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BBEJAEHUE

Hucrummaa « MEKpOOHOIOTHST 1 UMMYHOJIOTHS) HCTOJB3YeTCS MPU H3yde-
HUU NPOPECCUOHANBHBIX AUCIUIUIMH 10 OOJE3HAM CEIbCKOXO3SIMCTBEHHBIX KMBOT-
HBIX, KOPMOTIPOU3BOJICTBY, OCHOBaM BETEpUHAPHUU U B Ipoliecce npodeccuoHanbHOU
JESITEIbHOCTH.

eab10 0OCBOCHMS AUCIUIUIMHBI SBISICTCS (OPMHUPOBAHNE 3HAHHUH Y CTYACHTOB
3HAHWH O TPYyMITaX MUKPOCKOIMYECKIX OPTaHU3MOB, UX CBOMCTBAX, POJIH B TIPUPO/IE,
IPAKTUYECKON JEATEIHHOCTA YeJIOBEKa, BOSHUKHOBEHUHU MH(EKIIMOHHBIX 3a00J1eBa-
HUW )KUBOTHBIX

3apaum U3y4eHUs TUCIIUILTAHEL:

- u3ydeHne Mopdosoruu, GU3NOJIOTHH, CUCTEMATHKHU, TCHETHKH W SBOJIOIAN
BHUPYCOB, 0aKTepUil 1 MUKPOCKOITUYECKUX TPUOOB;

- mpuoOpeTeHre 3HaHU 00 0COOEHHOCTAX MUKPOOHOTO MeTaboM3Ma U PoJiv
MHUKpPOOOB B KPYTOBOPOTE BEIIECTB, MOBBIIICHUH TUIOJOPOIHS TTOUBBI, MPOTYKTUBHO-
CTH JKUBOTHBIX, B TIOJyYCHUH KOPMOB, MPOJYKTOB NMUTAHUS, OMOJIOTHIECKH AKTHB-
HBIX BEIIECTB U X COXPAHCHUH;

- hopMupoBaHUEe 3HAHUN 00 MHGEKIIMY 1 UMMYHUTETE, BOSHUKHOBEHUU U Pa3-
BUTHUU MHGEKIIMOHHOTO Mpolecca, (pakTopax MaTOreHHOCTH W BUPYJIEHTHOCTH Oak-
TEPUi, BUIaX UMMYHHUTETA M MEXaHU3MaX Pa3BUTHUS UMMYHHBIX PEAKITHN.

B pesynbpTaTe n3ydeHus TUCIUILINHBI CTYACHT TOJDKCH:

3HATh:

- MOpQOJOTUIO W (PUHUOJOTHI0O MHUKPOOPTAHU3MOB, BIUSHHUE (HAKTOPOB
BHEIITHEHN CpeJibl Ha pa3BUTHE MUKPOOOB;

- POJIb MEKPOOPTAHU3MOB B KPYTOBOPOTE OMOTEHHBIX BEIIECTB;

- CHCTEMATHKY, TEHETHUKY M DBOJIIOIUIO BUPYCOB, OAKTEpHUA 1 MUKPOCKOTTHYEC-
CKHX TpUOOB;

- OCHOBBI yueHUs1 00 HUH(PEKIIUN 1 UMMYHUTETE.

yMeTb:

- MPOBECTH CAHUTAPHO-MHUKPOOHOIOTHYECKOE HCCIIEIOBAaHUE MPOIAYKTOB KH-
BOTHOBO/ICTBA, ITOYBBI, BOJIBI, BO3/TyXa, TEXHOJOTHUECKOTO 000PYTI0BaHHUSI,

- BBIICIUTH U UJECHTU(DUIIMPOBATH PA3IMYHBIC TPYIIIBI OAKTEPUI U MHUKPOCKO-
MMHYECKUX TPHOOB.

BJIA/IETh:

- MeToJaMH UACHTH(PHUKAIIMHA TPYIIT MUKPOOPTaHU3MOB;

- HaBBIKAMH PaOOTHI C JKUBBIMH KYJIbTypaMH MUKPOOOB, MUKPOCKOTTHYCCKUMHU
npenaparamMu, ¢ TUTATEIbHBIMA CpeAamMH, JaOOPATOPHBIM MHUKPOOHOJOTUYECKUM
000pyI0BaHUEM;

- crieurM(pUUecKuMu MpaBUIaMyd TEXHUKH 0€30MaCHOCTH pabOoThl ¢ MUKpPOOpra-
HU3MAaMH;



- HaBBIKAMH TPUMEHITH 3HAHUS B 00JaCTH MUKPOOHMOJOTUN U UMMYHOJIOTHUU
KUBOTHBIX TIPHU TMPOBEJCHUH aHAJIU30B OOIIEKIMHUYECKUX TOKa3aTesied OpraHoB U
CHUCTEM OpraHU3Ma KUBOTHBIX.

HuctummuHa « MUKpoOHOJIOTHS U UMMYHOJIOTHS» OTHOCUTCS K «IIpodeccuo-
HAJIBHOMY MOJIYJIIO» 00s13aTeIbHOM YacTH 00pa30BaTeILHOM MPOrpaMMbl OaKaIaBpH-
aTa 1o HampasieHuio noAroToBku 36.03.02 300TexHusl.

[IpomexxyTouHast aTTecTalus 1o AUCHUILUIMHE IPEAYCMOTPEHA B BUJIE:

- oyHas hopma, TPETHI ceMecTp — 3a4eT;

- 3a04Has GopMma, TpeTU ceMecTp — KOHTpOJIbHAas paboTa, 3a4erT.

K omieHOYHBIM CpeACcTBaM MOATAMHOTO (OPMUPOBAHUS PE3YIHTATOB OCBOCHUS
JTUCHUTUIMHBI OTHOCSITCS

- KOHTPOJIbHBIE BOITPOCHI IO TeMaM (110 0OYHOU GopMme 00ydeHUs);

- 3aJ]aHUs TI0O KOHTPOJIbHOM paboTe (1Mo 3a04HOi popme oOydeHus);

- IPOTOKOJIbI KCCIIEIOBAHUSL KOPMa;

- TECTOBBIE 3aJJaHUS.

TecToBbIE 3aJaHUS UCTIOIB3YIOTCS JJI OLIEHKH OCBOEHUS BCEX TEM JUCIUILIH-
HBI CTyJIeHTaMU. TecThl chOpMHUPOBAHBI HA OCHOBE MaTEPHAIIOB JICKIIMI U BOIIPOCOB,
PACCMOTPEHHBIX B paMKax Ja0OpaTOPHBIX 3aHATHH. TecTupoBaHHe 00yUaIOUIUXCS
MIPOBOJIUTCA HA Ja0OPATOPHBIX 3aHATUAX (B TeueHue 10-15 MuHyT, B 3aBUCUMOCTH OT
YPOBHSI CIIOKHOCTH MaTepuaa) mocjie pacCMOTPEHHS Ha JIEKIUSX COOTBETCTBYOLIUX
TeM. TecTUpOBaHHE MPOBOJUTCS C IOMOIIBIO KOMITBIOTEPHOM mporpamMmbl Indigo
(6a3a TecToB pacrosiaraercs Ha cepBepe Kadeapsl).

[TonoxuTenbHas OLIEHKA (KOTJIIMYHOY, «XOPOIIOY» WIIH «yIOBIECTBOPUTEIIHHOY)
BBICTABJISIETCS MPOrPAMMOM aBTOMATHYECKH, B 3aBUCHUMOCTM OT KOJIMYECTBA Ipa-
BUJIBHBIX OTBETOB.

I'paganus oneHok:

- «OTJIMYHO» - CBHIIIE 85 %;

- «xopo1oy - 6osee 75 %, Ho He BbIle 85 %0;.

- «yJIOBJIETBOPUTENIBHO» - CBbILIE 65 %, HO He Ooiiee 75 %

3ader BBICTABISAETCS MO pe3yabTaTaM TEKYIIEro KOHTPOJIS yCIeBAEMOCTH.

Cucrema OIleHMBaHUS PE3yJIbTATOB OOYYEHHS MPHU MPOMEKYTOYHOU aTTeCTa-
MY BKJIFOYAET B CE0S CUCTEMBI OIICHOK: «3a4TCHO», «HE3auTeHO» (Tabimiia).



Tabmuua — CucteMa OLIeHOK M KPUTEPUU BBICTABIICHUS OLEHKH

. OueHnka
Kpurepuit
«HE3aYTEHOY «3a4YTCHO»

1 2 3 4 5
Cucremuoctb 1 | O0Omagaer yactuunbl- | OOmagaer muau- | OOmnamaer O0agaeT MoJIHOTON
MOJIHOTA 3HAHHN | MU M Pa3PO3HCHHBIMU | MaJIbHBIM Ha0O0- HAO0OpOM 3HA- | 3HAHUH U CHCTEM-

B OTHOILIEHUH 3HaHUSIMHU, KOTOpPbIE pOM 3HaHWM, HEe- | HUU, AOCTa- HbIM
M3y4aeMbIX HE MOXXET HAy4YHO OOXOTUMBIM JUISL | TOYHBIM JJIsI B3TJIS/IOM Ha U3y4da-
00BEKTOB KOPPEKTHO CBS3bIBATh | CUCTEMHOTO CHUCTEMHOI'0 €MbIii 00BEKT
MEXTy cO00M (TOJIBKO | B3IUIsAJA HA U3Y- B3IJIsAJ1a Ha
HEKOTOPBIE U3 KOTO- yaeMblil O0BEKT M3y4aeMblil
PBIX MOXET CBSI3bI- 00BEKT
BaTh MEX]y CO00i1)
Pabora ¢ un- He B cocTossHun MoxxeT HallTh Moxet HaiTH, | MoXeT HalTH, CU-
dbopmarueit HaXOJUTh HEOOXOAU- | HEOOXOIUMYIO UHTEPIPETH- CTEMaTU3UPOBATH
MY0 HH(POpMAITHIO, nH()OPMAIIHIO B pOBaTh U CH- HEOOXOAUMYIO UH-
100 B COCTOSIHUH paMKax MocTaB- cTeMaTu3upo- | GhopMallrio, a TaKxKe
HaxOJIUTh OT/ACIIbHBIC | JICHHOM 3a/1auu BaTh HEOOXO- | BBIABUTH
¢bparmenTsl UHDOP- JUMYIO UH- HOBBIE, TOTIOJIHU-
Malli¥ B paMKax I10- dbopmariuio B TEJbHbIE HCTOYHUKHI
CTaBJICHHOM 3a7a4u paMKax I1o- uH(bOopMaIuu B
CTaBJICHHOMN paMKax IOCTaBJICH-
3a/1a4u HOH 3a1a4u
Hayunoe He moxer nenatp B cocrosinnn B cocrosnun B cocrosinnum ocy-
OCMBICJICHUE Hay4YHO KOPPEKTHBIX | OCYILIECTBISATh OCYILECTBIISATh | LIECTBISATH CUCTE-
M3y4aeMoro SIB- | BBIBOJIOB U3 UMEIO- Hay4YHO KOPPEKT- | CUCTEMaTH4e- | MaTUYECKUU U
JIEHUs, IIPOLIeC- | IIMUXCS y HETrO CBEJe- | HbIM aHAIU3 CKHMI M HAyYHO | HAyYHO KOPPEKT-
ca, 00beKTa HUMW, B COCTOSIHUHN MIPEAOCTABICHHON | KOPPEKTHBIN HBII aHAJIN3 TIPENIo-
MPOAHAIU3UPOBATH uHhopManuu aHaJlu3 MpeAo- | CTaBJICEHHOM MH-
TOJIBKO HEKOTOPHIE U3 CTaBJICHHOM ¢dopmanuu, BoBe-
MMEIOIINXCS Y HEro uH(popMaluK, | KaeT B UCCIeA0Ba-
CBEJICHUN BOBJICKAET B HUE HOBBIE pere-
HCCJIEI0BAHUE | BAaHTHBIE ITOCTaB-

HOBBIC perie-
BaHTHBIC 3a]1a-
Y€ JaHHBIC

JICHHOM 3aj1aue JaH-
HbI€, MPEIaraet

HOBBIE PaKypCHI IO-
CTaBJICHHOM 3a1auu

OcBoeHue cTaH-
JTapTHBIX aJro-
PHUTMOB perire-
HUs npodeccu-
OHAJIbHBIX 3a/1a4

B cocrosnum pemars
TOJIBKO ()parMeHThI
MMOCTaBICHHOM 3aa9H
B COOTBETCTBUHU C 3a-
JTAaHHBIM JITOPUTMOM,
HE OCBOWJI IIPEAJIO-
YKEHHBII AJITOPUTM,
JIOMYCKaeT OLUTHOKU

B cocTostnuu pe-
IaTh OCTABJICH-
HbI€ 3a/1a4M B CO-
OTBETCTBUU C 3a-
JaHHBIM aJIr'O-
pUTMOM

B cocrosanm
pemarsb 1no-
CTaBIIEHHBIE
3aJ1a4d B COOT-
BETCTBHUU C
3aJIaHHBIM aJI-
TOPUTMOM,
IMOHUMAET OC-
HOBBI TPEJIII0-
JKEHHOTO aj-
rOpuTMa

He Tonpxo Bnameer
AJITOPUTMOM H TO-
HUMACT €ro OCHOBBI,
HO U IIpeuIaraet
HOBBIC pemeHI/m B
paMKax IOCTaBJICH-
HOH 3a1a4u




Y4eOHO-MEeTOANYECKOE TOCOOME COCTOUT U3:

BBEJICHMS, TJ€ yKa3aHbl: Mu(p, HAMMECHOBAaHWUE HAMPABICHUS MOITOTOBKH
(cnenuanbHOCTH); TUCIMUIUIMHA Y4eOHOro IUIaHa, JIJIsi U3YyUYEeHHsS] KOTOPOW OHO Tpe-
HA3HAYEHO; LIeJIb U TUIAHUPYEMBbI€ PE3yJIbTaThl OCBOCHUS TUCHUILUIUHBI, MECTO JMC-
uurnHbl B cTpyktype OIIOII BO; BUABI TEKyIIETO KOHTPOJISA, MOCIEI0BATEIIBHOCTH
€ro TPOBEICHUS, KPUTEPUA U HOPMBI OIICHKU (OTMETKH); (hopmMa MPOBEACHUS IMPO-
MEKYTOYHOM aTTeCTallNM; YCIOBUS JOMYCKa K 3a4€Ty, KPUTEPUU U HOPMBI OIICHKU
(Texy1iei u MPOMEeKyTOUHON aTTECTAIUN);

OCHOBHOM YaCTH, KOTOpasi COJEPKUT METOANUYECKUE PEKOMEHIAlUU K 3aHSITH-
SAM; TEMAaTUYECKHUM IJIaH JIGKIIMOHHBIX 3aHSATUN, METOJUYECKHUE PEKOMEHIAIMH JIIs
HanucaHusl KOHTPOJbHOU pabOTHI;

3aKJIIOUCHUS;

CIIMCKA PEKOMEH/I0BAHHBIX NCTOYHUKOB.



METOINYECKHUE PEKOMEHJIAIINUA K 3AHATHUAM

OcBauBass kypc «MUKpOOUONOTHS YU HUMMYHOJIOTHS», CTYIACHT JOJIKEH
HAy4uTbCs pabOTaTh Ha JICKIUAX, HA JAaOOPATOPHBIX 3aHSATUSX U OPraHU30BHIBATH
CaMOCTOSTENIbHYI0 pa0boTy. B Hauase nekiuu HeoOXOAUMO YSICHUTH 11€b, KOTOPYIO
JIEKTOP CTaBHT Tepea coboi M cTyAeHTaMu. BakHO BHMMATENIBHO CIIyIIaTh, OTME-
JaTh HamOoJiee CYIECTBEHHYI0 MH(GOPMAINIO U KPATKO €€ KOHCIIEKTUPOBATh; CPaB-
HUBATh TO, YTO YCJIBIIIAHO HA JICKIIUHU C MPOYUTAHHBIM U YCBOCHHBIM paHEe MaTepu-
aJioM, YKJIa/IbIBaTh HOBYIO MH(OpPMAIMIO B COOCTBEHHYIO, YK€ HUMEIOIIYIOCS, CUCTE-
My 3HaHu#. [lo X0y jexkuuu HeoOX0AUMO MOIYEPKUBATH HOBBIE TEPMUHBI, OIIpeie-
JICHUsI, yCTAaHABIMBATh UX B3aUMOCBSI3b C U3YUYECHHBIMH PAHEE MOHITUSIMH.

[Ipu pazpaboTke 00pa30BaTEIbHONW TEXHOJOTHH OpTraHU3alUd Y4eOHOTrO MpOo-
[[Iecca OCHOBHOM YIIOp CHEJIaH Ha COEJUHEHUE aKTHUBHOW M WMHTEPAKTUBHOU (popm
oOyuenusi. UutepakTuBHasi ¢opMa MO3BOJISET CTYJEHTAM MPOSBUTh CaMOCTOSITEIb-
HOCTb B OCBOCHHH TEOPETUUYECKOTO Marepuala U OBIAJACHUU MPAKTUUECKUMHU HaBbI-
Kamu, GOpPMUPYET UHTEPEC U MO3UTUBHYIO MOTHUBAIMIO K yueOe. [Ipu urenun kypca
JIEKIIUHU MpernojiaBaTesib 00palllaeT BHUMAHUE HA TPYIIIBI MUKPOCKOIIUYECKUX Opra-
HU3MOB, 0COOEHHOCTH UX MOP(HOIOTuH, PU3NOIOTHHN, TEHETUKUA U CUCTEeMAaTUKH, OT-
HOIIEHUSI C MAKpPOOPTraHU3MaMH U OKPYXAIOIIEH Cpelnon. 3aKIIOYUTEIbHbIE JEKIINU
MOCBSIIIIEHBI OCHOBAM UMMYHOJIOTUH U YYEHUIO 00 UH(EKIINH.



TEMATUYECKHUM ILIAH 3AHATUI

Tema 1. Beegenue. Mopgosiorns 6axkrepuii, BUPyCOB M MHKPOCKONUYe-
CKHX IrpudoB
Onpenenenue, 00bEKT, MPEAMET U METOIbl MCCIEAOBAHUS MHUKPOOHOIOTHH.
CraHOBNIEHHE U pa3BUTUE TUCUUIUIMHBL. BKilag OoTe4eCTBEHHBIX U 3apyOEkKHBIX HC-
cienoBaTesiell B MUKpOOHOJIOTHYECKYI0 HayKy. Llenn u 3amaun MUKpOOHOIOTHH.
Mup npokapuot. bakrepun, popma KIeTOK, pa3Mepbl. YIbTpacTpyKTypa Oax-
TEepUaJbHOU KJIETKH. [IOBEpXHOCTHBIE M BHYTPEHHUE CTPYKTYpbl OaKkTepHaIbHOU
KJICTKH. BHYTpHKIETOYHBIE BKIIIOYEHHS W POJb IIa3MHUA. bakTrepuanbHbIE CHOpHI.
Pa3zmHokeHue u nBumxenue 6akrepuil. Takcuc.
DyKapuoTHBIE OpraHu3Mbl. MUKpockonuyeckue rpuosl. Jpoxoxu: popma kie-
TOK, pa3Mephl, NCEBAOMULIEINA U cTpoeHue KieTku. [luHomuros, ¢darounTtos, pas-
MHOKEHUE U POJIb JPOKKEBBIX IPUOOB B MPUPOJE, UX MPAKTUUECKOE HCIIOJIb30BaA-
HUEe. MUKpOMUIIETBI: MULIETTUH, BO3AYLIHBIE U CyOCTpaTHbIE TM(bI, 0COOCHHOCTH UX
CTpOCHUSI U (PYHKIMM, TU(BI CENTUPOBAHHBIC U HECENITUPOBAHHBIC (LICHOLIMTHBIC) U
UX CTpoeHHE. Pa3MHOXEHNE MUIIEIUATbHBIX TPUOOB, UX POJb B IPUPOE, IPAKTUYE-
CKO€ 3HaYyECHUE.
Bupycsl: popma, pazmepsl, 0COOEHHOCTH XUMUYECKOTO COCTaBa U PEIPOAYK-
uuu (Ha npumepe 6akrepuodara). [TonsiTue 0 MpUOHAX U BUPOUIAX.
Bomnpoce! 11t caMOKOHTPOJIA:
1 [IpeameT u METObI UCCIIETOBAHUS B MUKPOOHOJIOTHH.
2 ®opmbl OaKkTepuUi.
3 Pa3aMHOKEHUE U IBIXKEHHE OaKTEPUIA.
4 CtpoeHue BUPYCOB.
5 Mopdosorus MUKpOCKOITMYECKUX FPUOOB.

Tema 2. I'eneTnka u kiIaccupukanuss MUKPoOOpranu3mMon. OCHOBHBbIE TO-
HATHSA 0 MeTA00IU3Me MUKPOOPTaHU3MOB

HacneactBeHHOCTH (PeHO- M T€HOTUNIMYECKAs)) U U3MEHYMBOCTh Y MUKPOOOB.
I'eHHass wHXEHEepUs M INPAKTUYECKOE HCIOJb30BAHWE HAIPABJIEHHOIO W3MEHEHUS
CBOMCTB MHUKpPOOOB IS MOJYYEHUS LEHHBIX MPOMBIIUICHHBIX KyJIbTyp. OCHOBHbBIE
NPUHLIMIBL KIaccu(UKalMM W CUCTEMAaTUKH MHKpoopranusmoB. Kiaccudukanus
Oakrepuii no bepxu; knaccupukas MUKPOCKOTUYECKUX TPUOOB, BUPYCOB.

DNEeMEHTHBIN 1 OMOXUMUYECKUN COCTaB KJIETKU MUKpoopraHuzMa. Posb BOJbI,
O€JNIKOB, JKUPOB, YIJIEBOJOB, B KJIETKaX MUKpOOpraHu3MoB. [Iutanue Mukpoopranus-
MOB. 3HAUEHUE KOHLEHTpALMH, PACTBOPUMOCTH, CTPOEHUS, 3apsiia U pa3MepoB Mo-
JIEKyJI TUTATENbHBIX BEIIECTB AJI MUTaHUsS MUKpOOOB. IlepeHoc muTaTenbHBIX Be-
mecTB BHyTpb KieTku. [TaccuBHas auddysus, 001ery€HHbIi nepeHoc, aKTUBHBIN 1e-
peHoc. CKOpoCTh YCBOCHUS TUTATEIIbHBIX BEILIECTB MUKPOOAMH.



OTtHomieHne OakTepuil K yriaepoay M HCTOUYHUKAM SHEPruu. ABTOTpOGHBIC
MuKpoopranusmbel. Poto- u xemocunte3 y 6akrepuit. Padotsr C.M. Bunorpazackoro.
['ereporpodubie GakTepun. PaKyIbTaTUBHO-TETEPOTPOPHBIE MUKPOOPraHu3MBbI. Mc-
TOYHUKHU a30Ta, cepbl, pochopa, MUKPOIIEMEHTOB JIJIsI MUKPOOPTraHU3MOB; MOTPEO-
HOCTh B HE3aMEHUMBIX aMUHOKHCIIOTaX W BUTaMuHax. dDepMEHTB MUKpPOOPTaHU3-
MOB, UX JIOKAIHM3al¥s U MOJydyeHUEe (PEepMEHTHBIX MPEnapaToB MyTEM MHUKPOOHOTO
cuHTe3a. IMMmoOmim3npoBaHHbie (PEPMEHTHI.

OHepreTudeckuii oOMeH y MUKpoOoB. OTHOILIEHHE MUKPOOOB K KHUCIOPOIY -
a’po0bl, aHadpOoOkI, (haKyJIbTaTUBHBIC aHA3POOKI. [[pIxaHue, OpoxkeHre, TePMOTeHE3 U
ABJICHUE CBEUEHUS y MUKpPOOOB. X oTHOIIEHNE K 3HEPruH (POTO- U XEMOCHHTE3), K
OHMOJIOTHMYECKH aKTUBHBIM BEIIECTBAM.

Bomnpoce! 11t caMOKOHTPOJIA:

| ®enotunuyeckass U3BMEHYMBOCTb OAKTEPUH.

2 I'eHoTHMNIMYECKAs] U3MEHYUBOCTh OAKTEPUH.

3 OTHolIeHue OaKTepUd K KUCIOPOY.

4 ®epmMEHTHI MUKPOOPTaHU3MOB.

5 DHepreTudeckuii 0OMeH y MUKPOOOB.

Tema 3. bBuoxummnyeckue npouecchbl, BbI3biBaeMble MUKPOOPTraHU3MaMHU

[IpeBpamenre MHKpPOOPTaHM3MaMU COCJAMHEHHUM yIJIepoga B aHA3POOHBIX
ycnoBusix. ['oMo- u retepodepMeHTaTUBHOE MOJIOYHOKUCIIOE OpOKEHUE; MPOIHOHO-
BOKHCIIO€ U CIIMPTOBOE OPOXKEHUS, TPYIINa MACISTHOKUCIBIX OpPOXKEHUHN - TIIOKO3BI,
IIEJUTIOJIO3bI, TMEKTUHOBBIX BEIIECTB, alleTOHOOYTUIIOBOE OpokeHHe. XUMHU3M IPo-
neccoB. Bo3Oynurenu, ux mopdonoruyueckass U OMOXMMHUYECKas XapaKTEPUCTHKA.
Ponp OpoauabHBIX TPOIECCOB B MPUPOJIC M MPAKTHUECKOE MCIIOIb30BaHUE B KOPMO-
MIPOM3BOJICTBE, YUACTHE B TIPOIIECCE MUIIIEBAPCHUS Y TPABOSTHBIX KUBOTHBIX.

[IpeBparieHre MUKpOOpraHU3MaMH 0€3a30TUCTHIX BEUIECTB B a9POOHBIX YCIIO-
Busx. OKHUCIIEHHE BOJAOPO/Ia, METaHA, [IUKIMYECKUX YTIECBOJAOPOJIOB, KUpa, CIUPTOB,
IIEJUTIONO3BI, caxapoB. XUMU3M mporieccoB. Bo3Oyaurenu, nx xapaktepuctuka. Pomb
OKHCJTUTEBHBIX TIPOIECCOB B IPUPOE M UX IIPAKTUICCKOE 3HAUCHUE.

KpyroBopot azota B nmpupoje. [IpeBpaiieHrne MUKpoOpraHu3MaMu a3oTcoAep-
KaIMX BEMeCTB. AMMOHU(DUKAIUS MOYEBUHBI, OCJIKOB, HYKJICHMHOBBIX KHCJIOT, XH-
tuHa. Hutpudukamnus aBrorpodnas u rereporpodnas. Jenurpudukaus npsamas u
KOCBEeHHas1. A3oTdukcarus. XUMHU3M MIPOIIECCOB, BO30YAUTEN, UX XapaKTEPUCTHUKA.
[Tony4yeHue BBICOKOOCITKOBBIX KOPMOB TIPH MCITOJIB30BAaHUU a30TPHUKCATOPOB. bakTe-
puanIbHBIC YAOOPEHUS, MX 3HAUCHUE TSI CEIIbCKOTO XO3SIMCTRA.

[IpeBparieHre MUKpOOpPTraHU3MAMHU CepocoAepKamux coeanHeHuit. Ob6pazo-
BaHHUE CEPOBOJIOPOJA KaK pe3yJbTaT CYJIb(ATPEAYKIIMH U TUIPOJIUTHUECKOTO OT-
LICIUIEHUS. €r0 OT CEPOCOAEPKAIMX OPraHUYECKUX COCIUHECHUU. BriusHue 3Tux
IIPOIIECCOB Ha MUKPOKIIMMAT KUBOTHOBOTYECKHUX TTOMEIIICHHA.
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OxkwuclieHne CepoBOJOPOJIa B TMOYBE W BOJOEMaxX THOHOBHIMHU OaKTEpUsSIMHU,
O€CLIBETHBIMU U OKpAIICHHBIMH (DOTOCHHTE3UPYIOIIUMHU CEPOOAKTEPUIMHU. XUMHU3M
MPOLIECCOB, XapaKTepUCTHKA BO30yAuTeNneil. 3HaueHne MpoIeccoB TpaHchopmauu
CepoCcoAepKaAIIUX COCTUHEHUHN JIJIsl Ta30BOTO PEKUMa U MPOJTYKTUBHOCTH MOYB U BO-
JTOEMOB.

[IpeBpaiieHe MUKPOOPraHU3MaMH COCAMHEHUN, COJAEPKAIUX >KENe30 U
dochop: XuMU3M MPOIECCOB, XapaKTePUCTUKA BO30yAUTENCH, TPAKTHUECKOE 3HAUE-
HUE TIPOLIECCOB.

Bormpocsl /151 CaMOKOHTPOJIA:

1 TomodepMeHTaTUBHOE MOJIOYHOKUCIIOE OpPOKEHHE.

2 I'etepodepMEHTATUBHOE MOJIOYHOKUCIIOE OpOKEHHE.

3 IIponMOHOBOKHCIIOE OPOKEHHE.

4 CriupToBO€ OpOXKEHUE.

5 Poisib OpoMIIBHBIX MPOLIECCOB B MPUPOAE U UX MPAKTUYECKOE MCIOIb30-
BaHUE

Tema 4. DKojiIorusi MUKPOOPIraHU3MOB U BO3/JeHCTBHE HA HUX (PAKTOPOB
BHELIIHEH cpeabl.

B3anMocBs3bp MUKPOOPTaHU3MOB CO cpeioi oOuTanus. YUCIeHHOCTh U pa3Ho-
o0pa3ne MUKPOOPTaHU3MOB B SKOCHCTEMax. B3anMOOTHOIICHHSI MEXITY Pa3TUIHBIMU
rpyIImaMd MAKPOOOB, a TakKe MEKIYy MHUKPO- U MaKpOoOpraHu3MaMu (CUMOHMO3, Me-
TabM03, Mapa3suTU3M, aHTArOHU3M, (arus). broleHo3 u mapasuToIeHos.

OnTuManbHbIE YCIOBUS PA3BUTUSI MUKPOOPTAHU3MOB U XapaKTep BO3CHCTBUSA
Ha HUX (U3UYECKUX, XUMHUICCKUX M OMOJIOTHYECKHUX (haKTOPOB CPEIbl; IPUCIIOCOOH-
TEIbHBIE BO3MOKHOCTH MHKPOOOB K BO3ACHCTBUIO 3TUX (DAaKTOPOB. METONBI CTEpH-
JU3AIAA MAKPOOPTaHU3MOB.

AHTHOMOTHKU: KiaccUUKAIKs, XapaKTepUCTUKa (PUTOHIIUIOB U aHTUOUOTH-
KOB MHKPOOHOTO MPOMCXOXKICHUS, UX MPOAYIEHTOB, MEXaHU3Mbl AeicTBus. Hc-
MOJIb30BaHNE AHTUOMOTHUKOB B CEIIHCKOM XO03sIiicTBE. KOpMOBBIE aHTHOMOTHKH.

Mukpodnopa noussl. KomyecTBEHHBII U Ka4e€CTBEHHBI COCTaB MUKPOOpra-
HU3MOB B Pa3JIMYHBIX THUIIAX MOYB. 3aKOHOMEPHOCTH Pa3BUTHUSI MHKPOOHOIOTHIECKUX
MIPOIIECCOB B TIOYBE, POJIh MUKPOOPTAaHU3MOB B TIOBBINICHUU TUTIOA0pO AU mouB. [1od-
Ba — cpeia OOMTaHUs JUIsl MTATOTEHHBIX MUKPOOPTaHU3MOB.

Mukpodaopa Boabl. 3aBUCUMOCTh KOJIMYECTBEHHOTO W Ka4eCTBEHHOTO COCTa-
Ba MHKPOOHOIICHO30B OT THITA BOJOEMAa M aHTPONOTeHHBIX (pakTopoB. CamoouuIIe-
HUE BOJ0eMOB. buonornueckas ounctka cTOYHBIX BOoA. Bonma kak (akxrop mepemauu
BO30yauTeNel HHMEKITMOHHBIX 3a00JIEBaHUI Y€JI0BEKa U )KUBOTHBIX.

Mukpodnopa Bo3ayxa. KauecTBeHHBIN cocTaB MUKPOGIOPHI BO3ayXa. Y CIO-
BUS COXpaHEHUS MHUKPOOPTaHM3MOB B BO3ayxe. Mukpodiopa Bo3ayxa >KHBOTHOBO/-
YECKUX TIOMEIICHUA. AJPO30JIbHBIN MyTh Mepeavn MaTOr¢HHBIX MUKPOOPTaHU3MOB.
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ABTOXTOHHAsI U aJUIOXTOHHAs MHUKpPO(dIOpa opraHu3Ma >KMBOTHOTO. JucOak-
tepuo3. CI1®-xKuBOTHBIE

Bomnpoce! 11t caMOKOHTPOJIA:

1 Mukpodiopa Bo3ayxa.

2 Muxkpodiiopa BOAbI.

3 Mukpodiopa mo4BsI.

4 Boga xak dakTtop mepemaadnd Bo30ymuTenel WHPEKIMOHHBIX 3a00JICBAHMIMA
YeIIOBEKa U )KUBOTHBIX.

5 AHTUOMOTHKHU.

Tema 5. Yuenue 00 nHpeKUMU U MMMYHHTETE.

NHupexuns, nHPEKIMOHHBIN nTpoliecc U MH(pEKIMOHHAas 0oJie3Hb. Pob Mukpo-
OpPraHU3MOB (TPOIH3M, MATOI€HHOCTb, BUPYJIEHTHOCTb, TOKCUI'€HHOCTb, MHBA3UB-
HOCTb), MaKpOOpraHU3Ma U YCJIOBUM Cpelibl B BOSHUKHOBEHUHU U Pa3BUTUU MH(EKIIU-
OHHOTO Mporiecca. JnHaMmuka HH(GEKIIMOHHOTO Mpoliecca.

Omnpenenenue, NpeIMET U METOJ U3YYEHHUs, LIEJIM U 33Ja4, UCTOPUS CTaHOB-
JIEHUS W Pa3BUTHS MMMYHOJIOTMM. BHUIBI HIMMYyHHTETA, KJIETOYHBIE U T'yMOpAaJIbHBIE
(pakTOphI 3alIUThl. AHTUT€HBl U AHTUTENA, UX B3aUMOJIEUCTBUE U CHOCOOBI OIpesie-
nenus. IMMyHOJIOTHYECKUE pEeaKui, MMMYHOJUAarHOCTUKA, IMMYHOTEPANMS U UM-
MyHONPO(UITAKTUKA

Bonpocs! st cCaMOKOHTPOJIS:

1 Tlonatue 06 nHdpeKUU 1 HHOEKITMOHHOM IIPOIIeCCe.

2 Knaccudukarus nHGEKIIMOHHBIX 00JIe3HEH.

3 Jluramuka nHOEKIIMOHHOTO Mpoliecca.

4 Buapl IMMYHUTETA, KJIETOUHBIE U TyMOpaJbHbIe (PAKTOPHI 3aLUTHI.

5 UmMmyHOTEpanusi 1 UMMYHONIPO(PUITAKTHKA.
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METOINYECKHUE PEKOMEHJIALIIUA 1A IOAT'OTOBKH
KOHTPOJIbBHOM PABOTHI

KoHnTtponbHas paboTa HanpaBjieHa Ha NPUOOPETEHNUE U ITyOOKOTO OCMBICICHUS
HOBBIX 3HAHWM, MPEBpAILEHUSI UX B MPOYHbIE YOSKICHUs. BhIMomHEeHHE KOHTPOIIb-
HBIX pabOT OMOTAET OBJIAJICBATh HABBIKAMHU CAMOCTOSITEIBHON pabOThI C TUTEPATY-
poil ¥ y4eOHBIMU MaTepuaiaMu: BbIICNATh B HEW IJIaBHbBIC MOJOXKEHHS, aHAIU3UPO-
BaTh CJIOKHBIE BOIMPOCHI, NOJIOUPATh KOHKPETHBIN (pakThUuecKkuil 1 1uppoBoil Marte-
puai, o000IAaTh U3ydyaeMble SIBICHUS, JeJIaTh HA TOM OCHOBE MPABUIbLHBIE BBIBOJBI,
IPaMOTHO U JIOTUYHO HM3Jaratb CBOU MBICIIH.

TUITIOBBIE TEMbI JIJIA HAITMCAHWA KOHTPOJIBHBIX PABOT

1O JUCHUIIJIMHE

l. bakrepun. OcHOBHBIE POpPMBI OaKTEepUaNbHOW KJIETKH. MeTonbl n3yye-
HUSA MOP(OJIOTHUECKUX TPU3HAKOB OAKTEPHIA.

2. Karicyna 6akrepuii: cTpoeHUE, COCTaB, OCHOBHbIE (DYHKIIHH.

3. XKrytuku Gakrepuii: cTpoeHUe, TUIBlI PACTIONOKEHHS, OCHOBHbIE (yHK-
1005058

4. MukpoBopcuHKH, (UMOpPUU W TUIU OaKTEpUil: CTPOECHHUE, OCHOBHBIE
(GyHKUIUU.

S. Takcuc 6akrepuit. Tunsl Takcuca.

6. OcHOBHBIE (PYHKITUU M CTPOEHUE KIJIETOYHON CTeHKH OakTepuii. OCHOB-
HbIE TPYMIbl OAKTEPHUl IO TUITY CTPOEHUS KJIIETOUHOM CTEHKHU.

7. OcHoBHbIC (DYHKIIUU U CTPOEHUE IUTOIIa3MaTHYECKOM MeMOpaHbl Oak-
TEPUAITBHOMN KJIETKH.

8. [{uToruiazma GakTepraIbHON KIIETKH, €€ CTPYKTYPHBIE DJIEMEHTHI.

9. Cnopoo6pazoBanue y 6akrepuii. Ctaguu pa3BUTHS CIIOp M UX Ipopac-

tanusi. CBOMCTBA OaKTEpUATIBHBIX CIIOP.

10.  Poct u pa3zmHokeHue Oaktepuid. Buasl pasmuoxxenus. da3bl pa3BUTHS
OaKTepraIbHON KYJIbTYPHI.

11.  Jpoxoku. Ctpoenue kietku. CriocoOsl pa3mMuokeHusi. OCHOBHBIE TPE/I-
CTaBUTEIM JPOXOKEN. Ponb B IpUpoe U AKUZHEAEATEIbHOCTH YEJIOBEKA.

12. Muxkpockonuueckue miaecHeBbie TpuObl. CtpoeHue kiaeTku. CrnocoOsbl
pa3MHOXeHUs. Posb B mpupoie U KU3HEIEATETbHOCTH YEJIOBEKA.

13. bakrepuodar. Penponykius 6akrepuodara. Pacrpoctpanenue B mpu-
poxne.

14.  Bupycsl, npuonsl u Bupouasl. CTpoeHne U OCHOBHBIE cBolicTBa. Kiac-
cudukanus. PactipoctpaneHue B IpUpoJEe, poJib B )KU3HEACATEIbHOCTH YEIOBEKA.

15. T'eHoTumnunueckas U3MEHUYUBOCTh MUKPOOPTaHU3MOB — BHJIbI MyTallMi U
TeHETHYECKUX PEKOMOWHAITUH.
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16. Tunsl peHOTUTTNYECKON N3MEHUYNBOCTH MUKPOOPTAHU3MOB.

17.  CoBpeMeHHas knaccU(pUKaLMs MUKpoopraHu3MoB. [IpuHOuIBI cucre-
MaTUKU OaKTEpUi U IIIECHEBBIX TPUOOB.

18.  Xumuyeckuii cocaB MUKPOOHOM KIJIETKHU.

19. Ilutanue MukpoOOB. Y cloOBuUs, HEOOXOIUMBIE ISl MUTAHUSI MUKpPOOpra-
HU3MOB. CrI0OCOOBI IepeHOCca MUTATENbHBIX BEIIECTB B MUKPOOHYIO KIIETKY.

20.  OcHOBHBIE TPYNIbI MUKPOOPTaHU3MOB B 3aBUCHMOCTH OT THUIIA TUTAHUS.

21.  OcobenHoctu (pepMEHTOB MUKPOOPTaHU3MOB.

22. TI'pynmnbsl MUKpPOOPTaHU3MOB IO TUITY JABIXaHUS.

23. CnouproBoe OpoKEHHME: XMMHU3M MPOIEcca, XapaKTepuCTUKa Bo30yauTe-
JIed, IPAKTUYECKOE 3HAYCHHE.

24.  Moo4yHOKHKCIIOE OpOXKEHUE: XMMHU3M MPOIEcca, XapaKTEPUCTUKA BO3-
OyauTtenel, MPakTUYECKOE 3HAUEHUE.

25. TIponvOHOBOKHCIIOE OpOXKEHHE: XMMH3M IPOLIECCa, XapaKTepUCTHKA
BO30yAUTENEH, TPAKTUYECKOE 3HAYEHUE.

26. MacasHoKucI0€e OpOXEHUE TIIOKO3bl: XMMHU3M Ipolecca, XapaKTepu-
CTHKA BO30OyAUTENEH, TPAKTUUECKOE 3HAYEHUE.

27. MacnsHokucioe OpoKeHHE NMEKTUHOBBIX BEIIECTB: XMMHU3M IIpoliecca,
XapaKTepUCTHKa BO30yAUTENEH, TPAKTUUECKOE 3HAUEHHE.

28.  AueroHoOyTHJIOBOE OpOXKEHHE: XUMHU3M MPOLECCa, XAPAKTEPUCTUKA
BO30yAUTENEH, TPAKTUYECKOE 3HAYEHUE.

29.  BpoxeHHe HEeJUTI0I03bl: XUMHU3M IpoLiecca, XapaKTepUCTUKa BO30yUTe-
JIeH, MPaKTUYECKOE 3HAUCHHUE.

30. OxkwucrneHue BOJIOPOJA: XUMHU3M IPoIiecca, XapaKTepUCTHKa BO30yIuTe-
JIed, TPAKTUYECKOE 3HAUCHUE.

31. Oxucnenue ra3o00pa3HbIX U apOMATHUYECKHX YTIEBOAOPOJIOB: XUMHU3M
npolecca, XapakTepUCTHKa BO30yAUTENEH, TPaKTUIECKOe 3HaUEHHE.

32.  OxucneHue KUPOB: XMMU3M TPOIECCa, XapaKTepUCTUKa BO30yaUTENEH,
MPaKTUYECKOE 3HAYCHUE.

33. OkucieHHe STUIOBOTO CHUPTA: XHWMHM3M IIPOILECCA, XapaKTEPHCTHKA
BO30yAHUTENEH, TPAKTUYECKOE 3HAYEHUE.

34.  OxwucieHue MeJUTION03bl: XUMHU3M MPOIecca, XapaKTEPUCTHKA BO30YIu-
TEJEH, MPAKTHYECKOE 3HAUCHHE.

35. AmMonHudukaus OelIKOBBIX BEHIECTB: XMMHU3M IIpoliecca, XapaKTepu-
CTUKA BO30OyAUTENEH, POJIb B IPUPOJE.

36. AmMoHu(UKAIMS MOYEBUHBI: XMMU3M TIPOIIECCa, XapaKTEPUCTHKA BO3-
OynuTenei, poyib B MPUpPO/IE.

37. AmMMoHu(UKaLMA XUTHHA: XUMHU3M Ipolecca, XapaKTepUCTHKa BO30Yy-
IIATEJIEU, POJIb B IIPUPOJE.

38. Hutpudukauus: XuMU3M IMpoIecca, XapaKTEpPUCTHKA BO30yIuTENEH,
pOJIb B IPUPOJE.
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39. [enutpudukanus: XuMU3M IPOLIECCa, XapaKTEPUCTUKA BO30OYyIUTENEH,
pOJIb B IPUPOJIE.

40. AsoTdukcamusi: XUMHU3M IpOIIECCa, XapaKTEPUCTUKA CBOOOIHOXKHUBY-
IIUX U CUMOMOTUYECKUX a30T(UKCATOPOB, POJIb B IPUPOJE.

41. Ilponeccsl 00pa3oBaHUs U OKHCIEHUS CEPOBOAOPOIA: XUMHU3M IPOIIEC-
ca, XapaKTepUCTUKA BO30YyUTENEH, POJIb B IPUPO/IE.

42. IlpeBpanieHue MUKPOOPraHU3MaMU COEAMHEHUH, COAEPKALUX KETE30.

43. IlpeBpalieHne MUKpOOPraHU3MaMHU COEIMHEHUH, coaepxkamux (pocdop.

44.  DkoJyiorusi MUKPOOPTaHU3MOB. DKOJOTHYECKass HUIIA. ABTOXTOHHBIE U
AJUIOXTOHHBIE TPYIIIIBI MUKPOOPIaHU3MOB.

45. B3auMOOTHOLIEHUS MEXIYy MHUKPOOpPraHu3smMaMu B 3kocucteme. Heittpa-
mu3M. KonkypeHuus. AccolaTuBHbIE B3aMMOOTHOIIEHHs. Metabuos. Caremimsm.
[Ipumepsl.

46. Cumb6mo3. Tumbl cumOM03a (KOMMEHCAIN3M, MyTyanu3Mm). [Ipumepsi.

47. llapazutuszm. AHTaroHn3M. XumHu4ecTBo. [Ipumepsr.

48. IlapameTpsl BIaXXHOCTH CpEBl, BIUAIOIMIME HA MUKPOOPraHU3MbL. Bru-
SHHE KOHIIEHTPALIMU PACTBOPEHHBIX BELIECTB HA POCT U Pa3BUTHE MHUKPOOPTAHU3-
MOB. [Ipumepsr.

49. TI'pynmsel MUKPOOPTaHHM3MOB IIO OTHOIIEHHIO K KOHIIEHTPALIMM B Cpele
conu. [Ipumepsr.

50. BuusHue Temreparypsl Ha MUKPOOPTaHM3MBIL. ['pynmbel MHUKpPOOpPraHU3-
MOB II0 OTHOILIEHHIO K TemIlepaTtype cpenbl. [Ipumepsl.

51. BnusHue ynpTpaduoIeTOBOTO HU3IYYEHHUS Ha MUKpOOpranusMmel. [Ipu-
MEPBL.

52. BnusHHE paguOaKTUBHOIO U3IYyYEHHS HA MUKPOOPTaHU3MBI. [IpumMepsl.

53. BnusHHE rUAPOCTATHYECKOTO AABJIEHUS HA MHUKpOOpraHusmsl. [lpnme-
pBI.

54. T'pynmnsl MEKpOOpPraHM3MOB 10 oTHolIeHHo K pH cpensbl. [Ipumepsi.

55. BrusiHUE BEIlIECTB-aHTUCENTUKOB HA MUKPOOPTaHU3MBI (COJHU TSIKEINbIX
METaJUIOB, OKUCIUTENH, TAJIOreHbl, KUCIOTHI, IIEJI0YH, KPACUTEIHU, CIIUPTHI, JeTep-
TEHTHI).

56. Awntuomoruxu. Knaccudukamus antuonotukos. [Ipumepsr.

57. MexaHu3Mbl JEHCTBUS aHTUOMOTHUKOB HA MUKPOOHYIO KIETKY. DaKkTOpbI
YCTOWYMBOCTH MUKPOOOB K aHTHOUOTUKAM.

58.  AHTHUOMOTHKHM PACTUTEIBLHOIO W XUBOTHOTO MpoucxoxaeHus. I[Ipume-
pBI.

59.  AHTHOMOTHKH, TpOAyLHUpyeMble MHUKpoopranu3dMamu. [Ipumepsi. Me-
XaHU3M JEUCTBUS.

60. Iloua, coctaB Mukpoduiopsl. UHdpekirmonHbie 3a007€BaHUs YeIOBEKa U
KUBOTHBIX, MIEPENIAIOIINECS YEPE3 MTOUBY.
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61. Mukpodopa Boabl. 3arpsi3HEHHE U CaMOOYHIIIEHHE BO10eMOB. JleneHnue
BOJIOEMOB 10 30HaM canpoOHOCTH. MeToAbl CAHUTAPHO-MUKPOOMOJIOTHYECKOTO aHa-
JIM3a BOJBI.

62. Boga kak ¢akrop nepenaurd MHGEKIMOHHBIX 3a00JIeBaHUIN YelIoBEeKa U
KUBOTHBIX.

63. Bosnyx, coctaB mukpodiaopsl. Mubekmonapie 3a001€BaHNs YeTOBEKa
M OKUBOTHBIX, [epejaroluecs  4epe3  BO3AyX. MeToapl  CaHHUTApPHO-
MUKpPOOHOJIOTUYECKOT0 aHaJIN3a BO3/IyXa.

64. Muxkpodnopa opranusmMa >XUBOTHBIX. CocTaB MUKPO(IOPHI KOXKH, HKe-
Ty A0YHO-KHIIIEYHOTO TPAKTA, TOJICTOTO KHIIEYHHKA, IJ1a3, OPraHOB AbIXaHHUs, MOJIO-
CTH pTa, MOYETIOJIOBBIX OPIaHOB.

65. JKuBoTHble-THOTOOMOTHI U CII®-)xuBOTHBIE. OCHOBHASI XapaKTEPUCTH-
Ka. [lepceKkTUBBI NCITOIB30BaHUS.

66. IIpuBeauTe XapakTEpUCTUKY NATOTE€HHBIX, YCIOBHO-NATOTEHHBIX U He-
MAaTOT€HHBIX MHUKpPOOpPraHu3MoB. Ha kakue rpynmbl MoApasAessroTcss MUKpOopra-
HHU3MBbI 110 CTENIEHH Napa3uTu3mMa?

67. Uto Takoe MaTOT€HHOCTh U BUPYJIEHTHOCTh MUKpPOOpranu3mMoB? Kpure-
pUU BUPYJIEHTHOCTH M €IMHULIBI €€ N3MEPEHUs?

68. Uro Takoe QakTopbl NATOT€HHOCTH MMKpPOOPraHU3MOB? MexaHU3Mbl
KOJIOHM3allMi MUKPOOPIaHU3MOB B KMBOM OpraHU3Me (aaresus, KarcyiaooOpa3oBa-
HUE, THAKTUBHUPYIOLIUE (DEPMEHTHI).

69. B uéM CymHOCTh MHBAa3UBHOCTH M TOKCUT'€HHOCTH MHUKPOOPTaHU3MOB?
[IpuBenuTe XapaKTepUCTUKY K30- U SHIOTOKCHHOB OaKTEpHUH.

70. UYto Takoe mHpekums, MHOEKIIMOHHBINA Tporiecc U MHQEKIMOHHas 00-
ne3nb? Uem ornmyaroTcss MH(EKIMOHHBIE 00JIE3HU OT 0OJe3HEeW HEUH(PEKIHOHHOM
pUpOabI?

71.  Pacckaxure 0 LMKIAX pa3BUTUS U JIWHAMUKU MH(EKIIMOHHOTO IMpoLec-
ca.

72.  Uto Takoe TOKcemus, OaKTepueMusi, CeNTUIIEMUs, cenThukonueMus? Xa-
paKTep NposBICHUS HHPEKIIMOHHBIX 3a00JI€BaHUM.

73. IlpuBegure XapakTEpUCTHUKY 3K30T€HHBIX, YHIAOTCHHBIX, PETHOHAPHBIX,
reHepaTn30BaHHBIX HHpEKIHH. UTo Takoe penHpEKIHs U cynepruHpEKITHs?

74. Pacckaxure 0 ¢opMax TEUCHHS] W KIMHUYECKOTO TMPOSBICHUS MH(EK-
LIMOHHBIX 3a00JICBaHUIA.

75. KakoBbl yclioBUS BO3HMKHOBEHUS MH(EKIMOHHOro 3abosieBanusi? Ka-
KYIO pOJIb UTPAKOT MAaKPOOPTaHU3M M YCJIOBUS OKPYXAIOILIEH Cpellbl B pa3BUTUU HH-
(beKImoHHOoTO Tporecca?

76. Uto Takoe ummyHonorus? [Ipenmer u 3agaun uMmmyHoJsioruu. B uem 3a-
Kirouaercs Bkian J. Jkennepa, JI. [lacrepa, 1.11. Meunukoga, 11. Dpinxa B ummy-
HOJIOTHIO?
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77. Yro takoe uMMyHHTET? UTO BXOJHUT B COCTAaB OPraHOB U KJIETOK HM-
MYHHOW CHUCTEMBI >KUBOTHOTO? OCHOBHBIE (DYHKIIUU 3TUX OPTaHOB?

78. Uro Takoe BPOXKIAEHHBIM M MPUOOPETEHHBIN MMMyHUTET? B uéM otTiu-
YUsl €CTECTBEHHO U UCKYCCTBEHHO IPUOOPETEHHOTO UMMYHHUTETA?

79. Uto mpenctaBisioT coboil Hecnenuduyeckue (€CTeCTBEHHBIE) (PaKTOPHI
UMMyHUTETa?

80. UYto Takoe ¢aronuto3 u Bocmanenne? KakoBa ux posib B UMMYHHOU 3a-
IIMTE Opra"nu3ma’

81.  Yro Takoe ryMopaibHble (PaKTOPbI 3aIUTHI OpraHu3Ma’?

82. Yro Takoe aHTUreHnl? UTO OTHOCUTCS K aHTUI€HaM OaKTepualbHOMN
KJIETKU?

83. Yro Takoe antuTena? KakoBa MX OCHOBHAs XapaKTEpUCTHKA U POJIb B
MMMYHHOM 3amuTe opranu3ma? Kak ocyIecTBiIseTcss B3aUMOICIHCTBUE MEKIy aHTH-
TEJIOM U aHTUTE€HOM?

84. Kak ocylecTBisieTcs: UMMYHOAUArHOCTHKAa MH(EKIMOHHBIX 3a00JeBa-
HuW? YTo Takoe peakuuy HEUTPAIU3ALNH, arTIIOTUHALIMHI, TIPELUITUTALIAN ?

85. Kak ocymiecTBiseTcss UMMYHOTEpanusT U UMMYHONPO(UIAKTUKA HH-
(eKMOHHBIX 3a00JIeBaHUN (BaKLIMHBI, UIMMYHHbBIE CBIBOPOTKH, UMMYHOTJIO0YJINHBI)?

Tabnuua BeIOOpa BOIPOCOB MO KOHTPOJIBHOU padoTe

Bapuanr 1 1 18 35 52 69
Bapwuanr 2 2 19 36 53 70
Bapuant 3 3 20 37 54 71
Bapuant 4 4 21 38 55 72
Bapuant 5 5 22 39 56 73
BapuanT 6 6 23 40 57 74
Bapuant 7 7 24 41 58 75
BapuanT 8 8 25 42 59 76
BapuanT 9 9 26 43 60 77
Bapuant 10 10 27 44 61 78
Bapuanr 11 11 28 45 62 79
BapwuanT 12 12 29 46 63 80
Bapuant 13 13 30 47 64 81
Bapuanr 14 14 31 48 65 82
Bapuant 15 15 32 49 66 83
Bapuant 16 16 33 50 67 84
Bapuant 17 17 34 51 68 85

3amanue Mo KOHTPOJIbHOU paboTe naércst mpernoaaBaTesieM KaxaAoMy CTYACHTY HH-
JTVBHIYaJIbHO.
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3AK/IIOYEHUE

B pesynbpTaTe 0cBOEHUS TUCIUILUIMHBI y CTyJeHTa (GOPMUPYIOTCS 3HAHUS yMe-
HUS W HABbIKM  UCIOJB30BAaHUS  OCHOBHBIX  METOJMK  CAHMTApHO—
MUKPOOHOJIOTUYECKOTO UCCIIEN0BAHUS, UICHTU(UKALIMY PA3IMYHBIX TPYII OaKTepuid
Y TIJIECHEBBIX TPUOOB.

CryneHT JoKeH 3HaTh MOPGOJIOTHIO U (PU3UOTIOTUI0 MUKPOOPTaHU3MOB, BITH-
sHue (aKTOPOB BHEIIHEH Cpellbl Ha Pa3BUTHE MUKPOOOB, pOJIb MUKPOOPTaHU3MOB B
KPYTrOBOpPOTE€ OMOTEHHBIX BEILECTB, CUCTEMATUKY, T€HETUKY U JBOJIOLUIO0 BUPYCOB,
OakTepuil 1 MUKPOCKOIIMYECKUX IpUOOB, OCHOBBI yueHUsl 00 MH(PEKIUH U UMMYyHH-
TeTe. YMETh MPOBECTU CAaHUTAPHO-MHUKPOOUOJIOTHYECKOE HCCIEAOBAHNE MPOTYyKTOB
’KUBOTHOBOJICTBA, MOYBBI, BOJbI, BO3/IyXa, TEXHOJIOTUYECKOTO 000PY/I0BaHHUS, BbIIE-
JUTh U WUJIECHTU(PUIUPOBATH PA3NIMYHBbIE TPYNNbl OAKTEPUH U MUKPOCKOIHUYECKUX
rpuboB. Brnagets MeTonaMu uaeHTU(UKALUKA TPYNI MUKPOOPTraHU3MOB, HABBIKAMU
paboThl € KHUBBIMU KYJIbTYypaMH MHKPOOOB, MUKPOCKONMMYECKUMHU IpernapaTamu, C
MUTATEIbHBIMU CpEAAMH, Ja0OPATOPHBIM MHKPOOMOJIIOIMYECKUM O00OpYAOBAHHUEM,
cnenu(pUUeCKUMH MPaBUIIAMH TEXHUKH 0€30M1aCHOCTH pabOThl ¢ MUKPOOPraHU3MAMHU
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