.eurolab.ua/microbiology-virology-immunology/
http://collegemicrob.narod.ru/microbilogy/
http://collegemicrob.narod.ru/microbilogy/

BoNbIIMHCTBO MOJIOUHOKHCIBIX OaKTepuil - 3TO HEMOABIKHBIE KJIETKH, KOTOpPbIE B
pa3aBICHHON Karule COBEpIIAOT OecropsaI0uHOe KojiebaTenbHOe ABUKEHUE OKOJIO OJHUX U TeX
Ke ToueK. MonouHoKucavill Ccmpenmokokk 0o0pa3yeT OOBIYHO IIApOBUIHBIE KJIETKH,
COECMHEHHbIE MapaMHU WM B KOPOTKHME LIEMOYKH. J[JIMHHBIE HENOYKH 00paszyeT CaugouHbili
CMpenmoKoKK.

KneTtku HenpaBunbHOM GopMmbl (OyaBOBUAHASA, pa3[iBOCHHAs, V- 00pa3Has) XxapaKTepHbI
s 6uguoobakmepuii, KOTOpble MOTYT COCIUHATHCS IOMApHO, 0Opa30BHIBATh IETIOUYKH HIIU
MaJINCagHbIN CIIOH.

IIpenapar 2. IlpuroroBienne, pukcanusi 1 OKpalIMBaHUe 0AKTEPHATBHOI0 Ma3Ka

Buinonnenue 3a0anus. O0e3KUPbTE CTEKIIO 3TUIOBBIM CIIUPTOM — MIPOTPUTE €ro C 00EHX
ctopoH. [lomecTure Ha 00E3KUPEHHOE CTEKJIO KAaIUl0 MCCIEAYEeMOM KHUIKOCTH, pa3MaXbTe ee
[0 CTEKIy IEeTICH, MPEeABAPUTENBHO IPOKAJICHHOW B IUIAMEHM CIIMPTOBKU WU OXJIAXKICHHOM.
[Tnomane moaydeHHOTO Ma3ka JoJDKHA ObITh 1,5-2 ¢cM B gumameTpe, a caM Ma30K HEOoOXOJIUMO
cZeJIaTb TOHKUM, PABHOMEPHO pacIpeiesiuB B HEM MaTepUall.

Ma3ok BBICYHINTE B CTpy€ TEIUJIOrO0 BO3AyXa. BBICYIIEHHBI Ma30K JOJKEH ObITh
MOJTYTIPO3pPauyHbIM — CKBO3b HETO JIOJKEH CBOOOIHO MPOCMATPUBATHCA TEKCT KHUTH.

[Tocne BeIcymmBaHMs HeoOXxonuMo  ¢ukcupoBath Ma3zok. Ilocme  dukcanuu
OakTepuaibHble KICTKH CTaHOBATCS OoJjiee BOCIPUMMYMBBIMU K KpacutensMm. s 3Toro
MIPEAMETHOE CTEKJIO 3aKpEeluTe B JeprKaTene W IPOBeAuTe 5-6 pa3 depe3 BEPXHIOK 4YacTb
IJIAMEHU CIIUPTOBKU (5-6 CEKyH).

OkpammBanue maszka. DUKCUPOBAHHBIA  Ipenapar MOMECTUTE Ha TOPU30HTAJIBHYIO
noBepxHocTh (B wamKky llerpu) mMazkom BBepX. Ha moBepXHOCTh Ma3ka MUIETKONH HaHECUTE
HECKOJIbKO Kamenb Kpacurtens. KomumdecTBo Kpacutenss MOJKHO OBITh JOCTATOYHBIM IS
MIOKPBITHS BCEH IUIOIIAAN Ma3Ka, HO OH HE JI0JDKEH cTeKaTh. DyKCUH BBIIEP)KUBAIOT HA Ma3Ke 2-
3 MMHYTBI, @ METWJICHOBBIN cuHUM 3-5 MuHYT. Kpacky ¢ Ma3zka cmoiiTe Bo1oM. Ma30k BBICYIINTE
B CTpY€ TeIJIOro BO3/1yXa WM OCTOPOKHO MPOMOKHHUTE (PUIBTPOBAIBHOM OyMaroii.

OkpalleHHbII M BBICYIIEHHBIH Ma30K MHUKPOCKONMUPYWTE ©0€3 MOKPOBHOTO CTEKJa.
BHavane mpu MajioM YBEIMYEHMHM HaWaWTe OOJAaCTh Ma3ka C ONTUMAIBHOW IJIOTHOCTBIO
OaKkTepuaNbHbBIX KJIETOK, a 3aTeM P OOJIBLIOM YBEIMYEHUH HCCIeAYHTEe UX MOP(OIIOTHIO.

3apucyiite B albOOM 0OHapy>KEHHbIE OaKTepuallbHbIE KJIETKHU, OTMETHTE X (hopMy.

3anummTe XMMUYECKOE ypaBHEHHE MOJIOUHOKHUCIOro OpokeHus. HazoBuTe mpomyKThb
peakuuu.

CpaBHHTE MOTyYEHHBIE pe3ysibTare B rpymme. Caenaite oOmuid BEIBOJI.

OcHoBHas JuTEpaTypa:
1. Mukpo6uomnorusi: MeTof. nmocodbue / Mexep. areHTCTBO MO oOpa3oBaHui0, MypM. TOC.
nen. yH-T; [Texcr] / aBT.-cocT. C. A. [Ipoxoposa. - Mypmanck: MI'TIY, 2009. - 53 c.
2. HerpycoB A.M. Muxkpobuonorusi: yuyeOHUK sl CTyAeHTOB yupexnaeHuit BIIO,
oOydaromuxcss MO HampasieHuto mnoarotoBku "lIlegarornyeckoe o6pa3oBanue" mpoduiIb
"buonorus" [Tekcr] / HerpycoB A.U., Kotosa U.b. - M.: Akanemus, 2012. - 378 c.

Jlono/IHMTeIbHAS JIUTepaTypa:

1. I'yce M.B. Mukpo6uonorus: yueOnuk ans By3oB [Tekct] / I'yce M.B., MuneeBa
JLA. - 4-e u3g., crep. - M.: Akanemus, 2003. - 464 c.

2. OCHOBBI MHUKPOOHMOJIOTHH, BUPYCOJIOTUH M WMMYHOJIOTHH: YYEOHUK IJISI CTY/A. ME.
yumniy [Teker] / mox pen. A.A. Bopobsesa, }0.C. Kpusomeunna. - M.: MacrepctBo, 2001;
Beicmas mikona. - 224 c.

3. IlpakTukym 1Mo MHUKpoOuosoruu: yuyed. mocoOue ais CTyA. BYy30B, 00yd. 1O OHOI.
crnen. [Tekct] / A.W. Herpycos u np.; mox pea. A.U. Herpycosa. - M.: Akagemus, 2005. - 608 c.



4. Tennep E.3. IIpakTukyM 1o MUKpoOHoOsIOTHH: yuel. mocodue At CTy. By30B, 00yH.
no 6uoutor. crnen. [Tekcr] / Tenmep E.3., llunsaukosa B.K., Ilepesepsesa I'.U. ; mox pen. B.K.
[unpHUKOBOM. - 5-¢ u3., mepepad. u nom. - M.: [lpoda, 2004.

JlaGopaTopHas padora Ne 3
Mopdosioruss MacJasitHOKMCJIbIX OaKTepuil

Obopyoosanue u mamepuanvl: MUKpPOCcKoN, (apdopoBbie cTakaHbl, MPEIMETHBIE U
MOKPOBHBIE CTEKJIA, CKaJbIIENb, PENapoBaIbHbIC UTJIbl, CHUPTOBKH, JAepkaTeny, damka [letpu,
¢unbTpoBasibHAs OyMara, BoJsiHas OaHs, IPOOUPKU C PE3MHOBBIMU MPOOKaMH.

Peaxkmuevr: pucTHImUpoBaHHAs BOJA, PAcTBOPHI Kpacutenen (pykcuH, mo ['pamy),
STHUIIOBBIN CIIUPT, KITyOHU KapTodess, Mell B TIOPOIIIKE.

Tlosacnenus x 3a0anuro. MacinssHOKHUCIbIE OAKTEPUU B dHA3POOHBIX YCIOBHUSX BBI3BIBAIOT
pa3ioXKeHue YIJIeBOAOB 0 MAcisHOW KUCIOThl. KpoMe 3Toro B OpOAMIIbHON KyJIbType MOKHO
OOHApY>XUTh M JPYIH€ COCIMHEHUS: YKCYCHYIO, MPONHUOHOBYIO, MYpPaBbUHYIO U JpYyrue
KHUCJIOTBI, 3TUJIOBBINM CIIUPT, BOAOPO/I, YIJIEKUCIIBIN Tas3.

OToT TUN Opo’KeHUs BO30YXkIaeT OonblIas TpyIIa aHa’pOOHBIX CHOPOOOPA3YIOUUX
nanouex (6anusmn), orHocsmuxcs K krocmpuousm (Clostridium). Dti nanouku gocturarot 7-12
MKM JJIMHOM M B Tpoliecce CIopooOpazoBaHMs NMPHOOpeTaoT (GopMy BepeTeHa WIH CHUraphbl,
MTOCKOJIBKY 3HJIOCTIOpA PACTITMBaeT CTEHKU OaKTepUaIbHOM KIETKH.

BakTepun-knocTpuann BCTpEYarOTCA B MOYBE, B WIIMCTBIX OTJIOXKEHUAX 03€p, MPYNOB U
3arpsiI3HEHHBIX PEK, B MOJIOKE, Ha TIOBEPXHOCTH PACTEHUN U B PACTUTENBHBIX OcTaTkax. Yarie
Apyrux BuaoB BcTpedaetcs, oTkpeitas C.H. Bunorpagckum, kinoctpuaus Cl. pasteurianum.

MacnsHokucible 6akTepuu CocoOHBI cOpakMBaTh HE TOJIBKO MPOCThIE caxapa, HO U
OoJiee CII0KHBIE YTITIEBOJIbI — KpaxXMaJl, IEKTUHOBBIC BEILIECTBA, MIMLEPUH U Jpyrue. B kauectse
HMCTOYHMKA a30Ta OHHM MOTYT HCIOJIb30BaTh O€JIKM U NPOAYKTHl HMX pacmnajna, a Takxke
aMMOHHMHBIM U Jaxe cBOOOAHBIN a30T arMochepbl. XapakTepHOH 0COOEHHOCTHIO KJIOCTPHIUI
SBJIETCS OKpalIMBaHUE MX IIMTOIUIa3Mbl B Oyphld WM roiay0oil 1BeT mpu oOpaboTke HoIoM
(pactBOpom Jlrorosns).

Buvinonnenue pabomul. PazBUTHE TUNUYHBIX MACHSHOKHUCIBIX OakTepuil ynaercs
NOJYyYUTh Ha cpefax ¢ Kaprodenem. s 3TOro ChIpOM OUYMIIEHHBIH KiIyOeHb KapToders
Hape3aloT JIOMTHKaMH, KOTOpbIE 3aTeM MOMelaloT B MpoOupky. llpenBapurenbHo Ha JIHO
NpOOMPKH HACHINMAIOT OKOJO | I Menma JUIsl HEHTpalu3aluu KUCIIOT, OOpasyIoUIMXCs MpU
OpOXKEHUH.

[Ipobupku Ha 2/3 oObeMa HAIMOIHAIOT BOAOMPOBOIHON BOJOW M MOMELIAIOT B BOJASHYIO
Oanro ¢ Temmnepatypoit 80°C, rue Beiep)uBarOT 15-20 MUH, WK KATIATAT B TeueHue 5-10 MuH.
Takas TemnoBas o0paboTka yOMBAaeT BEreTaTUBHBIE KIETKM OakTepui, Torja Kak Ooiee
YCTOWYMBBIE SHAOCIOPHI MACISIHOKUCIIBIX OAKTEpUI OCTAIOTCS KUBBIMU.

[TpoOupku ¢ comepKUMbIM 3aKpbIBAIOT MPOOKaMU M OCTaBIIAIOT MPH TeMieparype 28-
30°C. Yepe3 3-5 cyTok B mpoOHWpKax pa3BHBACTCS MACISTHOKHCIOE OpOKEHHE: JIOMTHKU
KapTodelns BCIUIBIBAIOT KBEPXY, a HAa IOBEPXHOCTH Cpelbl MOSBISAIOTCS MY3bIPbKM Ta3a M
oOpasyercs neHa. [Ipu oTkpeIBaHUM TPOOUPKH OLTYLIAETCS 3aMaxX MacIsIHON KUCIIOTHI.

IIpenapar 1. MopdgoJiorus MacJsitHOKHCJIbIX 0akTepuii

MHUKpPOCKOTINYECKOE HM3YYEHHE MACISHOKUCIBIX OaKTepHil MPOBOIAT B pa3/iaBICHHOM
karute. J[ms 3Toro M3 TIyOMHBI KUIKOCTH CTEKJIISTHHOW TPYOOYKOW NEPEeHOCAT KaIulio Ha
NpeIMETHOE CTEKNO0, 100aBsatoT 1 Kamio pactBopa Jlrorons. Kammro uccnenyemoil sxuakoctu
HaAKPBIBAIOT MIOKPOBHBIM CTEKJIOM U MHUKPOCKOITUPYIOT MPH OOJIBIIIOM YBEITUICHUH.

Yamie Bcero B mpemnapaTe oOHapyxkuBatoT Oakrepuio Clostridium pasteurianum. 3To
KPYITHBIC TOJBM)KHBIC IAJOYKH C 3a0CTPEHHBIMH KOHIIAMH (BEreTaTUBHas (Gopma) Wi C



6y.IIaBOBI/I,Z[HO YTOJIICHHBIM OJHUM KOHIIOM (CHOpOBaSI (bopMa). B mectax YTOJIIICHUS KIICTKU
3aMC€THO OBAJIBHOC TCJIBIEC — SHAOCIIOpAa, CUJIIBHO MPEJIOMIIAIOIIAA HpOXO,HSIH_[I/Iﬁ CKBO3b HEC CBCT.

IIpenapar 2. OxkpamuBanue 6akrepuii no I'pamy

CyurHocTh OKpammBaHus 1o ['paMy COCTOUT B TOM, UYTO KJI€TOYHAsI CTEHKAa HEKOTOPBIX
OakTepuii 00pa3yeT ¢ KpacUTEIsIMH TPUPEHUIMETAHOBOTO psna (TEHIIMAHBHOJIETOM WITH
KPUCTAJIBUOJICTOM) M MOJOM OKpAIICHHBI KOMIUIEKC CHHE-(UOJIETOBOTO IIBETa, IJIOXO
pacTBopuMBIi B ciupte. Takue OaKTeprH OTHOCAT K TPAMITOJIOKHUTEIbHBIM.

Hpyrue OakTepuu TakoW CHOCOOHOCTbIO HE O00JIaJal0T, 3TO TpaMOTpHUIATEIbHbIE
oakrepun. [Tockompky 00paboTKa CIIMPTOM MPUBOIUT K 0OECIBEUNBAHHUIO TPAMOTPHIIATEIBHBIX
OakTepuil, UX JOMOTHUTEIHHO OKPAIIUBAIOT KAKUM-THOO KOHTPACTHBIM KpacuTeleM, Halpumep,
¢bykcuHoM. [Ipu AOMOIHUTENBHOM OKpAlllMBaHWU 3TU OaKTEpUH BOCIPUHHUMAIOT I[BET BTOPOTO
KpacuTens (B cllydae OKpamuBaHusi )yKCHHOM — PO30BYIO).

[TocnenoBaTenbHOCTh OKpamuBaHus OakTepuit mo ['pamy

Oxpacka 6akTepuaIbHOIO MaszKa

IIpuMeHsieMblli pEaKTUB Buna 1 Bun 2

Kpacurens reniimanBruoneT uiu ®uosneroBas ®duoineronas
KPUCTAJLIIBUOJIET
PactBop Jltorons Yepuas YepHas
DTUJIOBBIN CIUPT duoseToBas OOGeciBeunBaHNe
Kpacutens hykcuH OCHOBHOIM ®duosneroBas Kpachnas
(po3oBasi)

BbIBO/I: ['pam(+) Tun ['pam(-) Tun
bakTtepuun-knocTpuany, BBI3BIBAIOIINE PA3JIOKEHHE IEKTUHOBBIX BELIECTB, - 3TO

MIPEUMYIIECTBEHHO TPaMIOJIOKUTENIbHbIe OakTepuu. J[s ycTaHOBIEHHS 53TOro IpU3HAKA
TOTOBSIT Ma30K HCCIEAYEeMOro MaTepuaia, BBICYIIMBAIOT U (PUKCUPYIOT, KaK IMPH MPOCTOM
OKpalINBaHUH.

O06e3:XUpbTE CTEKJIO ATUIIOBBIM CIIUPTOM — IMPOTPUTE €ro ¢ 00eux cropoH. [lomectute Ha
00€3)KUPEHHOE CTEKJIO KaIUII0 HCCIETyeMOH >KUIKOCTH, Pa3MaXbTe€ €€ 0 CTeKIy MeTIeH,
MIPEABAPUTENILHO MPOKAJIECHHON B MJIAMEHHM CIUPTOBKHU U OXJIXKJAeHHOH. I1nomans noinyueHHoro
Maszka JopKkHa ObITh 1,5-2 c¢cM B amamerpe, a caM Ma30K HEOOXOAMMO CHIeJaTh TOHKHUM,
PaBHOMEPHO pacIpeiesiuB B HEM MaTepHall.

Ma3ok BBICYIIUTE B CTpPyE TEIJIOTO BO3AyXa. BBICYIICHHBI Ma30K JOJDKEH OBITh
MOJTyPO3PauHBbIM — CKBO3b HETO JI0JKEH CBOOOHO MPOCMATPUBATHCS TEKCT KHUTH.

Ilocne BeicymmBanusi HeoOxoaumMo  (QukcupoBaTth Maszok. Ilocme  Quxcanuu
OakTepuanbHbIE KJIETKH CTAHOBSTCS Oojiee BOCHPUMMYHMBBIMH K Kpacutensm. g 3Toro
IIPEIMETHOE CTEKJIO 3aKpENHUTE B Jep)Kareiae U mHpoBeaure 5-6 pa3 depe3 BEPXHIOI YacTb
IJIaMEHU CIIUPTOBKU (5-6 CEeKyH[).

OxpammBanue Maszka. PUKCHpPOBAHHBIN IpenapaT IIOMECTUTE HAa TOPU3OHTAJIbHYIO
noBepxHocTh (B uamky Ilerpu) mazkom BBepx. Ha moBepxHOCTh Ma3ka NMHUIIETKONH HaHECUTE
HECKOJIbKO Karenb Kpacutens. KoamuecTBO KpacuTens JO0JDKHO OBITh JOCTaTOYHBIM TSt
MOKPBITHS BCEH IUIOIIAM Ma3Ka, HO OH HE JOJDKEH CTeKaTb. KpacuTenb reHIMaHBHOJET WIH
KPUCTAJIJIBUOJIET BBIACPKUBAIOT HAa Ma3Ke 1-2 MHUHYTBI, OCJE€ YEro Ha IpernapaTr HaluBarOT
pactBop Jlroroins. B pe3ynbrate Takoir 00paboTKH Ma3ok MprUoOpeTaroT YepHyto okpacky. [Tocne
00paboTku pactBopoM JIrOrosiss Ma3oK MPOMBIBAIOT 96% CIUPTOM /10 MCUE3HOBEHUS CEPOBATO-
¢buoneroBbix cTpyek. [locie aToro nmpenapar npoMbIBalOT BOJIOH U BHICYIINBAIOT.

OxpallleHHbIi M BBICYHICHHBIA Ma30K MHKPOCKONMUPYIOT 0€3 IOKPOBHOTO CTEKJIA.
Buavane npu MajmoM yBeTMYEHUHM HaWauTe OO0NAacTh Ma3Ka C ONTUMAIBHON IJIOTHOCTBHIO
OaKkTepHaIbHBIX KJIETOK, a 3aTEM MPH OOJBIIOM YBETUYEHUH UCCIEAYHTE UX MOP(HOIIOTHIO.



I'pamnionoxuTenbHble 0AKTEPUU-KIOCTPUINU OKPALIMBAIOTCS B CUHE-(DUOJICTOBBIN 1IBET,
a B clyyae MNPUCYTCTBUS B Ma3Ke I'paMM,TpULIATENbHBIX OakTepuil OHM OKpalllMBalOTCA B
PO30BBIi LIBET.

3apucyiite B anb00M 0OHapyKeHHbIE OaKTepHaIbHbIE KJIETKH, OTMEThTE UX (HOpMYy.

3anuImuTe XMMUYECKOe YpPaBHEHHE MOJOYHOKUCIOro OpoxkeHus. HazoBUTE NMPOIYKTHI
peaxuuu.

CpaBHHTE MOJTy4YeHHBIE pe3ynbTaTe B rpymnie. Crenaite 001l BEIBOI.

OcHoBHas MTEpaTypa:
1. Mukpo6uosorusi: meto1. mocobue / denep. areHTCTBO O 00pa3oBaHuio, Mypm. Toc.
nen. yH-T; [Tekct] / aBT.-cocT. C. A. IIpoxoposa. - Mypmanck: MI'TIV, 2009. - 53 c.
2. HerpycoB A.M. MukpoGuosnorusi: y4eOHUK mjig CTyAeHTOB ydupexaeHuir BIIO,
oOyyarolmuxcs IO HampasieHuio mnojarotoBku "llemarormdeckoe obOpazoBanue" mnpoduib
"Bbuonorus" [Texct] / Herpycos A.U., Korosa U.b. - M.: Akagemus, 2012. - 378 c.

JonmosiHnTEIbHAS JIMTEPATYypAa:

1. I'yce M.B. Mukpo6uonorus: yueOnuk ans By3oB [Tekct] / I'ycee M.B., MuneeBa
JLA. - 4-e u3n., ctep. - M.: Axanemus, 2003. - 464 c.

2. OCHOBBI MHUKPOOHOJIOTHH, BUPYCOJOTHH U WMMYHOJIOTHH: YUYEOHHK I CTyI. MEJ.
yummmi [Texker] / mox pea. A.A. BopobOresa, H0.C. KpuBomenna. - M.: MacrtepctBo, 2001;
Bricmas mkona. - 224 c.

3. TlpakTuKy™M MO MHUKpOOHOJIOTHH: y4eO. mocobue s CTyI. BYy30B, 00yd. MO OHOJ.
creu. [Texkct] / A.W. Hetpycos u ap.; nox pen. A.W. Herpycosa. - M.: Akanemus, 2005. - 608 c.

4. Termep E.3. [Ipaktukym 1o MHUKpOOHOJIOTHH: yueOd. MocoOue sl CTyI. By30B, 00yd.
no 6uonor. cruen. [Tekcr] / Tenmep E.3., [llunsaukosa B.K., IlepeBepsesa I'.U. ; mox pen. B.K.
[IunpHUKOBOM. - 5-€ u3M., mepepad. u xom. - M.: [Ipoda, 2004.

JlaGopaTtopnas padora Ne 4
Mukpo0unonornyeckoe uccjae0BaHue 3aKBACOK U KHCJIOMOJIOYHBIX NPOAYKTOB

Lenv 3anamua: O3HAKOMUTHCS C TIOJIE3HON MUKPOQIIOPOI 3aKBACOK U KiaccuduKaruen
KHCJIOMOJIOYHBIX POJYKTOB B 3aBUCUMOCTH OT COCTaBa MUKPO(]IOPHI 3aKBACOK.

O3HAaKOMUTBCS ¢ MHUKPOOHMOJIOIMYECKHMH METOJaMU KOHTPOJS KayecTBa 3aKBacCOK U
KHCJIOMOJIOYHBIX ITPOTyKTOB.

OcBoUTh METOJT MHKPOCKOIUYECKOIO HCCIEIOBAaHMS 3aKBACOK M KHCIOMOJIOYHBIX
MIPOAYKTOB HA HAJMUYUE MIOCTOPOHHEH MUKPOQIIOPHI.

Obopyooseanue u mamepuanvl: MHKPOCKON; CIHUPTOBKA; IPEIMETHBIE CTEKIa;
0aKTepHoJIOTHYECKHE TETIH; MMMEPCHOHHOE Maciio; Kpacka MypomiieBa; (GHIbTpOBaJIbHAS
OyMara; JJOTOK C pejbCaMH; IPOMbIBAJIKA.

Kucnomomnounsle mnpomyktel (kedup, cMmeTaHa, TBOPOT, psSDKEHKa, HOTYpT,
KHUCJIOMOJIOYHBIH OU(UIONPOTYKT, KHUCIOMOJOYHBIA MPOAYKT € aluIO(PWIbHON MaJoukoi);
KHUJIKME 3aKBaCKHM Ha CTEPUIIBHOM MOJIOKE

OcHoBHas JuTEpaTypa:

1. Mukpo6uomnorusi: MeTof. nocodbue / dexep. areHTCTBO Mo oOpa3oBaHui0, MypM. TOC.
nen. yH-T; [Texcr] / aBT.-cocT. C. A. [Ipoxoposa. - Mypmanck: MI'TIY, 2009. - 53 c.

2. HerpycoB A.M. Mukpobuonorusi: yuyeOHUK aisl CTyAeHTOB yupexnaeHuit BIIO,
oOydaromuxcss MO HampasieHuto mnoarotoBku "lIlegarornyeckoe o6pa3oBanue" mpoduiIb
"buonorus" [Tekcr] / HerpycoB A.U., Kotosa U.b. - M.: Akanemus, 2012. - 378 c.

Jlono/IHMTeIbHAS JIUTepaTypa:
1. I'yce M.B. Mukpo6uonorus: yueOnuk ans By3oB [Tekct] / I'yce M.B., MuneeBa
JLA. - 4-e u3g., crep. - M.: Akanemus, 2003. - 464 c.



2. OCHOBBI MHUKPOOHOJIOTHH, BUPYCOJOTHH U WUMMYHOJIOTHH: YUYEOHHK IS CTyI. MEJ.
yummmi [Texer] / mox pea. A.A. BopooOresa, H0.C. KpuBomenna. - M.: MacrtepctBo, 2001;
Beoicmas mkona. - 224 c.

3. TlpakTuKyM MO MHUKPOOHOJIOTHH: y4eO. mocobue s CTyI. BYy30B, 00yd. MO OHOJ.
creu. [Texkct] / A.M. Hetpycos u ap.; nox pen. A.M. Herpycosa. - M.: Akagemus, 2005. - 608 c.

4. Termep E.3. [Ipaktukym 1o MHUKpOOHOJIOTHH: yueOd. mocoOue sl CTyl. By30B, 00yd.
no 6uonor. cruen. [Tekcr] / Tenmep E.3., llunsaukosa B.K., IlepeBepsesa I'.U. ; mox pen. B.K.
[IunpHUKOBOM. - 5-€ u3., mepepad. u xom. - M.: [Ipoda, 2004.

JlaGopaTtopnas padora Ne 5
®u3no/0rus 1 GHoXuMusi rpudoB

Obopyoosanue u mamepuanvl. OpOAUIbHBIE MPUOOPHI, MHUKPOCKON, ¢apdopoBbie
CTaKaHbl, NPEIMETHBIE M IOKPOBHBIE CTEKJIA, MHUKPOCKOIMYECKHE IETIH, IPENapoBaJIbHbIE
UTJIbI, CIUPTOBKH, AepxkaTenu, yamika [letpu, puiprpoBansHas Oymara.

Peaxmuewvi: TIpeccOBaHHBIE APOXKKHU, AUCTUUIMPOBAHHAA BOJA, PacTBOPBI KpacHUTEIeH
(metuneHoBbId cuHuit), 10% pacTBop caxapa, xjeOHbIe CyxapH, MpokapeHHble B AyxoBke, 10%
pactBop NaOH, #ion kpuctamuimyeckuii, 6apuronas Boaa - Ba(OH),

3aganue 1. 3yunts ciupToBoe OpokeHUE, BHI3BIBAEMOE JPOAGKAMU

3apanme 2. [InonoBble Tena neputenuu

[Tpu 607bIIOM yBEIMUYEHUU MOXKHO YBHUIETh, KaK YCTbsl MEPUTELHS B OKPYKAIOLIYIO
BOJIy BBIXOJAT OECIBETHbIC Y3KOIMIMHIPUYECKHE CYMKH C HHUTEBUIHBIMH CYMKOCIIOPAaMHU.
CyMKa co crmopaMu HalloOMUHaeT 1Mo (opMe KOoT4aH CO CTpeIamH.

3apucyiite B albOOM 0OHApY>KEHHbIE KIIETKH, OTMEThTE UX (hopmy.

3apanue 3. [InogoBoe TENO TPYTOBUKA

[Ipu manoM yBeIHMUEHHHM MOXHO BHJIETh MOJIOCTH Pa3pe3aHHBIX TPyOOUEK, OKPY>KECHHbIE
cruiereHueM Tud. Ilpu OoabIIOM yBENIWYEHHHM HAXOJIAT HEOOJBIIME YYacTKH T'MMEHHATIbHOIO
CJIOsI, HA KOTOPOM BHJIHBI OyJIaBOBHUIHBIE 0a3UIUH U PACIOJNIOKEHHBIE MEXKAY HUMHU Mapadussl.
Ha Bepumne 6a3unnu pacroyiokeHbl OBaJIbHbIE 0a3UAHOCIIOPHI.

3apucyiite B albOOM 0OHApY>KEHHbIE KIIETKH, OTMEThTE UX (hopmy.

CpaBHuTe NoTy4eHHbIE pe3yibTaThl B rpyiie. Caenaite 00U BEIBOI.

OcHoBHas JuTeparTypa:

1. Mukpo6uomnorusi: MeToJ. nocobue / dexep. areHTCTBO Mo oOpa3oBaHuio, MypM. TOC.
nen. yH-T; [Texcr] / aBT.-coct. C. A. [Ipoxoposa. - Mypmanck: MI'TIY, 2009. - 53 c.

2. HerpycoB A.M. Muxkpobuonorusi: yuyeOHUK aisl CTyAEeHTOB yupexnaeHuit BIIO,
oOydaroluxcss MO HampasiieHuto mnoarotoBku '"l[legarornuyeckoe o6pa3oBanue" mpoduiIb
"buonorus" [Tekcr] / HerpycoB A.U., Kotosa U.b. - M.: Akanemus, 2012. - 378 c.

JlonoJHUTeIbHAS JINTEpaTypa:

1. I'yce M.B. Mukpo6uonorus: yueOnuk ans By3oB [Tekct] / I'yce M.B., MuneeBa
JLA. - 4-e u3x., crep. - M.: Akanemus, 2003. - 464 c.

2. OCHOBBI MHUKPOOHMOJIOTHH, BUPYCOJIOTUH M WMMYHOJIOTHH: YYEOHUK IJISi CTY/A. ME.
yunnmin [Tekcr] / mon pen. A.A. BopoGsesa, F0.C. KpuBomeunna. - M.: MacrepctBo, 2001;
Bricmras mkona. - 224 c.

3. IlpakTukym 1mo MHUKpoOuosoruu: yuyed. mocoOue ais CTyA. By30B, 00yd. MO OHOI.
cruen. [Tekct] / A.W. Herpycos u np.; mox pea. A.U. Herpycosa. - M.: Akanemus, 2005. - 608 c.

4. Tennep E.3. IIpakTukyM 1o MUKpoOHosIOTHH: yuel. mocodue It CTy. By30B, 00yH.
no 6uouor. crnen. [Tekcr] / Tenmep E.3., llunsaukosa B.K., Ilepesepsesa I'.U. ; mox pen. B.K.
[unpHUKOBOM. - 5-¢ u3., mepepad. u nom. - M.: [lpoda, 2004.



5. DKonorus MUKpPOOPTaHW3MOB: Y4E€OHMK JJsl CTyA. YH-TOB, 00yd. mo crer. 012400
"Mukpobuonorus" u np. 6uoinor. cnen. [Tekct] / A.W. Herpycos, E.A. boru-OcmomnoBckas,
B.M. I'opaenxko u ap.; nox pen. A.M. Herpycosa. - M.: Akanemus, 2004. - 272 c.

JlaGopaTopHas padora Ne 6
CanuTapHasi MUKPOOHOJIOT U

Obopyoosanue u mamepuanvl. MUKPOCKOI, (appopoBble CTaKaHbl, MPEIMETHBIE U
MTOKPOBHBIE CTEKJIA, MUKPOCKOITMYECKHE METIIH, IPenapoBalbHbIE UIJIbl, CHUPTOBKH, AepKaTeIH,
yamka [lerpu, ¢punbTpoBanbHas Oymara.

Peakxmuevl: nUCTWIMPOBaHHAas M BOJONPOBOJAHAs BOJA, pPAacTBOPBI KpacuTelen
(metunenosbi cunuii), 10% pactBop caxapa, 10% pactBop NaOH, iion kpucTauiMuecKui,
6aputoBas Boja - Ba(OH),

3ananme 1. U3yunth MUKpOOHOTY pTa

3ananmue 2. [IpoBecTn MUKPOOHOIOTHUYECKOE UCCIIEAOBAHIE BOIOMPOBOTHOM BOIBI

3apucyiite B anb00M 00Hapy>KEHHbIE KJIETKHU, OTMEThTE UX (HopMy.
CpaBHHUTE MOJTy4YEeHHBIE pe3ysbTaThl B rpynne. Caenaiite oOmumii BEIBOA.

OcHoBHasi JInTEepaTypa:

1. Mukpo6uosorusi: meto1. mocobue / denep. areHTCTBO IO 00pa3oBaHuio, Mypm. Toc.
nen. yH-T; [Tekcrt] / aBT.-cocT. C. A. IIpoxoposa. - Mypmanck: MI'TIV, 2009. - 53 c.

2. HerpycoB A.M. MukpoGuosnorusi: y4eOHUK i1 CTyAeHTOB ydupexaeHuir BIIO,
oOyyaromuxcs IO HampasieHuio mnojarotoBku "llemarormdeckoe obOpazoBanue" mnpoduib
"Bbuonorus" [Texct] / Herpycos A.U., Korosa U.b. - M.: Akagemus, 2012. - 378 c.

JlonmoHuTeIbHAS JIUTEpaTypa:

1. I'yce M.B. Mukpo6uonorus: yueOnuk ans By3oB [Tekct] / I'ycee M.B., MuneeBa
JLA. - 4-e u3n., ctep. - M.: Axkanemus, 2003. - 464 c.

2. OCHOBBI MUKPOOHMOJIOTHH, BUPYCOJIOTUHM M WMMYHOJIOTHUM: YYEOHUK IJIS CTY[A. Me..
yummi [Texer] / mox pea. A.A. BopooOresa, H0.C. KpuBomenna. - M.: MacrtepctBo, 2001;
Beoicmas mkona. - 224 c.

3. TlpakTuKyM MO MHUKPOOHOJIOTHH: y4eO. mocobue s CTyI. BYy30B, 00yd. MO OHOJ.
cret. [Tekct] / A.W. HerpycoB u np.; mox pea. A.W. Herpycona. - M.: Akagemus, 2005. - 608 c.

4. Termep E.3. [Ipaktukym 1o MHUKpOOHOJIOTHH: yueOd. MOcoOue sl CTyI. By30B, 00yHd.
no 6uonor. crnen. [Tekcr] / Tenmep E.3., lHunsaukosa B.K., IlepeBepsesa I'.U. ; mox pen. B.K.
[IunpHUKOBOM. - 5-€ u3., mepepad. u xom. - M.: [Ipoda, 2004.

5. DKonorus MUKpPOOPTaHMW3MOB: Y4E€OHMK JJsl CTyA. YH-TOB, 00yd. mo cmen. 012400
"MuxkpoOuosnorus" u np. 6uonor. crneu. [Tekcr] / A.W. Herpycos, E.A. bonu-OcmoinoBckas,
B.M. I'opaenxo u ap.; nox pexn. A.M. Hetpycosa. - M.: Akanemus, 2004. - 272 c.

IV. Meroanyeckue peKoOMeHIaLMH 110 OAT0TOBKe pedepara
AnropuTMm HamucaHnus pedepara:

1 »Tam — onpeneneHue TEMBI.

2 9Tam — ompeielieHne CTPYKTYphI pedepara.

3 sTanm — moxpoOHOE pacKphITHE HH(DOPMAIHH.

4 stam — (GOpPMYIHPOBAHNE OCHOBHBIX TE3HCOB M BBIBOJIOB.

5 aTam — npeCcTaBIeHNe CIUCKA UCTIONb30BaHHOMN JIUTEPATYPHI.
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