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MNOACHUTEJIBHASA 3AIIUCKA
O01mas xapakTepucTuKa MPOrpaMMbl Kypca

[Tporpamma y4yeGHOTO mpeaMeTa « MUKpOOHOIOTHS» aapecoBaHa ydammmcs 10 kiaccos.
CocrasieHa 1o mporpamMme 3J1eKTUBHOTro Kypca «Mukpoouonorus» S.C.1lanupo no yuebHomy
nocobuto: Poccuiickas akamemusi oOpa3zoBaHus. bubmmoreka OnekTUBHBIX KypcoB. [.H.
[Tanuna, f.C. [amupo. «Mukpoouomnorus 10-11 xmacce»y. M3parenscTtBo nentp «BeHTana
I'pad». 2008r.r. Kopones 2010r.

Ieas nporpaMmmbi:

NunuBuayanuzanus o0yuenusi. Co3znanue OJIaronpusTHBIX YCIOBHM ISl MOJAEPIKAHUS
uHTEpeca K Ouonoruu, €€ MNPUKIATHOMY HAIMpPABICHUIO — MHUKPOOUOIIOTHH, peIIaroliei
BaKHEHIINE COLUAIbHO-DKOHOMUYECKHE W MOJUTHYecKue 3aaayu. [lomouis B BbIOOpE
npoeCCHOHATLHON esATeNbHOCTH. Peann3anus cBOMX 3HAHUN M YMEHUH, MPUOOPETEHHBIX B
pe3yibTaTe U3y4yeHus Kypca B IPAKTUUYECKOM Xu3HU. Pacmmpenue kpyrozopa. IlozHakomMutsb
YUYalUXCAd C BO3MOYKHOCTSIMU IIOJIYYEHMS] TNMPOAYKLIHMH C MCIOJb30BAHUEM COBPEMEHHBIX
o6uorexHonorui. [lokazare sKOHOMHUYECKOE 3HAUEHNUE MUKPOOUOJIOTUH.

3agauu:

* ChopMHUpOBaTh y yyalluXcsl LEIOCTHOE MPECTaBICHHE 00 MUKPOOUOIOTHH.

* O3HaKOMUTH C OCHOBHBIMH MOHATUSIMHU MUKPOOHUOJIOTHH.

* [IponomKkuTh pa3sBUTHE AHAJIUTHUUECKOTO MBIIUIEHUS, TO3BOJSIONIEr0 00001IaTh,
OLIEHHUBATh, IPOrHO3UPOBATD, PA3IMYHBIE CUTYALIUU.

* [Ipo1omxuTh (OPMHUPOBAHUE YBEPEHHOCTH B COOCTBEHHBIX CHJIAX U BO3MOXKHOCTSX
MyTEM OCYLIECTBIIEHUS AESITEIBHOCTH, JOCTYITHON BO3PACTy Y4aLUXCSL.

* HayunTh omepatuBHO M TBOPYECKH peIIaTh 3a/ayd, MOCTOSHHO BO3HHUKAIOLIUE MpU
OCBOEHUU OCHOB MHUKPOOHOJIOTHH.

* AKTyanu3anus 3HaHuM 10 pazaenam «baktepuny, «Bupyces» u «[ pubb».

* Co3ianue ycinoBHi JJIsi OCO3HAHHOT'O BBIOOpA aibHENIIero 00pa3oBaHus, CBA3aHHOTO C
MHUKPOOHOJIOTMYECKUM HalpaBJICHUEM;

* ®opMHUpOBaHUE YMEHHI CaMOCTOSITEIILHOM, TBOPYECKOI, MO CKOBOM,
UCCIIEIOBATENbCKON pabOThl yHaluxcsl.

* BocnuThIBaTh YBaXKEHUE K T0OPOCOBECTHOMY TPYAY, [TOJy4aeMbIM PE3yJIbTaTaM.

IIVIAHUPYEMBIE PE3YJIbTATBI

JIn4HOCTHBIE pe3yabTaThl OTPAXAIOT CPOPMHUPOBAHHOCTH, B TOM YHCJIE B YACTH:



DKOJIOTUYECKOr0 BOCIIUTAHUS

DTa 3a/1aya Ha COBPEMEHHOM JTale pa3BUTUS YEJIOBEUECKON ITUBUIIM3ALNU MOXKET
OBbITh YCHEIIHO pelIeHa JHIIb Ha OCHOBE TIJIYyOOKOro aHajliu3a BIUSHUS
XO3SHUCTBEHHON  JEATENBHOCTH 4YeloBeKa Ha Ouocdepy 3emum. MoIHbIM
AHTPOTIOTCHHBIM (AaKTOPOM SIBIISICTCSI MPOU3BOJICTBO MUIIEBBIX MPOIYKTOB U CHIPHS
I  TPOMBIIIIEHHOCTM Ha 0a3e Tpex TJaBHBIX OTpaciied HSKOHOMHUKUA —
pacTeHHEBO/ICTBA, >KMUBOTHOBOJACTBA U OMoTexHOnoruu. Bo3aeiictBue 3Tux (akTopoB
MOCTOSIHHOTO pacHIUpsieTcsl W YriyOJseTcss Mo Mepe pocTa HaceleHUs 3eMid |

BO3pacTaHusi NOTPEOHOCTEN JIOCH.

[leHHOCTH HAYYHOTO MO3HAHUS
Muxkpobuosoruueckoe o0pa3oBaHue, IOTy4aeMOe YUalIMMUCS B BBICIINX U CPEIHUX
CHCIMAIIBHBIX 00pa30BaTeNbHBIX YUPESKICHHUSX, IODKHO ONHMPAThCS Ha 0a30BbIC
3HAHUS U HaBBIKM, MOJyYEHHBIE YK€ B CpPeAHEH HIKoJie. DTO OCOOEHHO aKTyaJbHO
JUTSI TOPOJICKUX IIKOJI C OMOJIOTMYECKUM, XUMUKO-OMOIOTHYECKUM HITH SKOJIOTHYECKIM
npoduieM, MHOTHE  BBIMYCKHHKM  KOTOPBIX  NIPOAOJDKAIOT  O0ydeHHEe B
OMOJIOTUYECKUX M METUIIMHCKUX BYy3aX.
CamocrosiTenbHbIe (MCCIeA0BATENbCKIE) Pa0OThl yUAIIUXCS CPEIHEH MIKOJIbI OY€Hb
YacTO TMOCBAIICHBI OMOJIOTHYECKOMY HarpaBieHuio. OOBIYHO OHU HE OTIUYAIOTCA
0OJBIION HayYHOW TIIyOWHOM, MOCKONBKY HE OINUPAIOTCS HAa CHUCTEMHbBIC 3HAHHS
yuammxcss B oOnactu MuKpoOuonoruu. Peanmuszanus mnpeyaraeMod MpOrpaMMbl
MIPU3BAHA MIPEOJIOJIETh 3TOT HEAOCTATOK.
HNuTepec kK MUKPOOHOJOTHM TPU3BaH OPUEHTHUPOBATH MOJOJCKb Ha TOTyYCHHE B
OydylieM CHenualbHOrO O0pa30BaHUS U CIIOCOOCTBOBATH KaIpOBOMY YKPEIUICHHIO
SKOHOMUKH CTPaHBI.
ObecreyeHHOCTh KBAIM(UIMPOBAHHBIMU KaJpaMu — OJHO M3 Ba)KHEHIIMX YCIOBHMA
BO3POXKJICHUSI POCCUHCKON HAyKH, HAIIMOHAILHOW OMOTEXHOJOTHUYECKOW OTPacid U
YKpPEIUIEHHE Ha J3TOM OCHOBE MNPOJAOBOJILCTBEHHOW HE3aBUCUMOCTM Poccuiickoin

®denepanuu.

[TaTproTHUECKOrO0 BOCIIUTAHUS.
Msl ropautcs TeM, yto Poccus — ponuHa HayuHOW (aromurapHoi Teopuu (Mibs
Nneny  MeunukoB), Bupycomorun ([mutpuit  HMocudosuu VBaHOBCkmii), a

BBIJIAIONTUICS  COBETCKMA  YUEHBIM-MUKPOOMOJIOT W  SIUJAEMHOJIOT, OJHA U3



pOJIOHAYAIBHUI]  COBPEMEHHOW  OTEYECTBEHHOW  MHKpoOuosiormu  (3uHauga
BuccapuonoBna EpmonbeBa). M3yueHne HaydHOro HacjaeIusi OCHOBOIIOJIOKHHKOB
POCCUICKOM HayKu, a TakKe HCTOPUM CTAHOBJIEHUS M SBOJIOLHMH LIEHHEUIIETO
HallMOHAJIBHOIO JOCTOSIHUS 00JIHCHO CIIYKUTh BOCIHMTAHHUIO y YYalIUXCs TOPIOCTH 32
CBOIO CTpaHy, 3a POJHOI Kpail, HallMOHAJIbHBIE MPUPOJHBIE pecypchl, GOPMUPOBATH

OepeXHOE K HUM OTHOIIICHUE.

TpynoBoro Bocnutanus

B coBpeMeHHBIX YCIOBHUSIX B CBSI3U C OOCYXJACHHUEM MPEATOKEHUS BEPHYTh B LIKOILY
00s13aTeNIbHOE TPYAOBOE BOCIHUTAHHE YUYalUXCS 3Ta 3agadya MPHOOpETaeT 0COoO0YIo
aKkTyajgbHOCTh. B pamkax peanusaruu [Iporpammel « MukpoOuosiorus» nperycMoTpeHo
dbopmupoBaHHe TPYIOBOM M TEXHOJOTMYECKON KYJIbTYphl IIKOJIBHUKA, CHUCTEMBbI
TEXHOJIOTUYECKUX 3HAaHUM W yMEHUH, BOCIHUTAaHHE TPYAOBBIX, TPAXKIAHCKHX H
NaTPUOTUYECKUX KAuyeCTB €ro JMYHOCTU UX MPO(ECCHOHAIBLHOE CaMOOIMpe/eeHUe B
YCIOBUSIX PpBIHKA, TpyAa, (opMuUpoBaHWE TYMAHUCTHYECKH OPHUEHTHPOBAHHOTO

MUPOBO33PCHHUS.

MertanpeaAMeTHBIMU pE3YyJIbTaTaMH OCBOEHHS OCHOBHOW 00pazoBaTeIbHOU MIPOrpaMMbI
OCHOBHOTO 00111eT0 00pa30BaHusl SBISIOTCS:

1. oBmameHue HaBBIKAMHU CaMOCTOSITEILHOTO MPUOOpPETEHUS HOBBIX 3HAHUM, OpraHU3allud
yueOHOI eI TeNbHOCTH, TTIOUCKA CPEACTB €€ OCYIIECTBICHHUS;

2. yMEHHE IUIaHUPOBaTh MYTH AOCTIDKEHHs IIefieil Ha OCHOBE CaMOCTOSITENBHOTO aHalln3a
YCIIOBUW M CPEJCTB UX JTOCTHWIKEHUS, BBIACIATH allbTEPHATUBHBIE CIIOCOOBI TOCTIIKEHUS IICITH U
BbIOMpaTh HamOojee AP EKTHBHBIA CIMOCO0, OCYIIECTBISITh MO3HABATENbHYIO pedIeKcHio B
OTHOIIICHUH JICHCTBUH MO PEIICHUI0 YIeOHBIX U TTO3HABATENILHBIX 3a/1a4.

3. yMeHuWe TMOHMMATh TpoOJeMy, CTaBUTh BOMPOCHI, BBIIBUTATH THUIIOTE3Y, J1aBaTh
OTpesiefiecHne  TOHATHSAM, KIACCHU(UIIMPOBATh, CTPYKTYpUPOBATh MaTepuan, TMPOBOJIUTH
OKCIIEPUMEHTHI, apTryMEHTHPOBATh COOCTBEHHYIO TO3HIHMIO, (OPMYIHUPOBATH BBIBOABI U
3aKIFOYECHHUS,

4. yMEHUE COOTHOCUTb CBOM JEHCTBUSI C IUJIAHUPYEMBIMU pPE3yJbTaTaMH, OCYLIECTBIISThH
KOHTPOJIb CBOEH JeATENIbHOCTH B TPOILECCE JOCTHKEHHS pPe3ysbTara, ONpPENeNsTh CIIOCOObI
JICHCTBUI B paMKax MPEIJIOKEHHBIX YCIOBUN W TpeOOBaHUM, KOPPEKTUPOBATH CBOW JICHCTBUS B
COOTBETCTBUU C U3MEHSIOLIEHCS CUTYallUEH;

5. ¢dopmMupoBaHHe U Pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH MCIOIH30BAHUS HHCTPYMEHTOB U

TEXHUYECKUX CPEJICTB HMH(DOPMAIMOHHBIX TEXHOJIOTUH (KOMIBIOTEPOB U  MPOrPaMMHOIO



obecrieueHns1) KaKk MHCTPYMEHTAIbHO OCHOBBI PAa3BUTHSI KOMMYHUKATHBHBIX U I1O3HABATEIIbHBIX
YHUBEPCATBHBIX YYEOHBIX JICHCTBUM;

6. yMeHue co3JaBaTh, IPUMEHSITDH U IPEOOPA30BHIBATH 3HAKU U CUMBOJIBI, MOJICIIH U CXEMBI IS
pelIeHus yueOHBIX U II03HABATENIbHBIX 33/ay;

7. yMeHue u3BJIeKaTh UHPOPMALHIO U3 PA3IMYHBIX HUCTOYHUKOB (BKJIFOUAs CPEACTBA MAaCCOBOM
uHopMmarmu, pecypcbl MHTEpHETa), CBOOOIHO MOJIB30BATHCS CIPABOYHOM JIMTEPATypOH, B TOM
YUCIIe U HA AJIEKTPOHHBIX HOCUTENSIX, COOIOAaTh HOPMBI MH()OPMALMOHHON HM30HpaTENbHOCTH,
ITHKY;

8. yMeHue Ha NpaKTHKE I0JIb30BATHCSI OCHOBHBIMHM JIOTMUYECKHMMHU IPUEMaMU, METOIaMU
HaOJII0ACHNUS, MOJIEJIMPOBAHUS, OOBSCHEHUS, PEIIeHUs IPOOIeM, IPOTHO3UPOBAHUS U JP.;

9. yMeHue BBHINOJHATH IO3HABATEIBHBIC M TPAKTUUECKUE 33JaHUsI, B TOM YHCIIE TIPOSKTHEIE,

10. ymenue pabotats B rpymne — 3((HeKTUBHO COTPYAHUYATh U B3aUMOICHCTBOBAaTh HA OCHOBE
KOOpJMHAIMM pa3JIMUHBIX TO3UMIMHA IpH BbIpaOOTKE OOIIEro pELIeHuss B COBMECTHOM
NeATeNIbHOCTH; CITyIIaTh MapTHEPa, (GOPMYIUPOBATh U ApryMEHTHPOBATh CBOE MHEHHE, KOPPEKTHO
OTCTauBaTh CBOKO MO3UIUI0 U KOOPAUHHUPOBATH €€ C MO3UIMH TAPTHEPOB, B TOM YHUCIIE B CUTYALIUH
CTOJIKHOBEHUSI MHTEPECOB; MPOJYKTUBHO pa3peliaTb KOH(GIMKTHl HA OCHOBE y4eTa MHTEPECOB U
MO3UIUI BCEX €ro y4acTHHKOB, MOWCKAa M OIIEHKU aJlbTEPHATHUBHBIX CIIOCOOOB pa3pelieHus

KOH(JIMKTOB.

IIpenmeTHble pe3yJibTaThI:
BeimyckHUK HayduTCS:
. XapaKTepu30BaTh OCHOBHBIE  METObI NO3HAHUA:  HAOJIOJCHHUE,

HN3MCPCHUEC, OKCIICPUMCHT,

. IIPUMEHSATH 3HaHUS, [IOJyYCHHbIE IIPU U3YYEHHUU KypCa B IIOBCEIHEBHON KU3HU

. YMETb BBINIOJHATH aHAJIN3 MTOYBBI (HAIMYME MUKPOOPTaHU3MOB);

. OLICHUBATh BIIMSHUE OMOJOTHYECKOrO 3arps3HEHUs OKpYXalolled cpeibl Ha OpraHu3M
YEIIOBEKA;

. IpaMOTHO 00paIIaThCsl C BEIECTBAMU B IIOBCETHEBHON )KU3HU

MecTo kypca B yuyeOHOM IIaHe: MPOAOKHTEIBHOCTh oOyuenust 1 rtom. Ilporpamma

paccunTada Ha 68 Jaca (2 Jaca B HEJeNi0).



COILEPXKXAHUE TTPOI'PAMMBI

Tema 1. BBoaHoe 3ansitue. (2 yaca)

MukpoOuosnorus Kak HaydHas ¥ y4deOHas JUCIMIUIMHA, OOBEKTHl €€ M3y4YCHHS.

OOm1as u npuKIagHas MEKPOOHOJIOTHS, €€ BaXKHEHILINE OTPaCIIH.

Tema 2. Bupycsl (18 yacoB)

OOmas XapakTepUCTHKA BUPYCOB KakK IMPEICTABUTENCH HEKJICTOYHOW (DOPMBI KHU3HH,
UCTOpUA UX OTKPBITUS U u3yueHus. CTpoeHre BUPYCHOM yacThlibl — BupuoHa. Kiaccudukaus
BHUPYCOB,

JAHK-conepxxamme u PHK-conepxaiue Bupycsl. B3auMooTHOIIEHHE BUpyca U KIETKU-XO0351HA.
MeTtoib1 0OHApY>KEHUSI BUPYCOB.

Bupycel — nmapasutsl 6akrepuii (6akteprodaru). Pons 6akreprodaroB B KU3HU OakTepuil u
X 3HAa4YeHWE s dYenoBeka. lcmonmp3oBanme OakTepuo(daroB B HAayYHBIX HCCIIEAOBAHUSAX,
MEAULIHE, BETEPUHAPUU.

Bupycel — napasutel pacteHuil (GUTOBUpPYCHI), BbI3bIBaeMble UMM Oosne3Hu. Llupkyssims
¢dbuToBUpPYCOB B Ipupoze. buonornueckrue OCHOBHI 3alIUTHI KyIbTYPHBIX PACTEHHIA OT BUPYCOB.

Bupychl )KWBOTHBIX U BbI3bIBaeMbie MU 00Jie3HH. [IpupoiHbIC 04aru 300MaTOreHHBIX BUPYCOB
U UX LIHUPKYJIALMS. buonornyeckue OCHOBBI 3alIUThI IOMAILHUX KUBOTHBIX OT BUPYCOB. Bupycel
HACEKOMBIX M UX HMCIOJIb30BAHUE POTUB BPEIUTENICH CEIBCKOTO U JIECHOTO X03SIHCTBA.

Bupycel denoBeka ©  BbI3bIBaeMble HMU  Oone3Hd. CHHIpPOM  MPUOOPETEHHOTO
ummyHoneduiuta (CIIMJ]) — omacHeiiimas BupycHas OoJjie3Hb denoBeka. KapaHTHHHBIE
BUpyCHbIe Oone3Hu. [IpuponHble ouarm W TMEPEeHOCUYMKH BHPYCOB dYenoBeKa. buomornyeckue
OCHOBBI IPOPHIIAKTUKHU U JIEUYEHUSI BUPYCHBIX O0JIE3HEN.

Tema 3. Bakrepun. (20 yacoB)

OOmas xapakTepucTHKa OakTepuil Kak MpPOKapUOTUYECKUX (IOSAEPHBIX) OPraHU3MOB.
bakrepuanbHble KiIeTKM U OakTepualibHble KOJOHMM. Pa3MHOXXE€HHME M TeHOTHUIHYEecKas
U3MEHYMBOCTh OakTepuil. OOMeH BelecTB U 3Hepruu y 6akrepuil. Posb 6akrepuil B kpyropoporte
OMOTreHHBIX XMMHMYECKHX 3JI€MEHTOB. bakTepun — MpoayLEeHThl U JIeCTPYKTOPhl OpraHUYEeCKUX
BEIIIECTB, UX MECTO B BKOCUCTEMAX 3EMJIH.

Ponp OGakTtepuii B mouyBOOOpa3oBaHMHU, HMX 3HAYEHHWE JUIS TIOYBEHHOTO ILJIOJOPOJIHSL.
Azotdukcupyromias 1esTenbHOCTh 0akTepuil. bakrepuanpHble yI00peHus: U UX UCIOJIb30BAHUE B
3emiiefienuu. baktepun — mapa3uThl pacTeHHM, UX 3KOHOMHYECKOE 3HaueHHe. bronornueckue
OCHOBBI 3aIIUTHl paCTEHHH OT OoJIe3HEH.
baktepun — KOMIOHEHT HOpMaIbHOM OMOTHI OpraHu3Ma >KUBOTHOTO, UX POJIb B YCBOSHUH MUIIH
KUBOTHbIMU. bakTepuanbHble O0JIe3HM IOMAIIHMX >XHMBOTHBIX (cHOMpcKas si3Ba, Opylesies,
OpPHUTO3bI U Jp.), OMOJIOrHYEeCKHEe OCHOBBI MX MpOo(UIaKTHKU U jedeHus. [IpupoaHbie ouaru

6aKTCpI/1030B JOMAIIHUX »KUBOTHBIX. BaKTepI/II/I — BO36y,HI/ITCJ'II/I Oose3Hel HaCCKOMBIX, HX
HCIIOJIb30BAHUC MMPOTUB BPECAHBIX BUIOB.
BaKTCpI/II/I — KOMIIOHCHT HOpMEU'ILHOﬁ OMOTHI opraHm3ma 4YeCJIOBCKa, WX 3HAYCHUC JIA

3I0pOBbS; MUCOAKTEPHO3bl U MX TMpeojoyieHne. baktepun — B0o30yauTenu OOJIe3HEH YeIoBeKa,
KiIaccuukanus O0akTepruo3oB uenoBeka. L{upkynsiust 0oJe3HETBOPHBIX OaKTepuil B MpUPOJE,
POJIb TMEPEHOCYMKOB (HACEKOMBIX, KJIElled, I'PhI3YHOB U Jp.) B BO3HUKHOBEHUHU SIUAECMUH.
Bbuonornyeckne 0CHOBBI MPOMUIIAKTUKY U JIeUeHUsI OaKTepHaTIbHBIX O0JIe3HEH UesioBeKa.

Hcnonb3oBanne OakTepuii B OMOTEXHOJOTMHU. bakTepun — MPOAYHEHTHl aMHHOKHCIIOT,
0€JIKOB, BUTAMUHOB, aHTHOMOTHKOB M JIPYI'HX LIEHHBIX OMOOPraHNUECKUX COCTMHEHHH.

[IpumMepHbIe TEMBbI MPAKTHYECKUX 3aHATHMN:
Paboma 1. MEKpPOCKOT U €r0 YCTPOHUCTBO
Paboma 2. TlpurotoBieHne npenaparoB (Ma3KoB) U OKpacka
HX MPOCTHIM U CIIOKHBIMUA METOIAMHU



Paboma 3. 3HakoMCTBO C OCHOBHBIMH (hOpMaMK OAKTEPUH U JPYTUX MUKPOOPTaHU3MOB, a TAKXKE
MPOCMOTP X B )KHBOM COCTOSIHUH U OITIPEeSICHUE pa3MepoB.

Paboma 4. TlpurotoBneHne MUTATENBHBIX CPE] ISl BBIPAIIMBAHUS MUKPOOOB 1 METOJIBI

CTEpHIH3ALUH

Paboma 5. OcHOBHBIE NPUHIUIIBI KYJIbTUBUPOBAHUS MUKPOOPIaHU3MOB Ha IUTATENBHBIX Cpeliax

Paboma 6. Mukpockonnieckoe ucciieloBanie Bo30yaureneit

CHHMPTOBOTO U MOJIOYHOKHCIIOTO OPOXKECHUS

Paboma 7. Mukpockonmueckoe Hcciae0BaHIe MACITHOKUCIBIX, EIUIF0I030pa3araloniux 1
NEeKTHHOPA3JIaralonuX OaKTepuit

Paboma 8. Oxucnenne yriieBoI0B B YKCYCHYIO KUCIOTY B 00pa30BaHIe JUMOHHOM KHCIOTHI

Paboma 9. Mukpockonust Bo30yanTeNel mporecca aMMOHU(BHUKAIIMY 1 KaYeCTBEHHAS Peakus Ha aMMHUaK
U CEPOBOAOPOJ

Paboma 10. Mukpockomdeckoe n3ydeHne Bo30yanTeneit HUTpu(uKkanny 1 Ka9eCTBEHHAS PEeaKIis Ha
ammuak, NO2 u NO3

Paboma 11. VI3yuenue nenntpuuuupyomux 6akrepuii n kadyectsenHas peakius Ha NOs, NO3, NH3 u Ha
o6pazosanue ra3oB (N2 u CO»)

Paboma 12. VccnenoBanne a30THUKCUPYIONUX OAKTECPH.

Paboma 13. KonnvecTBeHHBIH ydeT OaKkTepuil B IOYBE

Paboma 14. ObHapyxeHHE MUKPOOPTaHU3MOB B BO3/yXE U BOJIC

Tema 4. I'pu6bl. (24 yac)

OOmass  xapakTepucThuka  TpuOOB  Kak  reTepoTpO(HBIX  AYKAPUOTUUECKUX
MHUKpoopranu3zmMoB. CTpoeHue, MMTaHue U pa3MHOKeHHe rprOoB. Ponb rpu0oB B akocucTeMax, UX
3HAaYEeHHE /715 T0YBOOOPA30BaHUS U TUIOI0PO/IUS TTOUBBI.

Knaccudukanus rpuboB. Briciine u Hu3IIMe, COBEPLICHHbIE M HECOBEPILEHHBIE I'PHOBI
Baxkneiiiue cuctematuueckye rpynisl TpiOOB U UX MTPEICTaBUTEIN.

I'prObI — cUMOMOHTHI M NTAapa3uThl pacTeHni. MUKOpH3a U ee pojib B MUHEPATIbHOM MTUTaHUH
pactenuil. JInmaiHUKY Kak CUMOMOTHYECKHE OPTaHU3MBI; POJIb JIMIIAHHUKOB B SKOCHCTEMAX U UX
UCTIONIb30BaHUE YeJIOBEKOM. bore3Hu pacteHuil, BbI3bIBaeMble TpHOaMH M MX HKOHOMHYECKOE
3HayeHue. ['pubdbl — paspymmreny IpeBeCHHbl U NMPOAYKTOB ee mepepadboTku. buonorndeckue
OCHOBBI IPO(PUIIAKTUKHU U JIEYEHUS] MUKO30B PACTEHHH.

['puOb1 — mapa3uThl KUBOTHBIX U yenoBeka. [IyTu pacnpocTpaHeHns 3001aTOreHHbIX TPHOOB.
TokcuHBI TpUOOB U BBI3bIBAEMbIE MU OTPaBJICHUS. BaxkHelIne MUKO3bI )KUBOTHBIX U YEJIOBEKa,
uX MpOo(UITAKTHKA.

Hcnonp3oBanue rpuOOB B OMOTEXHOIOTUH. [ puObl — MpOAyLIEHTH BUTAMUHOB, (pepMEHTOB,
0€nKoB, aHTUOMOTHKOB M JIPYTMX LEHHBIX OMOOpraHudeckux coequHeHui. KynbTuBupoBanue
Cbe100HBIX TPpHOOB (TPUOOBOJICTBO).

HpI/IMepHBIC TCMBI IIPAKTUYCCKUX 3aHATHM:

Paboma 1. Mopdororus 1 pa3MHOXKeHHE rpHOOB.

Paboma 2. Baxxnemre Knaccsl TpHOOB M NX MPEICTaBUTEINH.

Paboma 3. JIpoxokeBble TPHOBI — BO30YIUTENN CIUPTOBOTO OPOXKEHMS.

Paboma 4. T'pubb1 — Bo30yanTenn 6osie3HEH KyIbTYPHBIX pacTeHUH (MUKO30B).

Paboma 5. CumOM03 rpubOB 1 pacTeHunii (MUKOPH3a, JINIIAHHIKN).

Paboma 6. ObHapyXeHHE U KOJMYECTBEHHBIN y4eT rpruOoB.

Paboma 7. MEKpOCKOTIMUECKOE MCCIIEIOBaHNE BO30YIUTENEH MOJIOYHOKUCIIOTO OPOIKEHHUS

Tema 4. Posib MUKPOOPTraHU3MOB B FreHeTHYeCK0il nH:KeHepuu (6 4yacoB)



I'eHeTHYecKkasi MHKeHePHUs] — HAIPaBJICHUE HOBEHINEH OMOTEXHOJIOTHH; €€ MPEAMET,
00BEKTBI U METOABI UcCIeI0BaHNH. MUKPOOPraHu3Mbl KaK HICTOYHUK (PEPMEHTOB, HEOOXOAMMBIX
JUISl TEHHO-UH)KEHEPHBIX pa3paboTok. Vcnonb30BaHHEe MUKPOOPTAaHU3MOB B Ka4eCTBE HOCUTEICH
(BeKTOpOB) reHeTHuecKol HH(popManuu. MUKpOOpraHu3Mbl Kak JOHOPBI ¥ PELIMITUEHTHI LEJIEBBIX
reHoB. | 'eHHO-UH)KEeHEepHBIE pa3paOdOTKH HAa OCHOBE MHMKPOOPIaHM3MOB M HMX HCIIOJH30BAaHHE B
CEJIbCKOM XO3SIMCTBE, IPOMBIIUIEHHOCTH, MEULIMHE.

Ilpakmuueckue 3anamus

IlIpoekmui: “Tlonesnbie u BpeaHble Oaktepun B arposanamadre”, “I'puObi— mapasuTbl
KYJIbTYPHBIX pacTeHuil”, “CumMOM03 KyJIbTYPHBIX PACTEHUN U MUKpPOOPraHu3MoB”, “CaHuTapbl
nouBsl”’, ‘“XKuBasg muma” (00 MCIOIB30BAHUHM MHUKPOOHMOJIOTMYECKHX MPOIYKTOB B MUTAaHUHU

YCJIOBCKA U )KI/IBOTHBIX) .

TEMATHYECKOE IINIAHUPOBAHHUE

Ne | Ha3BaHme pa3aeJioB KosmuecTBo yacos JIeKTPOHHbIE
n/n U TeM uudposbie
Bcero| Teopernuec| IIpakTHyecku (1 pp )
o0pa3oBaTejibHbIE
KHe e pabdoThbI
ecypesl (OOP
MarepuaJl pecypeet ( )
1 BBoaHoe 3ansTHE 2 1 1
2 Bupycst 18 18 - https://lesson.academy-
content.myschool.edu.ru/less
on/c4651572-dbc3-49a7-
8dd7-d72d1b01efd6
3 bakrepuun 20 6 14 https://lesson.academy-

content.myschool.edu.ru/less
on/030017f9-€928-4a8b-
be5f-c3ef3b741bef

4 I'pu6sI 24 17 7 https://lesson.academy-

content.myschool.edu.ru/less
on/c4651572-dbc3-49a7-
8dd7-d72d1b01efd6

5 Pomm 6 6 0 https://lesson.academy-

content.myschool.edu.ru/less
MHKPOOPraHn3MOB B
on/aa7a3c7a-6db6-4e35-
TCHETHHCCKON b7d8-dce40646075f

WH)XEHEPHUU
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https://lesson.academy-content.myschool.edu.ru/lesson/c4651572-dbc3-49a7-8dd7-d72d1b01efd6
https://lesson.academy-content.myschool.edu.ru/lesson/c4651572-dbc3-49a7-8dd7-d72d1b01efd6
https://lesson.academy-content.myschool.edu.ru/lesson/c4651572-dbc3-49a7-8dd7-d72d1b01efd6
https://lesson.academy-content.myschool.edu.ru/lesson/030017f9-e928-4a8b-be5f-c3ef3b741bef
https://lesson.academy-content.myschool.edu.ru/lesson/030017f9-e928-4a8b-be5f-c3ef3b741bef
https://lesson.academy-content.myschool.edu.ru/lesson/030017f9-e928-4a8b-be5f-c3ef3b741bef
https://lesson.academy-content.myschool.edu.ru/lesson/030017f9-e928-4a8b-be5f-c3ef3b741bef
https://lesson.academy-content.myschool.edu.ru/lesson/c4651572-dbc3-49a7-8dd7-d72d1b01efd6
https://lesson.academy-content.myschool.edu.ru/lesson/c4651572-dbc3-49a7-8dd7-d72d1b01efd6
https://lesson.academy-content.myschool.edu.ru/lesson/c4651572-dbc3-49a7-8dd7-d72d1b01efd6
https://lesson.academy-content.myschool.edu.ru/lesson/c4651572-dbc3-49a7-8dd7-d72d1b01efd6
https://lesson.academy-content.myschool.edu.ru/lesson/aa7a3c7a-6db6-4e35-b7d8-dce40646075f
https://lesson.academy-content.myschool.edu.ru/lesson/aa7a3c7a-6db6-4e35-b7d8-dce40646075f
https://lesson.academy-content.myschool.edu.ru/lesson/aa7a3c7a-6db6-4e35-b7d8-dce40646075f
https://lesson.academy-content.myschool.edu.ru/lesson/aa7a3c7a-6db6-4e35-b7d8-dce40646075f

Pexomenayempblie TeMbl pedepaToB sl y4auxcsl.
1. Coobmienwust:
[ P.Kox — oJtuH 13 OCHOBOIIOJIO)KHUKOB COBPEMEHHOW MUKPOOHOJIOTHH.
[] JI.ITactep — ocHOBaTENb COBPEMEHHON MUKPOOHOIOTHMH U UMMYHOJIOTHH.
[ XKuznb u gearenbHOCTh Anekcanapa diemMunra.
2. PaboThI Hcclie[0BaTEIbCKOTO XapaKTepa:
[ Bnusinue ¢pakTopoB Cpeibl Ha POCT U Pa3BUTUE MOJIOYHOKHUCIIBIX OaKTEpUH.
[ Bnusinue TemMnepaTypHBIX YCIOBUN HA POCT U Pa3BUTHE TIECHEBBIX IPUOOB.
[] I3MeHeHue BUI0BOTO COCTaBa MPOCTEUIINX OPraHU3MOB B CEHHOM HAacTOE€.
[1 3y4eHue ycIoBUH IS )KU3HEACATEIIHHOCTH JIPOIKKEBBIX TPHOKOB.
] OnpenienieHye CTENEHH 3arpsi3HEHUs BO3/lyXa 110 BUJIOBOMY COCTaBY JIMIIAWHUKOB.
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o JlabopaTopusi arpoOMOTEXHOJIOTHIA



Y4eOHasi yCTAHOBKA BbIPAINMBAHUSA U JIEMOHCTPAIIUM PACTEHNH
MuKpoCKoOnbI

IIpeamMeTHbIe CTEKIIA
IIpenapoBajibHbIE UTJIbI
bakTepuoJsiornyeckue neTaIu
CnupToBKH

XuMHUYeCKHe PeaKTUBBI M KPACUTEJIHN
XuMuyeckas mocyaa

Tepmocrar

AcCTOKJIaB

Becnl

DileKTpUYeCcKas IVIUTKA



JIneT koppeKkunu BBINOJHEHHUS POrPaMMbI IO KypCy

Ilepuon | Kon-Bo | Koma-Bo [Iprunna Cnoco6 ycTtpaHeHust
YacoB qacoB OTCTaBaHUI (BI/I):[ KOPPEKIMH —
1o 1o COKpAaIIEHNE YaCOB I10
IJIaHy paszeiy, UCIIOJIb30BaAHUE
(axty pe3epBa, 3aMelleHuE)
1
4EeTBEPTH
2
YETBEPTH
3
YETBEPTH
4
4ETBEPTH

I'on
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