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IHosicHUTEALHAA 3aIIHCKA

[TporpamMma snekTuBHOTO Kypca «Mukpobuonorus» agpecoana ydammmes 11 xmacca. Ona
HaleJIeHa Ha TMOJy4YeHHE IIKOJbHUKAMHM 3HAHUW M YMEHUH, HEOOXOIUMBIX aisi (OPMUPOBAHHS
LEJIOCTHOTO TIPE/ICTABIICHUSI O MUPE MHKPOOPTaHW3MOB, 00 MX pPOJIM B NMPHUPOAHBIX MPOLECCaX U B
YKU3HU YEJIOBEKa, a TAK)KE O METOJIaX MCCIIeI0BaHUs MUKPOMHUPA.

MuKpoOpraHu3Mbl M0 HMX 3HAYEHHIO JUII OHOC(EpHBIX MPOIECCOB, JUIS YElIOBEKa Kak
OMOJIOTUYECKOT0 BHJA M JUISL XO3SIMCTBEHHON JEATENIbHOCTU JIIOJIEH BIIOJHE COMNOCTAaBUMBI C
MIPEACTAaBUTEIISIMH MaKpOMHpa — PACTCHUSIMH U )KUBOTHBIMH, @ B HEKOTOPBIX O0JIACTSIX CYIIECTBEHHO
WX TMpeBOCXOIAT. MeauuuHa U 93KoJoruueckas Oe30MacHOCTh, TEHETHUYecKas WH)XEHepHs U
MIPOMBIIIICHHAs! OMOTEXHOJIOTUS, BETEPUHAPUS U PUTOCAHUTAPUS — PA3BUTUE 3TUX U MHOTUX JPYTHX
cdep AesSTeTbHOCTH YeloBeKa HEBO3MOXKHO 0e3 TITyOOKUX 3HAHUM 0 MUpPE MUKPOOPTaHU3MOB.

B TO ke Bpems BechbMa CKpPOMHOE IOJIOKEHHE, KOTOPOE 3aHMMAIOT MHUKPOOPTaHU3MBI B
o0Opa3oBarebHBIX MporpaMmMax M Y4eOHBIX I[OCOOMAX IO OHOJOTMM JJIsi CpelHEel IIKOJbI, He
COOTBETCTBYET COBPEMEHHBIM TpPEeOOBaHUSAM K YPOBHIO MHKPOOHOJOTMYECKOTO 00pa3oBaHUs
BBIIYCKHUKOB IIKOJbIL. CIOXKUBIIEeCs MPOTUBOPEUUE HYKIAETCS B MPEOJIOJICHUH, a O3HAKOMJICHHE
yUYaIIuXcss ¢ OCHOBAaMH MHKPOOHMOJIOTHH II€JIeCO00pa3sHO HAauMHATH YK€ B CpeaHel mikoje. Bime
U3II0’KEHHOE OOYCIIOBIMBAET aKTyaJlbHOCTh BKJIIOUEHHUS AJIEKTHMBHOIO Kypca «MHUKpOOMOIOTHS» B
nporpaMmy OHOJOTHYECKOTO 00pa3oBaHUsI.

Y4eOHbIi peaMeT: OMOJIOTHS.

dopma y4eOHOIi padoThI: SJICKTUBHASI.

MecT0 3JIEKTHBHOI0 Kypca B IIKOJIBHOM Y4eOHOM IVIaHe: DJIEKTUBHBIN KypCc pacCUMTaH Ha
yuamuxcs 11 knacca. 3anstus npoBosaTcst mo 14 B Henento, 34 vaca.

Hesn kypca:

1.YTouHUTH NpencTaBieHus yUaluxcs O COAECPKaHUM U 3HAHUKU HAYKW MUKPOOHMOJIOTUY JUIs

YeJI0BEKa U YeI0BEUECTBA.

2. AKTyanu3upoBaTh 3HAHUS O XapaKTEPHBIX OCOOCHHOCTSAX BUPYCOB KaK IpeJCTaBUTENeH

HEKJIETOYHOU (POPMBI )KU3HU.
3. Paccmotpers MeTo/1bl 0OHApYKEHUs! BUPYCa U UX MCIIOJIb30BaHHE B IPAKTUUECKOM
BUPYCOJIOTHH.

4. PacmmpuTh MpecTaBiIeHHUE ydyaluxcs O BUpycax:

- BBI3BIBAIONINX 3a00JI€BaHUS PACTCHUH;

- bakTepuodarax;

- BBI3BIBAIONINX 3a00JIEBaHUS Y )KHBOTHBIX U YEIIOBEKa,

5. AKTyaJlu3UpOBaTh U YIIyOUTh 3HAHUS O OAKTEpUsX: a30THUKCUPYIONIUX,
(OTOCHHTE3NPYIOINX, CAMOMOHTAX OPTaHU3MOB KUBOTHBIX M YEJIOBEKA, OAKTEPHSIX — Mapa3uTax,
MOJIOYHOKHCIBIX OaKTepHii.

6. Pacmmputh 3HaHUS O rprbax, MX MCIOJIF30BaHHE B OMOTEXHOJIOTHH.

3apaum kypca:

1. PaccMoTpeTh 0COOEHHOCTH OpraHu3aliy Pa3InYHBIX TPYIIT OPraHU3MOB (BUPYCHI,
OakTepuu, TpUOBI), UX POJIA B MPUPOJIHBIX MPOIIECCaX U 3HAUYCHHE JIJIS YeTTOBEKA.
2. JIOTOTHUTE 3HAHUS O MUKPOCKOIIMYECKUX PACTEHUSX U )KUBOTHBIX.

Metoab! padoThI: JEKIIUN, CEMUHAPBI, IPAKTUYECKUE 3aHATHUS.
Osxupaembie pe3y/ibTaThbl.

1. Bitagets onpeneneHus MU OCHOBHBIX ITOHATUN U TEPMHUHOJIOTHUEH;
2. Hmetsb npeacTaBieHne o JUarHOCTUKU U MPOPHIAKTUKY BUPYCHBIX M OaKTepHalIbHBIX
3a00JIeBaHU pacTEeHUH, )KUBOTHBIX, YEJIOBEKA.
3. Hcnonb30BaTh 3HaHUS O MUKPOOPIaHU3Max Uil BEACHUS 370pOBOro o0pasa »KU3HHU.
4. YMeTh TOTOBUTD MUTATENIbHBIE CPEbI TSl IKCIEPUMEHTA, a TaK e MUKPOIIpernapaThl



JUI. MUKPOCKOIIMYECKUX HCCIIEIOBAHUM;
5. Xenanwe npUMEHUTH CBOM 3HAHUS MTPHU BBIOOPE MpOodeCcChii U CIIeMaTbHOCTEH:
MUKpPOOHO0JIOTa, OHOTEXHOJIOTA, IKOJIOTa, Bpaya, BETEpUHAPA, CIICITUAINCTA TI0
9KOJIOTUYECKOI 0€30MMacHOCTH M 3alllTe PaCTCHUH, a TAK)KEe TeIarora.

Conep:kaHue nporpaMmmsl

BeonHoe 3ansTie

MukpoOrosoryst Kak Hay4dHast ¥ ydeOHas AUCIUIDIMHA, OOBEKThI ee n3ydeHus. OOmas v prKIaHas
MHKPOOHOJIOTHISL, €€ BKHEHIIIHE OTPACITH.

1. Bupycsi

OOmas xapakTepucTUKa BHUPYCOB KaK IPEICTABUTENEH HEKJIETOUHOM (POPMBI JKU3HH, MCTOPHUS HX
OTKpbITHS U n3ydeHust. CTpoeHue BUPYCHON YacTHIbl — BUpHOHA. Kiaccudukaius BUpycos,

JAHK-conepxxamme u PHK-conmepxkamme Bupycwl. B3aumooTHOIIEHHME BHpyca U KIIETKHU-
X03siMHa. MeTo/bl 0OOHapyKEeHUs BUPYCOB.

Bupycsl — nmapasutsl 6akrepuii (6akrepuodarn). Ponb 6akrepruodaros B xu3Hu OakTepuii 1 ux
3HaueHHe A uesoBeka. lcmonb3oBanue OakTepuodaroB B HAy4YHBIX HCCIIEAOBaHUAX, MEIMLIMHE,
BETCPUHAPHH.

Bupycsl — napasutsl pacteHuil (pUTOBHpYCHI), BbI3bIBaeMble MMU Oosie3HU. LlMpKymsaius
(GbuUTOBHPYCOB B IpUpoje. bruomornueckne OCHOBBI 3alIUTHI KYJIbTYPHBIX PACTEHUHN OT BUPYCOB.

Bupychl JKMBOTHBIX M BbI3bIBaéMble MMM Oosie3HH. [IpHpojHBIE OYarM 300MaTOr€HHbBIX
BUPYCOB M WX IMPKYJSAIHUSA. BHOJOrHmyeckre OCHOBBI 3aIIMTHI JOMAIIHUX JKUBOTHBIX OT BUPYCOB.
Bupychl HacCeKOMBIX M UX UCHOJIb30BAHUE POTUB BPEAUTEICH CEILCKOrO U JIECHOTO X034HCTBA.

Bupycer yemoBeka W BbI3bIBaeMble UMM Oone3Hn. CHHAPOM  NPHOOPETEHHOTO
ummyHonedpunura (CIINJ]) — omacHeimas BupycHas 6oje3Hb yenoBeka. KapaHTHHHBIE BUPYCHBIE
Oone3nu. IlpupopHbie ouyarn W TEPEHOCUMKH BHPYCOB UEIOBEKA. bBHOJIOrMYECKHEe OCHOBBI
npOo(UIAKTUKY U JICUECHHs] BUPYCHBIX OOJIE3HEH.

I[IpuMepHasi TeMa NPAKTUYECKOI0 3aHATHA:

JluarHocTrka BUPYCHBIX OoJie3Hel pacTeHuil.

2. baktepun

OO0mass xapakTepucTuka OakTepHil Kak NPOKAPUOTUYECKUX (IOSIIEPHBIX) OPIraHHU3MOB.
BakrepuanbHble KIETKH U OaKkTepHaibHbIe KOJOHUH. Pa3MHOKEHIE U TeHOTUITNYECKas N3MEHUYNBOCTh
Oaktepuil. OOMeH BellecTB M 3Hepruum y Oakrepuil. Ponmb Oakrepuil B KpyroBopoTe OMOT€HHBIX
XUMHAYECKHX D3JIEMEHTOB. bakTepuun — MPOIYIEHTHl W AECTPYKTOPHI OPraHMYECKHUX BEUIECTB, HX
MECTO B 9KOCHCTEMaxX 3eMIIH.

Ponp Oakrepuii B MOYBOOOpA30BaHMM, WX 3HAYCHHE JUISI TOYBEHHOTO TUIOIOPOJIUSI.
AzoTtdukcupyromias aeaTenbHOCTh OakTepuil. bakTepuanbHble yaoOpeHHs U UX HCIOJIb30BaHUE B

3emienenuu. baktepun — mapasuThl pacTEeHUM, MX SKOHOMHYECKOE 3HaudeHHE. buonornueckue
OCHOBBI 3aIlIUTHI PACTEHUI OT OOJIe3HEH.
bakTepun — KOMIOHEHT HOPMaJbHON OMOTHI OpraHuW3Ma >KMBOTHOTO, UX POJb B YCBOCHHUH

MUK KUBOTHBIMH. bakTepuanbHble 00JI€3HM AOMAIIHUX XMBOTHBIX (CHOMpCKas s3Ba, Opylesies,
OPHHUTO3BI H [Ip.), OMOIIOTHYECKHE OCHOBBI WX TPOPHIAKTHKH M JedeHus. [lpupomHbie ouaru
0aKTepHO30B JIOMALIHMX JKUBOTHBIX. bakTepuu — B03 Oymurenu Oone3HeH HACEKOMBIX, HX
WCTIONIB30BAHME TIPOTHB BPE/HBIX BUIOB.

Bakrepun — KOMITIOHEHT HOpMAJIbHOW OMOTBI OpraHM3Ma YeNoBEeKa, MX 3HAYEHUE JUIS 3/I0POBbBS;
TMCOAKTEPUO3bl M UX TpeoioiieHue. baktepun — Bo30ymauTenn Oose3Hel denoBeka, Kiaccudukarms Oak-
TEpUO30B 4YesioBeka. LIMpKysmsiiiss GONEe3HETBOPHBIX OakTepuili B TMPUPOJE, pPOJIb TEPEHOCUMKOB
(HACEKOMBIX, KIICIIEeH, TPhI3YHOB M Jp.) B BO3HUKHOBEHWH OSIHCMHH. BHOJIOrMYeCKHe OCHOBBI
NPOQUIIAKTUKH U JIeYeHUs OaKTepHalbHBIX 00JIe3Hel YeIoBeKa.

Hcnomp3oBanme Oaktepuii B OHMOTEXHONMOTMH. bakTepri — TPOAYIIEHTHl aMHHOKHCIIOT, OEJTKOB,
BUTaMHUHOB, aHTUOMOTHKOB U JAPYTHX LIEHHBIX OMOOPTraHUYECKHX COEAMHEHUM.

IIpumepHbIe TEMBbI IPAKTHYECKUX 3AHATHI:



1. bakrepun — BO30YIUTENM MOJIOYHOKUCIIOTO OPOXKEHHS.

2. ®oTtocuHTE3UpYIOIINE OaKTeprH (IMaHOOAKTEPHH ).

3. Azorukcupyromye 0akTepuy — CUMOMOHTBI PACTEHHIA.

4. baktepun — Bo30yauTeNy 00JI€3HEN KYIBTYPHBIX pacCTeHH (OaKTEPHO30B).
5. OGHapy>KeHHe U KOJIMYEeCTBEHHBIN ydeT OakTepuii (B MOYBE, BOJIE, BO3IYXE).

3. I'puosI

OOmast XapakTepuCTUKa TPHOOB Kak TeTepOTPO(HBIX HSYKAa-PHOTHYECKUX MHKPOOPTaHM3MOB.
Crpoenue, muTaHUe M pasMHOKEHHE TprOOB. Ponb TprOOB B 9KOCKCTEMAX, UX 3HAYEHHE ISl TIOYBOOOPA30-
BaHUS U IUI00POANS OYBBI.

Knaccugukanuss rpuboB. Breiciime W HH3IIME, COBEPIICHHBIE M HECOBEpIICHHBIE TPUOBL
Bakneiiime cuctemarnyeckue rpymibsl TpHOOB U UX IPECTaBUTEIN.

['puObl — CUMOMOHTBI M TApasHUTHl pacTeHWil. MUKOpH3a U €€ pOJib B MUHEPAILHOM NUTAHUU
pacreHuil. JIMmaiHUKN Kak CUMOMO-TMYECKHE OPTraHU3Mbl;, POJIb JIMIIAHHUKOB B SKOCUCTEMAX U UX HC-
TOJIL30BAHME YENOBEKOM. bone3HM pacTeHuil, BbI3bIBacMble TpUOAMH W HMX SKOHOMHUYECKOE 3HAUYCHHE.
I"'prObl — paspyluTeny ApeBECUHbI U IPOIYKTOB ee IepepaboTKy. bruonornueckrue 0oCHOBBI MPOMUIAKTUKI
U JICYECHHS] MUKO30B PACTECHUM.

['prOb1 — mapasuThl KMBOTHBIX U YesioBeka. [yt pacripocTpaHeHHs 3001aTOreHHbIX TPUOOB. TOKCHUHBI
TPUOOB ¥ BHI3BIBAEMBIE MU OTPABJICHHS. BayKHEHIIIIe MUKO3bI JKUBOTHBIX M YEJIOBEKa, UX TMPOPUIIAKTUKA.

Hcnonb3oBanue rpuboB B OHOTEXHONOTUM. ['prMObl — MpOAYLIEHTHl BUTAaMHHOB, (DEpMEHTOB,
O€NKOB, AaHTUOWOTHUKOB M JPYIMX IEHHBIX OHOOpPraHWYecCKHX coenuHeHuid. KynbTHBHpOBaHUE
CheTOOHBIX IPHOOB (TPUOOBOJICTBO).

[IpumepHbIe TEMBbI MPAKTHYECKUX 3aAHATHIA:

6 Mopdoitorust ¥ pa3MHOXKEHHE TPHUOOB.

7 Baxneiiue kinaccbl rpu0OB U UX MPEICTaBUTEIH.

8 JIposxokeBbie TpuObl — BO30OYAUTEIN CIUPTOBOTO OPOKEHUSI.

9 I'pubBI — BO30YAUTENN OOIE3HEN KYIBTYPHBIX pACTEHUI (MUKO30B).
10 Cum6m03 rpubOB U pacTeHui (MUKOPHU3a, JTUIIANHUKH).

11 O6HapyxeHue U KOJTMYECTBEHHBIN y4eT rpuOoB.

4. PoJib MHKPOOPIraHU3MOB B reHeTHYeCKO HHKeHEePHH

['eHeTnueckas MHKEHEPHs] — HaIlpaBJICHUE HOBEHIIEeH OMOTEXHOJIOINH; €€ MPEAMET, 0OBEKThI
U METOJbl MCClleIoBaHUM. MUKpOOPraHu3Mbl Kak UCTOUYHUK (PEPMEHTOB, HEOOXOAMMBIX JUIsl T€HHO-
HMHXEHEPHBIX pa3paboTok. lcrnonab3oBaHMe MHKPOOPraHM3MOB B KaueCTBE HOCHUTENEH (BEKTOPOB)
reHeTH4ecKol MHpopMauu. MUKpOOpraHu3Mbl Kak JOHOPBI U PELUIHUEHTHI LeIeBbIX reHoB. [ eHHo-
HMHXEHEpHbIE pa3pab0TKU Ha OCHOBE MUKPOOPTraHM3MOB U UX UCIOJb30BaHUE B CEIBCKOM XO3SIMCTBE,
IIPOMBIILITICHHOCTH, MEIULIUHE.

5. Mukpockonuyeckne pacTeHusi U ’KUBOTHbIE

(TOTIOTHUTENBHBINA MaTepuan)

MHUKpOCKONIMYECKHE  pacTeHHus (BOJOPOCIM), OCOOEHHOCTHM UWX OpraHM3allik, poiib B
JKOJIOTMYECKUX CUCTEMAX U 3HAYECHUE I YeIOBeKa. BakHeMIme CUCTEMAaTHYECKUE TPYIINbI BOIOPOCIEH
U UX TnOpencraBuTeNM. MUKpPOCKONHMYECKHWE JKUBOTHBIE (OJHOKJIETOYHbIE, WJIM HpocTeiiune),
O0COOEHHOCTH HX OpraHW3alMd, POJIb B HKOJOTMYECKMX CHUCTeMax M 3HA4YeHUE Ui YeJOoBeKa.
Baxneiimune cucreMaTnuecKue rpynisl MPOCTEUIINX U UX MPEACTaBUTENH.

dopma 1 cpeacTBa KOHTPOJIA

1. OcymecTBieHre KOHTPOJIS 32 BHIIOJTHEHUEM TOMAITHUX 3a/IaHUMH.

2. OpraHu3anus caMOCTOSITENIbHONU pabOThl yJaluxcs U OCYIIECTBIEHUE KOHTPOJISA 32 XOJI0M
WX BBITIOJTHEHUSI.

3. IlpoBenenue 1a00paTOpPHBIX PAOOT U MPAKTUYECKHX.



IlepedyeHb V4€OHO-METOANMYECKHUX CPEACTB 00VUYCHHUSA

1.MukpoOuomnorus: 10-11 xn yuebnoe nocobue misa yyamuxes OV / S. C. Hlanupo — M:
BenTana-I"pad, 2008- 272 c. (6ubnmoTeka 3JIeKTUBHBIX KYPCOB)
2. Mukpo6wuonorus: 10 — 11 kmaccel: MeTonuyeckoe mocodue.- M.: Benrtana — I'pad, 2012. —
64 c. — (bubnnoTeka MEKTUBHBIX KYpCOB
3. UuTepHeT pecypchl:
1 http://school-collection.edu.ru
2 http://collegemicrob.narod.ru/microbilogy/ (MukpoOuosOTHs)
3 myshared.ru (mpe3eHTaIUH 10 MUKPOOHOIOTHH)
4 ru.mobile.wikipedia.org ( ciioBapb TepMHHOB)
5 youtube.com (¢puIEMBI O JOCTHKEHUSAX OMOTEXHOJIOTHH)



http://school-collection.edu.ru/
http://collegemicrob.narod.ru/microbilogy/
http://www.myshared.ru/
http://ru.mobile.wikipedia.org/
http://www.youtube.com/

