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HOACHUTEJIBHAS 3AIIUCKA

JlononHutenbHas o61eo0pazoBaTenbHas (o0iiepa3BuBaroIias) mporpaMmma
«B wmupe wmukpoopranusmoB» (mainee - Ilporpamma) uMeeT ecTeCTBEHHO-
HAYYHYI0 HampaBjJeHHOCTb. [lporpamMma HampaBineHa Ha  TOJyYCHHE
OoOyJarouMMHCs 3HAHUA ¥ yMEHUH, HEOOXOMUMBIX 1  (HOPMHUPOBAHUSA
[EJOCTHOTO MPEJCTABICHUSI 0 MUPE MUKPOOPTAHMW3MOB, UX POJU B KPYrOBOPOTE
BEIIECTB U B )KM3HU UEIOBEKA, a TAKKE O METOAAaX MCCIEAOBAHNS MUKPOMHUPA.

AKTYyaJIbHOCTb, IIeIArOrnyecKas nejecoo0pasHocThb

B HaCToAIICC  BpPCMA BCE 60J'IBIJ_Iy1-O AKTYaJIbHOCTH HpI/IO6peTaIOT
HCCIICOOBAaHUA B 007acTH OMOJIOTHHU U MCIHUIIUHBI. DTO CBA3aHO U C MOSBIICHHUEM
HOBBIX 6HOTCXHOJIOI‘Hﬁ, HaIlrpumcep, Te€HHOM HUHXXCHCPUHU, U C YBCIIMYCHUCM YUCJIA
ClIydacB I/IH(beKIII/IOHHBIX 3a00JIeBaHMIl 4YeIOBEKA W KHUBOTHBIX, HpH‘IHHOfI
KOTOpBIX  MOI'YT OBITH  Kak JaBHO H3BCCTHBIC, TaK W  HOBBIC BHIBI
MUKPOOPIraHUu3MOB. HOBTOMy COBPEMCHHOMY YCJIOBCKY IIPOCTO H€O6XO)II/IMBI
3HaHUS O OHOJIOTMYECKOH 0e30MacHOCTH. qCJ'IOBeKy HGO6XO)II/IMO 3HAaTb, KakK
3AMUTUTHCA OT BPCIAHBIX MUKPOOPTaHU3MOB U B3ATH HAa BOOPYKCHUC ITOJIC3HBIX.

MukpoOuonorus sBisieTcss (yHIAMEHTAJIBHOW OHOJIOTHYECKOW HAayKOW H
U3Yy4aeT CTPOCHHE M SKOJIOTHIO MHKPOOPraHHW3MOB. UenmoBeueckas AESTEIbHOCTh
ABJIIETCS. HOBBIM (PAaKTOPOM, BIUSIOIIMM Ha COBpeMeHHYI0 Ouochepy. bakrepuu, B
nporecce  ajanTalMi K  KCEHOOMOTHMKAM — XHUMHYECKUM  COCIUHEHUSIM,
OTCYTCTBYIOIIUM B TPUPOJE M CHUHTE3UPYEMBIM JIOAbMHU, - MPUOOpPETAIOT
YCTOWYMBOCTh K TOKCHYECKUM JIJISi BCETO >KMBOTO BEIIECTBAM, BhIpabaThIBAEMBIM
IPOMBIIJIEHHOCTBIO, W  HAaYMHAIOT TepepadaThiBaTh HMX B  TMPUBHIYHBIC
ecTecTBeHHbIe MeTabomuThl. [loaTOMy ceiiuac, B YCIOBHUSAX H3MEHSIONIEHCS
Oouocepbl, TOOM  CTATKUBAIOTCS C  HOBBIMH  aClEKTaMH  JKOJOTUHU
MHUKpOOpranu3MoB. KoHTpoib 3a OKpyxarlieil cpeoil HeBO3MOXKEH 0€3 3HaHMI
MUKpoOWonornu. B mocinenmnee  Bpemsi  MOSBISIOTCS — MCIOJIB3YIOIIHE
MUKPOOPTaHU3Mbl TPOU3BOACTBA, BBIMYCKAIOIIUE MOPOAYKTHI MHUKPOOHOTO U
HEMUKpPOOHOTO mpoucxoxaeHus. IlepedrciieHHOE BBINIE HAIENIUBAeT Ha
HEOOXOIUMOCTh YTIyOJEHHOTO U3YYCHHUSI MUKPOOHMOJIOTHH, HA YTO M HAIPABJICHO
coaepxkanue IIporpammel.

[Ipennaraemas Ilporpamma nmpenmnonaraeT psia J1aOOpaTOPHBIX OMBITOB, TJE
oOydJarommuecs: yY3HAIOT OWOJOTHYECKHE CBOMCTBA MHUKPOOPTAHU3MOB DPAa3HBIX
BUJIOB: MIPOCTEUIINX, MUKPOCKOTTMYECKUX TPUOOB, OaKkTepuil; Haydartcs, paboTas ¢
ONTHUYECKUMH MPUOOpaMU — MHUKPOCKOIAMHU, MOJy4aTh HU(PPOBBIE U300paKeHUs
[IpenapaToB, CAMOCTOATENIbHO TOTOBUTD MPENapathl JJIsi MUKPOCKOIUU, J€IaTh



MOCEBbl,  NPOBOAUTH  MEPBUYHYI0  HUIACHTUPUKALMIO  MHKPOOPraHU3MOB;
MPUOOPETYT HABBIKU PA0OTHI C JKUBBIMU KYJbTypaMH OaKTepuil U TPUOOB.

[Iporpamma pekoMeHaOBaHa [JIsl MCIOJb30BaHUS B CHCTEME BHEYPOUHOMU
nestenbHocTH llentpa «Touka pocta» s GopMupoBaHUS y OOyHaroUIUXCs
MOTHBAIMU K BBIOOPY NPO(eCCHOHATBHOMN AeSTEIbHOCTH.

Hannas [Iporpamma pa3zpaboTaHa Ha OCHOBE IIPOrpaMM:

o «fOHnb1ii  MuxpoOuosor» (pazpabotuuk 3axapoBa E.A., mnemaror
J0TOJIHUTENIbHOTO 00pa3oBanus, ' BOY Illkona Ne 1352, Mockga, 2016);

o «3anuMarenpHas MukpoOuonorusi» (Jlemaprament oOpa3zoBaHus T.
Mocksel 'BOY ATOuM «Muatemnexty, 2012);

o «MuxkpoMup» (pa3paboTuuk YBapoBa B.U., reaaror
A0nOJTHUTENBHOTO 00pa3oBanus, MBY J10 [AIOL] «byrynunerny, Banrycsr, 2017).

Hean

HGHB HpOFpaMMLI - AaTb TCOPECTUYCCKUC 3HAHHA U IIPAKTHYCCKUC HABBIKU B
obOnacTH MI/IKp06I/IOJIOFI/II/I; CTUMYJINPOBATHb UHTCPEC K Hay‘IHO-HCCHeHOBaTGHBCKOﬁ
Y TIO3HABATEJIbHOM ACATCIIBHOCTU Y 06y11a}0umxc;1.

3agaun

Obyuarowue:

® PaCIIUPHUTH KPYro30p 0OyJArOIIUXCS B 00J1aCTH OMOJIOTHYESCKUX JUCITUATIIINH;

® TI03HAKOMHTH C pa3HOOOPa3ueM MUKPOOPTaHH3MOB;

® paccMOTpETh 0COOCHHOCTH OpraHH3aIiH pa3IMYHBIX TPy
MUKPOOPTaHU3MOB (BHPYCHI, OaKTepwH, T'pHUOBI), MX POJIU B TPUPOITHBIX
npoleccax v 3HAaYCHHE JIJIsl YEIOBEKa,;

e 00y4YUTH METOJIAaM U TIPHEMaM HayYHO-HUCCIE0BATENbCKOM PaOOTHI;

e chopmupoBaTh HaBBIK pabOTHI C HAYYHOU TUTEPATYPOI;

® COBEPIICHCTBOBATh HABBIK BBIMOJHEHUS H 3alUTBI CAMOCTOSTEIHHOU
UCCJIeI0BATEIHCKON pabOTHI.

Pazeusarowue:
® Dpa3BUTH AQHAJINTHYECCKUC CIIOCOOHOCTH, MaMSTh, BHUMAaHHE,
Ha0JIF0IaTEILHOCTD;

® pa3BUTh TBOPYECKHE CIIOCOOHOCTH OOYy4YalImEerocss M TOTPEeOHOCTh B
caMopeain3alluy;

e chopMHUpPOBATh U pa3BUBATh IMOJIOKUTEIbHYIO MOTHUBALMI0 B y4yeOHOU M



npeAanpodeccuoHaIbHON AeSTETLHOCTH.
Bocnumamenvhuie:

® BOCIIMTaTh YMEHHUE padOTaTh B KOJUIEKTUBE;

® BOCIHUTaTh CaMOINO3HAaHHWE OOy4YalIUMCS CBOEH JIMYHOCTH, CBOUX
TBOPUYECKHUX CITIOCOOHOCTEHN M BO3MOKHOCTEH;

® BOCIUTaTh OTBETCTBEHHOCTh, TPYAOJIOOUE, LEICYCTPEMIIEHHOCTh H
OpPraHW30BaHHOCTB;

® CO37aTh YCJIOBHUS Ui YCHEIIHOM COLMAaIu3allud OOy4YaromMXcid MyTeM
opraHu3auud KOM(OPTHONW TCHXOJOTHYECKOH OOCTaHOBKH, aTMOc(hepsl
B3aUMHOI'0 YBa)KCHUSI, UHTEPECA U JOBEPUSL.

Kareropusi o0y4aomuxcs
JlonoaHUTENbHAS oO1epa3BuBaronias nporpamMmma «B Mupe
MHUKPOOPTaHM3MOBY paccudTaHa Ha KOHTUHTEHT oOywaromuxcs 8-9 kmaccos (14-
16 ner).

Cpoxk peanusannu IIporpammsl

JlonoaHUTENbHAS oO1epa3BuBatoas nporpamMmma «B MuUpe
MUKPOOPTaHU3MOB» pacCudTaHa Ha OJUH roja oOydeHus. [IpoaomKUTenbHOCTH
oOyuenus coctaBisgeT 70 yueOHbIX "yacoB. [IpenenbHas HaNmoJHAEMOCTh y4eOHOU
rpynnsl coctaBisieT 15 dyenmoBek. Takoe KOIWYECTBO OOYYAIOIIUXCS SIBIISAETCS
ONTUMAJIBHBIM JIJI1 OpPraHu3aIui Y4eOHON U IKCIIEPUMEHTAIBHON e TETHHOCTH.

dopma M peKuM 3aHATHI

dopma mpoBeAeHUS Y4YEOHBIX 3aHATHM — TpynmnoBas. 3aHATHS IO
IIporpamme npoBozastcsa 1 pa3 B Henenmto 1o 1 yacy. [IpogomKUTETbHOCTh OTHOTO
3aHATUA 45 MHUHYT, BKIIOYash HEMOCPEICTBEHHO COAECP>KATENIbHBIM acCleKT B
COOTBETCTBHHM C Y4e€OHO-TEMATHYECKUM IUTAHHUPOBAHUEM, a Takke C Y4ETOM
OpPraHU3alMOHHBIX U 3aKIIFOYUTEIIBHBIX MOMEHTOB 3aHATHS.

OcHoBHOW mnpuHIUI peanu3anuu [IporpamMmbl — coudeTaHHe pPa3IuYHBIX
BUJIOB y4E€OHO-TBOPUYECKOM JIEATETLHOCTH MYTEM WX YaCTON CMEHBI.

Ilnanupyemblie pe3yJabTaThl
K xonity o6yuenus mo IIporpamme oOydaromuecs OyIyT 3HATh:

® HCTOPHUIO PA3BUTHUS MUKPOOHMOJIOTHY;

® CTpOEHHe Ha  KIETOYHOM YPOBHE MpEeCTaBUTEIEH MHpA
MHKPOOPTraHU3MOB;

® OIpe/eeHUss OCHOBHBIX MOHATHI MUKPOOUOJIOTUY;

e Crnoco0Obl JAMArHOCTUKM U Mepbl NPOQUIAKTUKA BUPYCHBIX U



OakTepHalIbHbIX 3a00JI€BaHUN PACTEHHH, )KUBOTHBIX, YEJIOBEKA;

¢ 3HAUCHUC M3YUYCHHBIX MUKPOOPraHM3MOB B IIPUPOAC U JKU3HH YCIIOBCKA.

K koniy o6yuenus no [Iporpamme oOyvarouiuecs: Oy1yT yMeThb:

e paboTaTh C MHKPOCKOIIOM H MHKpOIpenapaTamu,

000py0BaHUEM U UHCTPYMEHTAMU;
® TOTOBWTH JaOOPATOPHBIC MUTATEIBHBIE CPEIBI;

® TOTOBUTH KYJILTYPbl OJHOKJIICTOUYHBIX OPraHU3MOB,

1a060paTOPHBIM

L4 Ha6JIIOIIaTB " CPAaBHUBATH PC3YJIbTAThHI OMOJIOTMYECKOTO 9KCIICPUMCHTA,

® CXCMATHYCCKHU I/I306pa}KaTB HCCIICAYCMBIC OOBEKTEHI.

COILEPKAHUE INTPOI'PAMMBI

YueOHblil (TeMATHYECKHMA) IJIAH

Ne HasBanmue pa3nesioB, Tem KoauvecTBo yacoB Dopmbl

n/m Bcero | Teopus | IlpakTuka KOHTPOJIs1
BBenenue B MUKPOOHOI0THIO 2 2

1. Muxpoouoaorus. Uctopus 5) 5 TectupoBanue
HAYKH

1.1. | JlonayuHbIil (3BpUCTUYECKHIT) ITAIl 1 1
pa3BUTHS MUKPOOHOIOTHI

1.2. | Mopdonorudyeckuii dTan pa3BUTHS 1 1
MHKPOOHOIOTUHU

1.3. | ®usnonoruveckuii (MacTepoOBCKHiN) 1 1
MIEPUOJT PA3BUTHUS MHKPOOUOJIOTHH

1.4. | IMMyHOJIOTHYECKHI 3TaIl pa3BUTHS 1 1
MHKPOOHOJIOT I

1.5. | MonekynsapHO-reHeTHYECKUI 3Tall 1 1
pa3BUTHUS MUKPOOHOIOTHI

2. IMutaTenbHbIE cpeabl H METOAbI 6 2 4 3auétHas pabota
BbIpALIMBAHUS
MHKPOOPraHU3MOB

2.1. | OcHOBHBIE METOBI 2 1 2 Ananus
KYJIbTUBUPOBAHHS BBITIOJTHEHHBIX
MHUKPOOPTraHU3MOB 1abopaTopHBIX

pabot

2.2. | IlutaTenbHbIe cpeabl s 2 1 2 Ananns
KYJIbTUBUPOBAHHS BBITIOJTHEHHBIX
MHUKPOOPTraHU3MOB n1abopaTopHBIX

pabot

3. CucremaTnka MEKPOOPraHU3MOB 2 2 TectupoBanue

4. Mopdoaoruss MUKPpOOPraHu3MOB 16 7 9 3auyérHas paboTa

4.1. | OcobeHHOCTH CTPOEHUS 4 1 3 Amnanus




OaKkTepHaIbHON KIETKU BBITIOJTHEHHBIX
71a00paTOPHBIX
pabor

4.2. | Bupycsl 2 2 TectupoBanue
4.3. | I'pubst 4 2 2 Ananus
BBITIOJTHEHHBIX
1a00paToOpHBIX
pabot
4.4. | Ilpocreiiue 1 1 TectupoBanue
4.5. | MUKpPOCKOTTYECKHE METOTBI 5) 1 4 Ananus
u3ydeHust Mopdororuu BBITIOJTHEHHBIX

MUKPOOPTaHU3MOB 1a00paTOPHBIX
pabot

5. ®u3K00rusi MUKPOOPTraHU3MOB 18 6 12 3auérHas paboTa
5.1. | Xumudecknii cocTaB v (PU3HOIIOTHUS 6 2 4 AHanu3

Oakrepuit BBITIOJTHEHHBIX
1ab0opaTopHBIX
pabot

5.2. | CriocoOwI muTaHUs OaKTepuit 6 2 4 Ananu3
BBITIOJTHEHHBIX
1a00paTOPHBIX
pabor

5.3 | U3ydenue Mmeraboan3mMa 6 2 4 Ananms

MHUKpPOOPIraHU3MOB BBITIOJTHEHHBIX
1a00paTOPHBIX
pador

6. IK0JI0TUsI MUKPOOPTaHU3MOB 8 2 6 3auéTtHas pabota

7. Posib MUKPOOpPranus3MoB B 8 2 6 3auéTtHas pabota

NpHUpoO/ie U KU3HHU YeI0oBeKa

8. Bausinue pakTopoB 2 1 1 3auéTHas paboTa

OKpY Kamllel cpeabl Ha

MHKPOOPraHU3MbI

9. IIpoekTHO - HccIe0BaTEIbCKAS 5 1 4

AeATeJIbHOCTh

9.1. | TeopeTnueckre OCHOBBI POEKTHO- 1 11 Omnpoc

HCCIIEI0BATENLCKOM paboThI

9.2. | IlpencraBneHue NpoOEKTHO- 4 4 Hrorosas

HCCIIEeI0BATENLCKUX PA0OT. aTTecTanus

IlonBenenue UToros

Bcero yacos: 70 29 56




Conep:kanmne y4eOHOro (TeMaTH4€CKOr0) IJIaHa
Beenenne B Mukpoouosaoruio (2 4.)

Teopemuueckue 3anamusa. [IpenMer, 3a1a4n U 3Ha4EHUE MUKPOOUOJIOTHUU.
Mukpobuosnoruss Ha coBpemMeHHOM Jtamne. Ilpodeccun u  crneuuasbHOCTH,
CBsA3aHHblE C MuKpoOuosoruen. Hcrtopus pa3BuTuss MUKpoOUONOruu, €€
noctwkeHus. bakrepuonorumdeckas naboparopus. EE€ ycTpoilicTBO M 3amaum.
JlaboparopHas anmnapaTypa U 000pyJ0oBaHHE: IPUMEHEHUE, HA3HAYCHUE, TTPUHITUII
pabotel. llenu wu 3amaum [Iporpammbl. @DopmMbl U METOAbl  pabOTHI.
OpranuzaiMoOHHbIE BOIPOCHI.

1. MukpoouoJsiorusi. Uctopust Haykm (5 4.)
1.1. [donayuyHblii (3BpUCTHYECKHII) 3TANl PA3BUTUS MUKPOOHOJIOTHHU

Teopemuueckue 3anamua. llonxon I'unmokpara. I'mnmokpar - aBTOp
oOmUpHOTO COOpaHMsi U3 ceMU KHUT «dnuiaeMun». J[xupomamo dpakactopo -
rurnore3a o mnepenaye MHOEKIUU MaJCHbBKUMH TeNbLIaMU, MEePEJAIOUMUC MpU
KOHTAaKTE U COXPaHSIOLUIMMUCS Ha Bellax O0JIbHOTO.

1.2. Mopdoornyeckuii 3Tan pa3BUTHA MUKPOOHOJI0T MU

Teopemuueckue 3anamusn. Koneny XVIl-cepeauna XIX B.: OTKpbITHE MUpa
MUKPOOPTraHU3MOB, ONMCAaHUE UX BHEIIHETO BUJA, OMBITHI MO CaMO3apaKEHUIO C
HEeNbI0 JTOKa3aTh WHGEKIMOHHYI0 NPHUPOAY MHOTUX 3aboneBanuil. JleBeHryk
AHTOHM BaH - HuJepnaHACKHA HATypaluCT, OOUH W3 OCHOBOIIOJOKHUKOB
mukpockormuu. XVIII Bek - B MEKpOOHOJIOTHH 3apOAMIACEH ICOHTOIOTHSI.

1.3. ®usmonoruyeckuii (macrepoBCKUM) nepuoz pa3sBUTHA
MHKPOOHOJI0THH

Teopemuueckue 3anamusn. Konen XVIII - Hauano XX B. - HaUaJ10 HAYy4HOU
Mukpoouonoruu. OTKpeITHE OONBIIMHCTBA BO30yAWTENeld WHQPEKIIMOHHBIX
3a0oeBaHmnii, BUPYCOB, pa3pab0OTKa MUKPOOHOW KOHIENIMU OOJIe3HEH, N3yueHHe
KU3HEJEATETbHOCTH MUKPOOHOU KIIETKH. DnBap/ J>KeHHep - MeTO/ BaKI[MHAIUH.
Havano Gopw0bl ¢ BupycHbiMH uHpexuusmu. Jlyn [lactep - umen Ilapwkckoit
aKaJeMUd  HayK, OCHOBOIIOJIO)XHUK  COBPEMEHHOW  MHUKPOOHMOJOTHH W
UMMyHoJIOTHH, OuoTexHomorun. OmpoBEpKEHUE TEOPHUH  CaMO3apPOXKICHUS
mukpoopranuzMoB (1860). Meton mactepmuszanuu. 1883 . - coszmanue mepBOro
HAyYHO-UCCIIEIOBATEILCKOTO WHCTUTYTa MHUKpoOuonornu - MuacTtutyTta Ilactepa.
1892 rom - otkpeitme JI.M. MBaHoBckuM 1apcTBa BHPYCOB (IIPU H3yYEHUU
MoO3au4HOU OosiesHn Tabaka). PobGepr Kox - oaMH U3 OCHOBOMOJOKHUKOB
COBPEMEHHOW OAKTEPUOJIOTUH U SITHAIEMUOIIOTHH.



1.4, HMMyHoJOrM4YecKHUid 3Tan pa3BUTHA MHUKPOOHOJI0T UM

Teopemuueckue 3anamun. Hauano - cepenuna XX B. I.U. Meunukos -
poccuiickuii OMOJIOr M MATOJNOr, OJAMH U3 OCHOBONOJOXKHHUKOB CpPaBHUTEIBHOU
MaTOJIOTUM,  3BOJIOLMOHHOM  SMOPHOJIOTMH,  HMMMYHOJOTHH,  CO3JaTellb
daromurapHoit Teopun wummyHutera. 1929 r. A. duemuHr - OTKpBITHE
neHuumuinHa. Hayano spbsl aHTHOMOTUKOTEpAIIUU.

1.5. MoJiekyasipHO-TeHeTHYECKHUIl 3Tall pA3BUTHS MUKPOOUOJI0r Ul

Teopemuueckue 3anamun. Bropas nomoBuHa XX Beka - pacimu@poBaHa
MOJIEKYJISipHasi CTPYKTypa OakTepuili MU BHPYCOB, CTPOCHHE M COCTaB T'€HOMA,
CTPYKTypa (pakTOpoB MMMYHHOM 3aUIUThl. Ycnexu B 60ppOe ¢ MH(PEKIMOHHBIMU
00JIE3HSAMHM HOBBIE MYTH M METOJbl JUATHOCTUKH W TE€panuu HEUH(PEKIHOHHBIX
00Je3HEe|, CBSI3aHHBIX ¢ HAPYIIEHUEM UMMYHHOUM CUCTEMBI.

2. IInraTeabHbIE Cpeabl 1 ME€TOAbLI BbIPpAlIMBAHUA MHKPOOPraHU3MOB

(6 u.)
2.1. OcHOBHDBIE METObI KYJIbTHBHPOBAHUS MHKPOOPTIaHU3MOB

Teopemuueckue 3anamusa. MeTolbl MoceBa MaTepuana Ha MUTATEIbHbBIC
cpenbl.  KynbTuBHpoBaHHEe  MHKpOOpraHusmMoB. KynbTypanbHble  CBOWCTBA
MUKpPOOPTraHu3MoB. CMeIIaHHbIE U YUCThIE KYJIbTYPhl MUKPOOPTAaHU3MOB.

Ilpakmuueckue 3anamusn. JlabopaTtopHbie padoTbl. [loAroToBKa Mocysl,
M3TrOTOBJIEHUE BaTHO-MapJeBbIX MPOOOK. [IpUroToBieHne NUTaTENbHBIX CPE.

2.2. IlutaTebHbIE cPeAbl /51 KYJIbTUBHPOBAHUSA MUKPOOPTraHU3MOB

Teopemuueckue 3anamusa. OCHOBHBIE CpPEIlbl N7l HAKOIUICHUS OMOMAacChI
MUKPOOPTaHU3MOB, CIOCOOBI WX MPUTOTOBJICHUS. TpeOoBaHUS K NHUTATEIbHOU
cpeze: NOJHOUEHHOCTh, CTEPHIIBHOCTh. DacoBKa MUTATENIBHOM CPEJIbI.

Ilpakmuueckue 3anamus. JlaGoparopHbie padorbl. IlpurotoBneHue
MUTATeNbHBIX cpell. OmnpeneneHue KonmdecTBa OakTtepuid. Brienenune 4ucToit
KYJbTYPbl MUKPOOPTaHU3MOB.

3. CucreMaTHKa MUKPOOPraHU3MoB (24.)

Teopemuueckue 3anamusna. OCHOBbl CUCTEMATHKU KUBBIX OPraHU3MOB.
[Tpuaun OwHapHOW HOMeHKIaTyphl. Cucrematnka u Mopdonorust OakTepuid,
npocredmux, rpuboB, BupycoB. dopma kieTkn OakTtepuit (MUKPOKOKKH,
JUTIJIOKOKKHM, CTPENTOKOKKH, TETPAKOKKH, CapUUHBI, CTAPUIOKOKKH, OaKTepHH,
OanuIUIbl, KIOCTPUANU, BUOPUOHBI, CITUPUILIIBI).
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4. Mopgoaorus mukpoopranuzmos (16 4.)
4.1. OcoGeHHOCTH CTPOECHUS DaKTepPUATBHON KJIETKH

Teopemuueckue 3anamua. Otauuus OakTepud OT JPYTrUX KIETOK.
JIOTIONMHUTENbHBIE OpraHeyuibl  OakTepuil: BOPCHUHKH, IKI'YTUKH, KAarCyJbl.
MexaHnu3sM XpaHeHHs W TMepeAadyd HacleACTBeHHOM wuHpopmamuu. CBoiicTBa
OaktepuanpHoi kieTku. OOmeH BemiecTB. Poct. PasmHoxkenue. ['eHeTHMuecku
Moau(HUIIMPOBaHHbBIC opranu3Mbl. Diyopecuupyromuii 6enok (GFP) 6akTepuid.

Ilpakmuueckue 3anamusn. JlaGoparopHsie padorbl. Ilpurorosienue
npenapaToB JJisi MUKPOCKOMMPOBaHUsl. MUKpockonusi B TEMHOM ToJie U (pa3zoBoM
KOHTpacTe.

4.2. Bupycsl

Teopemuueckue 3anamua. Vicropuss oTkpbITHS BuUpycoB. Bxmax J[.W.
WNBaHoBckoro B pa3BuTue BHpycojorud. Mopdonorus Bupycon. @aru.
Hcnonb3oBanue paros yenoBekoM. 3a00seBaHus, BEI3bIBAEMbIE BUPpYCaMU (TPHIIIL,
reprec, renatut A, B, C u ap.). [Ipodunaktika BupycHbIX 3a0osieBaHuil. Mepsl
npenynpesxaenus 3adbonesanus CITN oM.

4.3. I'pudbl

Teopemuueckue 3anamusa. YHUKAILHOCTH CTpocHHs rpuOoB. [lutanue
rpuboB. Pa3mHoxkenme. Hcnonp3oBanue TpuOOB B MEOUIIMHCKUX |
XO3SUCTBEHHBIX menaX. Ilatorennsie rpuObl. [IpodunakTrka TPHOKOBBIX
3a0o0JIeBaHUI JeIIoBeKa. Hcnons3oBanue YEJIOBEKOM TCHETUICCKHU
MOJTU(MUIIMUPOBAHHBIX ~ MHUKPOOPTaHU3MOB  JUIsi  TNPOM3BOJCTBA  BAaKIIWH,
(apMaIneBTHIECKUX MPErapaToB, MPOAYKTOB OPraHMYECKOTO CHHTE3A.

Ilpakmuueckue 3anamusn. JlaGopatopuslie padorbl. IlpuroroieHue
KyJbTypbl JpOXKXKEH HM HUX MHKpokonupoBaHue. KoHTponbHas 3akynka:
ompeesieHne copra xjieba Hanbojee yCTOMIMBOTO K IUICCEHH.

4.4. TlpocTreiiiune

Teopemuueckue 3anamus. Mopdodonornyeckue OCOOEHHOCTH
MPEICTABUTENICH TUIA mOpocTermme. XapakTepUCTUKA KIACCOB MPOCTEHIIUX.
bonesnu, BeI3bIBaeMbIe MPOCTEHIITMMEU, UX TPOPIITAKTHKA.

4.5. Mukpockonuyeckue MeTO/bI U3y4YeHH s Mopdosioruun
MHUKPOOPraHN3MOB
Teopemuueckue 3aHAMUAL. [Ipurorosnenue pPa3HbIX BUJIOB

MHUKPOCKOMMYECKUX MHKpoIlpenapaToB. lIpuroroBieHne nuraTenbHONM Cpeabl U
BbIpAIIUBAHUE HA HEW MHUKPOOPTraHU3MOB. BplAeIeHHE MUKPOOPraHW3MOB U3



11

CCTCCTBCHHBIX Cy6CTpaTOB. Bnusiaue CTCpUIM3alli 1 MaCTCpU3allii Ha Ka4CCTBO
MOJIOKaA.

Ilpakmuueckue 3anamusa. Jlaboparopubie padorsl: [Ipurorosnenue mMsaco
-IEITOHHOTO  OyNboHA. BbigeneHne MHUKPOOPraHU3MOB M3  €CTECTBEHHBIX
cyoctpatoB. OOHapyxkeHue OakTepuil B NOPOJAYKTaX NUTaHUs (Ha HOpUMepe
MOJIOKA).

PabGora ¢ mukpockonom. M3yyeHue MUKpOIpenapatoB € NPUMEHEHHEM
UMMEpCUOHHON cucTteMbl. DOTO- U BUACOCHhEMKAa MUKPOOOBEKTOB. OrnpeseneHue
MOP(}OJIOTUHM MUKPOOPTraHU3MOB B TOTOBBIX OKpAaIIEHHBIX MpenapaTtax: Gopmbl U
B3aMMOPACIIOJIOKEHHUSI KJIETOK, HAJIUYME CIOp, KaICyl, )KT'YTUKOB, BKIIOYEHUN U
ap. MUKpOCKOIUS TUIECHEBBIX U JIPOXIKENOAO00HBIX rpuboB. OcoOeHHOCTH
CTpoeHUs OaKTEepUAIbHON KJIETKH HA IPUMEPE CTPOCHUSI CEHHOM MalOuKH.

5. ®duznonorusi MUKpoopranuzmos (18 u.)
5.1. Xumuyecknii coctaB U pusuosorus 6akrepuii

Teopemuueckue 3aHAMUA. XUMHUYECKUI COCTaB. Jpixanue
mukpooprauu3sMoB. ®depmentbl. Poct u pasmHoxkenue Oakrepuil. BnusHue
XUMUYECKUX, (PU3MUecKux, OHOJIOTHYECKUX (PAKTOPOB HAa MHUKPOOPTaHU3MBI.
CrepunbHOCTB. MeETOABI CTEPUIIN3ALINH.

Ilpakmuueckue  3anamus. JlaGopaTtopuHbie padoTrbl. 3ydeHue
3aBUCUMOCTH POCTa M PA3MHOKEHHS JPOKIKEH OT HAJTUYMS MMUTATEIIbHBIX BEIIECTB
B cpene. OrmpeneneHue caxapoJUTUYECKUX CBOMCTB ~ MHUKPOOPraHH3MOB.
Onpenenenue MPOTEOTUTHUECKUX CBOMCTB. Ompenenenne (HepMEeHTATUBHBIX
CBOMCTB MUKpPOOPTaHMU3MOB C IMOMOIIBIO TecT-cucTeM. [Ipunnmn unentudukanuu
OaKTepuH.

5.2. Cnoco0bl nuTaHUS OaKTEpHid

Teopemuueckue 3anamusn. DOTOCUHTE3, XEMOCHHTE3, CampoOTPOdHI,
napa3uthl, ciMOUOHTHI. KiryOeHbKOBBIE OakTeprn, 0COOCHHOCTH B3aMMOICHCTBUS
c pacrenusamu. JIpixanume Oakrepuii (adpoObl, anHa’poObI). OcobeHHOCTH
MpoTeKaHusi OOMEHa BelecTB y OakTepuil. PocT u pa3MHOKEHHE.

Ilpakmuueckue 3anamusa. JlabopaTtopHble padorTbl. «l3yueHue
3aBUCUMOCTH POCTAa W Pa3MHOKEHHUSI OakTepuil B 3aBUCUMOCTHU OT KOJUYECTBA
MUTATEIBHBIX BEMIECTB». «POCT MUKpOOHBIX KIIETOK Ha TJIOTHBIX U TOTYXUIKUX
MUTATEIbHBIX CPEIAX.



5.3. U3ydyenne meTad0o1M3Ma MUKPOOPraHU3MOB

Teopemuueckue 3anamusn. BpleiieHUe yIIEKUCIIOro ra3a apoxokamu. Poct
MUKPOOPTAaHU3MOB B TMPUKPEIJIEHHOM COCTOsiIHUU. (OOpa3oBaHue OHOILICHOK.
bakrepuanbHas ¢yopecieHius.

Ilpakmuueckue 3anamusa. JlabopaTtopHble padoTbl. Boinenenue
yriaekuciaoro rasza apoxoxkamu. OOpaszoBanue OuorieHOK. «buocdepa B Oanke
(xonmonka Bunorpaackoro)y. dayopeciieHIIUsS TCEBIOMOHA] B 3aBUCUMOCTH OT
NPUCYTCTBUSA KeJe3a B Cpejie.

6. Ikomorusi MUKpoopraHu3mos (8 4.)
Teopemuueckue 3anamus.

Muxkpodnopa mouBel. B3aumMocBsS3Mm pacTeHHH W MHKPOOPTaHHU3MOB.
B3anMooTHOIIEHHsST MHUKPOOOB MeEXay COOOH TOYBEHHBIMH  YKHBOTHBIMH.
OO6pazoBaHue neperHos.

Muxkpodaopa Boabl. MuUKpoOrooruieckas oreHka Bojbl, €€ OUYUCTKA.

Mukpodiaopa nuieBblx MOpoayKToB. OmpeneseHue YUCTOTHI TMHILIEBBIX
IIPOJYKTOB. bOJIE3HETBOPHBIE MUKPOOPIraHU3MbI IIHILEBBIX IIPOAYKTOB M HX
YHUYTOKEHHUE.

Muxkpodiopa Bo3ayxa. bopr0a 3a 4ncTOTY BO3/lyXa — BaKHEMIee yCcIoBUe
OXpaHbl OKPY>KaIOIIEH Cpe/ibl.

UYenoBedeckuid opranu3m u Oaktepuu. Mukpoduiopa pra, KHIICYHHKA,
KOXH, €€ poJib. JlucOakTeprnos3, MpUIMHBI BOSHUKHOBEHUS U TPODUIAKTHKA.

Hpaxmuuecxue 3aHAmuA.

JlaGopaTopubie padorbl. OOmMII MUKPOOHOJIOTUYECKUN aHAIU3 TOYBHI.
bakrepuonorndyeckoe wuccienoBanue BOIbIL. [IpocMoTp MHKpOQIOpH MOIOKA.
Omnpenenenue yncia 6aKTEPHUl B TACTEPU30BAHHOM M CHIPOM MOJIOKE.

KonnuecTBeHHBIN yU€T MUKPOOPTaHU3MOB, BCTPEYAIOIINXCS B BO3JIYXE.
Okckypeus B COC win B 1a00paTOPUIO MOJIOYHOTO 3aBO/IA.

7. Pojib MUKPOOPTraHU3MOB B NIPUPOJE U )KU3HH Ye10BeKa (8 4.)
Teopemuueckue 3anamusi.

PacnpocTtpaneHne MUKpPOOpPraHM3MOB B NPUPOJE, MOYBE, BOJAE, BO3IYXE.
Ponp MuKpoOpraHu3MoB B KPYroBOpOTE BelIECTB. Poilb MHKPOOPraHM3MOB B
OXpaHe OKpYyXarolei cpeasl oT 3arpsa3Henus. CnupToBoe OpoKeHUE, BHI3HIBAEMOE
IpOXKaMH M OakTepusMH W €ro NPaKTUYECKOe 3HaueHue. MOJOYHOKHUCIIOoe
OpoxeHue. PacripocTpaneHrue MOJOYHOKHUCIBIX OakTepuil B mpupojie. Baxueiue
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MOJIOYHOKHUCHbIE  OakTepuu. [IpuMeHeHHEe MOJIOYHOKHCIBIX OakTepuil B
IIPOMBILUIEHHOCTH. MacCIIsIHOKHCI0€ OpOKEeHNE.

buomnoBpexieHre TeXHUYECKUX OOBEKTOB — KaK Pe3yJbTaT AESITEIbHOCTH
Oaktepuii. OmnpeneneHue OUOMOBpPEXKICHUs] Kak siBleHus. bakrepum —
OMOpa3pyIIUTEIN PE3UHBI, JIAKOKPACOUHBIX TMOKPBITHH, TOPIOYEro, JPEBECUHBI,
Oymaru, TEKCTWIBHBIX BOJIOKOH, KOXH. 3amura OT OHOMOBPEKICHUM.
buoreorexnonorus u 6akrepuu. Mcnonp3oBanue OakTepuii B rOpHOI00BIBAIOIICH
MIPOMBINIJIEHHOCTH, BBIIICIAYUBAHUN METAJUIOB, 0O€CCepUBaHUM yTiieh, O0prOe C
METaHOM B YT'OJIbHBIX IIaXTaX, MOBBIIIIEHUU HEPTEOTAauH IJIACTOB.

I'ennas HHXXCHCPpUA U MPAKTHUYCCKAS MHKp06I/IOJIOFI/I$I. HpOI/ISBOI[CTBO
(l)epMeHTOB, YTJICBOOOB. HH)KeHepHaﬂ OH3UMOJIOTHA, CHHTC3 aMHUHOKHCIIOT.

Hpakmultecmte 3anamuAs.

JlabopaTopuble pa6Gotbl. CrnuproBoe Opokenue; oOHapyxkeHue COp,
KOJM4ecTBa 00pa30BaBIIErOCsS CHUPTA; KAYECTBEHHBIC PEAKIIMM HA ASTUIIOBBIM
CIUPT (C KPUCTATUIMYECKUM MOJIOM, C IBYXPOMOBOKHCIIBIM KaJTHEM).

MI/IKpOCKOHI/IpOBaHI/Ie KIJICTOK )lpO}K}Kef/'I. MHKpOCKOHHpOBaHI/Ie
MOJIOYHOKHCJIBIX 6aKTCpHﬁ; MOJIOYHOKHUCIIOC 6pO>K€HI/I€, OIIPpCACIICHUC MOJIOYHOU
KHUCJIOTHI, 06p330B3BHI€ﬁC$I B PE3YyJIbTAaTC HOAHHOI'O 6p0)KCHI/I}I; IMIPOBCACHUC
KaueCTBECHHOU PCaKIH Ha IMIPUCYTCTBHUC MOJIOYHOM KHMCJIOTBHIL.

MacnsHokuciaoe  OpokKeHHe, MHUKPOCKOIMPOBAHHE  MAaCISTHOKHCIBIX
OaKTepuH.

8. Biusinue (pakTOpoOB OKpY:Kalolieil cpeabl HA MUKPOOPraHu3Mbl (2 4.)

Teopemuueckue 3anamusn. Ousnyeckue (GakTopsl  (TeMIeparypa,
BBICYIIMBAHUE U Jp.). Xumudeckue (akropel (pH-cpeawi, nelicTBhe pa3HBIX
BEIECTB U Jp.). buonornueckue Gakropsl (CHMOMO3, Mapa3UTU3M, XUIITHUYECTBO,
AHTarOHU3M MHUKPOOOB).

Ilpakmuueckue  3anamua.  JlabGopaTtopHble  pa0Gorbl.  PasnuBka
nuTaTeNbHBIX cpell. [loceB, mepeceB MUKpPOOOB, MOJYYEHHE YHUCTBIX KYIBTYD.
Bnusaue  pactBopoB  MuHepambHbiIXx  coieit CuSOs wm NaHCO; Ha
MHUKPOOMOJIOTUYECKYIO aKTHBHOCTH TIOUYBHI.

9. IIpoeKTHO - HccJIe0BaTENbCKAs AeATeJbHOCTD (5 4.)
9.1. TeopeTHuecKue OCHOBBI NPOEKTHO-UCCIEA0BATENbCKONH PadOThI
Teopemuueckue 3anamus.

dopMynupOBaHUE LIEJIN U 3a7a4 UCCIIeI0BaHus, pa3padoTKa MPOrpaMMbl
skcnepruMeHTa. OCHOBHbBIE TPEOOBAHUSA K MUKPOOHOJIOTHUYECKOMY SKCIIEPUMEHTY.
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MukpoOroa0rnuecKue MEeTObI, MO3BOJISIIOIINE Pa00TaTh C KyIbTypOl
HEMaTOreHHbIX OakTepuil. POCT KOJTOHUU MUKPOOPTaHU3MOB.

O6paboTka pe3yibTaTOB JKclepuMeHTa. [lnaHupoBaHHEe BO3MOXKHBIX
JAJIbHEUIIINX TEOPETUYECKUX UCCIIETOBAHUN HA OCHOBE BBIBOJIOB.

9.2. llpeacraBieHue NPoOeKTHO-Uccaeq0BaTebcKkuX pador. IlogBenenue
UTOrOB

Hpakmuuecmte 3anamus.

BroisBnenue (BumeHue) mpoOsieMbl; MOCTaHOBKa  ((hopMynHpoBaHUE)
npooOsiemsl. DopmMyaupoBaHKe TIpeAMETa Kak 00beKTa uccieaoBanus. [loctaHoBka
IEIM;,  TPOSICHEHUE  HESICHBIX  BOMPOCOB.  DOPMYIMpPOBAaHHE  THUIOTE3HI.
[TnanupoBanue u pa3paboTka yU4eOHBIX JEHCTBUI; BBIOOP METOIOB MCCJICIOBAHMS;
cOop nmaHHBIX (HakoruieHHE (DAKTOB, HAOJIOJACHUHN, TOKA3aTEILCTB); MPOBEIACHUE
UCCIICIOBAHUS;, aHaJIW3 ¢ CUHTE3 COOpaHHBIX JIAHHBIX;  COIIOCTaBIICHUC
MOJIYYCHHBIX JaHHBIX M YMO3aKIIOYCHHUH; 00paboTka pe3yJbTaToB; MPOBEpPKa
runore3. [loaroroska, HamMcaHue pabOTHI; CTPYKTYypa TEKCTa; MyOJIMYHAs 3allHTa.
CocraBieHue IUlaHa TeKcTa paboThl. Hammcanue 4YepHOBOTO BapHWaHTa TEKCTa
pabotel. OOcyxjaeHHe HapaOOTOK. BHeceHume mpaBok. Teopus yCIENTHOTO
BBICTYILICHUS JiJIs1 myOsmku. [Iman BeicTyruieHus. [loAroToBka mpe3eHTAMM Ha
OCHOBE BBICTYIUICHHUS BBICTYIJICHHE C HCITOIB30BaHUEM ITPE3CHTAIINH.

BricTyniieHre ¢ BBIIOJHEHHBIMU pa0oTaMu Nepe 00yJaronMMUcs TPYIIIbI
Ha KOHKYpPCaX U HAyYHO-TIPAKTUYECKUX KOH(DEPECHITUIX.

OOPMbBI ATTECTAIIMM 1 ONEHOYHBIE MATEPHUAJIbBI

B Teuenune yueOHOTO TO/1a TIeAaror MPOBOAUT MOATAITHYIO TUATHOCTUKY
YCIIEITHOCTH YCBOECHUSI IIPOrPAaMMHOI0 MaTepuara:

® BXOASUIUN KOHTPOJb (IPOBEPKA 3HAHUHN YUalllUXCSl HA HaYyaJIbHOM
stane ocBoeHus [Iporpammel);

® TEKyIIMd KOHTPOJb (B TEUEHHE BCEro CpoOKa pealn3aluu
[Iporpammsi);

® UTOTOBBIM KOHTPOJIb (3aKIIIOUUTENIbHAS NPOBEPKA 3HAHUW, YMEHHIA,
HABBIKOB M0 UTOram peanuzauuu [Iporpammer).

Bxopasiuuii KOHTpOIb MPOBOAUTCS B MepBbie AHU oOydeHus mo [Iporpamme
U UMEET CBOEH IIEeJIbI0 BBIIBUTHh MCXOJIHBIA YPOBEHb MOJATOTOBKUA OOYyYaroluXxcs,
JUTS1 TOTO YTOOBI CKOPPEKTUPOBATH YUEOHO-TEMATUUECKUI TUIaH.

TGKYIHI/Iﬁ KOHTPOJIb IMPOBOAUTCA C LCIIBIO OIPCACIICHUA CTCIICHHU YCBOCHMA
O6y‘-IaIOIHI/IMI/ICH yqe6Horo Marcpualla WM YPOBHA HX IIOATIOTOBJICHHOCTH K
3aHATUAM.
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DTOT KOHTPOJb JOHKEH MOBBICUTH OTBETCTBEHHOCTh U 3aMHTEPECOBAHHOCTH
oOyyaromuxcs B ycBoeHMH Mmarepuan. OH MO3BOJIIET CBOEBPEMEHHO BBIIBHUTH
OTCTAIOIIHX, a TAKXKE ONepexarouux o0ydeHHs ¢ el Hanbonee 3 (HEeKTUBHOTO
moadopa METOJIOB U CPEACTB O0yUEHUS.

WTOroBelii KOHTPOJIb IPOBOJMTCSA C LEIBIO OIPENCIICHUS CTEICHU
JOCTUXKEHUS PE3YJIbTATOB 00YUYEHUs, 3aKPEIICHNs 3HAaHUN 1 YMEHU.

Buaper nuarHocTuk:
® TECTUPOBAHME;
®  OIpPOC JAETEN BO BPEMS 3aHATHUM;
®  aHaJM3 BBIMOJHEHHOU pabOThI HA KaXJIOM 3aHATHH,
® CcaMOCTOsITeNIbHAsI TBOpUECKas pabora;
® [POBEICHUE KOHKYPCOB, IPE3ECHTALlUN BHYTPHU IPYIIIbL;
e 3auéTHBIC PaOOTHI B KOHIIE TEMATUYECKOTO pa3Jiena;
® Y4acTHE B KOHKYPCHBIX MEPONIPUATUAX PAZIIMYHOTO YPOBHS;

® HTOIroBas aTTcCTaluA.

OPTAHMUBAIIMOHHO-IEJAT'OI'MYECKUE YCJIOBUA
PEAJIM3AIIUUA ITPOI'PAMMBbI

Metoanueckoe odecniedyenue peanusanuu [IporpamMmmsl

B xone oOyuenus no [Iporpamme ucnonb3yroTcs:

e y4yeOHBIE MOCOOHS MO MHUKPOOHUOJIOTHH, MUKPOIKOJOTUH, DKOJIOTHH,
CTaTUCTUKE, BUPYCOJIOTUH;

e Hay4YHas JUTEpaTypa,;

® METOJIWYECKHE YKa3zaHHs 1o cOopy, 00paboTke Mpod, MOCTaHOBKE
AKCIIEPUMEHTA, MPOBEICHUS OAKTEPUOIIOTHUSCKOTO U XUMHUYECKOTO aHAJIH3a,

® HAyYHO-TIOMYJIAPHASA U ACTCKasl HAyYHO-TIOMYJISIpHAS IUTEPaTypa;

® JIMIaKTHYECKHE CXEMBI;

® JUTIOCTPAIUK;

® BHUJICODMIBMBI,

® KOJUICKIHMH.

PesynwraTer paboter mo I[lporpamme odopmisitorcs B BUae
HCCIICOBATEILCKUX PA0OT.

MarepuajibHO-TeXHUYeCKHe yca0Bus peaanzanun [IporpamMmmbl

o Marepuanel: naboparopHas MocyAa, OaKTepUOJIOTHMYECKUE TMETIIH,
aBTOMATUYECKUE IMUIETKU, MPEAMETHbIE U TOKPOBHBIE CTEKJIa, KOHIICHTPAThI
MUATATEIbHBIX CpeJl, HA0OPHI KpacuTeel s OKpPaCKW MHUKpOIpenapaToB:
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MCTHJICHOBAsA CHUHb.

o Mukpobuoaorunyeckoe 000pyA0BaHHUE JIJIsl IPOBEICHUS aHAIHU30B.
o [HudpoBbie MUKPOCKOIIBI
o Hudpossie naboparopuu

CIIUCOK JIUTEPATYPHBI

Cnucok Jqurepatypsbl, HCHOAb3yeMoi npu Hanucanuu IIporpammbi
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2. bopucos JI.Lb. MenuuuHckas MHUKpPOOHOJOTHS, BUPYCOJOTHS, UMMYHOJIOTHS:

Yuebnuk. — M.: OO0 «Meaurmuackoe nHpopMamoHHoe areHTcTBo», 2005.
— 736 c.
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3nanuii, 2007
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Menma, 2012. — 896 c.
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11.I'yceB M.B., Muneesa JI.A. Muxpo6uonorus. — M.: MI'Y, 2003.

12.EropoBa T.A. OcHoBbl OuoTexHONIOTHH: Yuel. mocobue IS BBICII. Tea. y4uel.
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«Axanemus», 2005. — 208 c.
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mukpoopranuzmoB. — CII6. UznarensctBo C-Iletep. YuuBepcutera, 2004 —
192 c.
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