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SROEASYI )

Moaynb pa3spaboTaH Ha ocHoBe YMK lMaceuHurka B.B., lMoHomapeson W.H., CoHnHa H.W. n
npeaHasHadeH 419 0CBOeHWA B 7 Knacce

e B ceHTabpe (YMK MaceuHunka B.B. (KoHLEHTpUYeckuin Kypc, npegmMmeTHas AMHua
«JTUHNA YUSHWY);

e B OKTAGpe - Hoabpe (YMK CoHunHa H.W. «*KrBoi opraHmsmy»);

e B MmapTe-anpene (YMK MaceunHnka B.B. (nnHelnHbIn Kypc) n NMoHomapesoin W.H.
(nMHenHana cTpyKTypa))

Tema moayna moxkeT bbITb BK/AKOYEHa B Mporpammy b Knacca B ciydae paboTsl no YMK
«Cdepbl *KM3HW» 1 B Nporpammy 5 knacca npu pabote no YMK MNoHomapesoin M.H.
(KOHUEHTPUYECKN KypC).

B yuebHOM nnaHe, B 3aBMCHMMOCTM OT MCMNO/b3yemMoro 06pa3oBaTesibHbIM yypeKaeHnem
VMK, Ha n3ydeHue yapctea prbbl 0TBOAMTCA OT ABYX A0 BOCbMU y4ebHbIX 4acoB. OueHb
Ba*KHO, UTOObI B MpoLIecce 0CBOeHMA MaTepuana o rprbax oby4aroumecs NoHAAM, nodYemy
rprbbl 3aHMMaOT 0coboe NosoKeHe B CCTemMe OPraHnyeckoro Mmpa, BblaensarTcs B
CaMOCTOATeNbHOe LLapCTBO Hapaay C LapCTBaMM PACTEHUIM U KMBOTHbIX. [NaBHOe
BHVMaHWMe Npu N3y4eHnm 0CobeHHOCTen CTpoeHua rprboB A01KHO OblTb COCPeA0TOUYeHO
Ha BbIABIEHMM X BMONOrMYeCKMX 0COBEHHOCTeM Kak CamMOCTOATe/IbHOro LapCTBa *KNBOM
nNpUpPOAbI, X POV B MPUPOAE U KU3HU YenoBeKa.

OaHako, 3To NoHMMaHKe gaeTca 0by4yatomca A0BO/bHO C/10XKHO.  cBA3aHO 3TO C Tem,
YTO Ha YPOKax Npu n3yyeHnn rpnboB B Ka4ecTBe Harna4HOro Mateprana MCnoib3yTCA
Yyalle BCero MmMmerLmMecs B LUKO/IbHOM 1ab0paTopum MyASKU LWAANOYHbIX FPUOOB U
na1040BbIe Tesa TPYTOBMKOB, UTO He gaeT oby4yatolmmca npeactasneHmm ob
0COBEHHOCTAX X BHYTPEHHero CTPoeHK1s, @ TakmMe MOHATUA KaK «rnda», «<MuLeamni»
OCTaKTCA ANA HUX TONbKO OTB/IEYEeHHbIMU TepMrHamMmu. BO3MOXKHO, C 3TUM CBA3a@HO TO,
YTO C 3a4aHMAMM, COAEPKALLMMM BOMPOChI O CTPOEHUKM rpnboB, CNpaBaseTcs, CoriacHo
oTyetam QUMN, b He6OAbLLOM NPOLEHT BbiNMYCKHUKOB LUKO/bI.

[MoHMMaHKWe oTAnUMA rpruboB OT APYrMX LAPCTB KMBOW NPUPOAbl HEBO3MOXKHO 6e3
n3yyeHma ocobeHHOCTen CTpoeHMAa rPUOBHOM KNeTKM, 0COBeHHOCTeM NMMTaHnAa 1
PA3MHOXKeHMA rprboB. A 3TO BO3MOXKHO TO/IbKO NPUY NMPaKTUYeCKoM AeAaTelbHOCTH
oby4atowmxca. Bo MHOrMx metogmMyeckmx peKkoMmeHaaumMax npeanaraeTca MCnoib30BaTh
B 60/bllemMm 06beme 06 beKTbl HaTypPasibHOM HArNAAHOCTW AN8 HAabAAGHWK, OMbITOB,
yuyebHbIX nccnegoBaHMi. Harnbonee AoCTYNHbIMK M3 TaKMX 06 bEKTOB ABAAKTCA B TOM
yncae naecHesble rpubsbl.

Mogaynb COCTOUT 13 ABYX Y4eOHbIX YaCoB, M3 KOTOPbIX 14ac — ypouHoe Bpema 1 Tyac —
BHEYPO4YHOe 3aHATKe. YpouHaa 4acTb MOAY /A MOCBALLeHa 3HAKOMCTBY CO CTPOEHMEeM,

0COOEHHOCTAM MUTAHUA U Pa3MHOXKEHUA NaeCcHeBbIX rprboB. Ha BHeypoUHOM 3aHATUN
LWKOMBHUKM CMOrYT CKOHCTPYMPOBaTb MaKeT x/1ebHMLbl, B KOTOPOW CO34aHbl YC/10BUS,

npefoTBpaLlatoLLe NoaBAeHue naeceHn Uiy MakeT MUHK-bepMbl 4119 BblpallBaHWA
rprboB B AOMALUHUX YC0BUAX.
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B Tom cnyuae, Korga Ha U3yyeHre TeMbl OTBOAMTCA 2 Yaca, YaCTb TeOPeTUYeCKOoro
MaTepuasna BblgaeTca 0byyaroMca B BUAE TeKCTOB-MOACKA30K U A40MN0/HNTEbHOM
nHbopMauMm 4o KM nocsae npoeegeHra ypoka. Ecam Ha n3ydeHme rprboB BblgenseTcs
60blUe ABYX YACOB, YPOK 1 BHEYPOUHOe 3aHATMe /y4lle NPoBOAWTb MOC/1e TOro, Kak
0byuaroLMecs No3HaKoMATCA C 06LLeN XapaKTepUCTUKOM rprnboB M 0CobeHHoCTAMM
CTPOeHUA, MUTaHNA U PA3MHOXKeHMsA WAAMOYHbIX rPMB0oB. B 3TOM cayyae oHM cMoryT npum
npoBeAeHn y4yebHOro nccaeaoBaHna 3aKkpennTb U PaclUMpPUTb MMeoLLIMecs 3HaHUA 1
NPUMEHUTb UX 418 06 bACHEHNA YCA0BKI, KOTOPble HE06X0AMMO CO34aTb A4
CTUMYAAUMU UM MHIMOMPOBaHKMA poCTa rpuboB Npu BbIMOHEHUW MPOeKTa.

[na MoTMBMpPOBaHMA 0b6yYaOLWMXCA NpeanaraeTca Asa BugeodparmeHTa. YumnTesnb
MOXeT BblbpaTb 04MH Ha CBOE yCMOTpeHue.

Mpy NnocTaHoBKe yyebHOM 3aga4m HE0OX0AMMO CTUMYAMPOBATb LWKO/bHUKOB K
NOCTaHOBKe BOMNPOCOB MCC1eA0BaTeIbCKOro XapakTepa 1 NpeanonoxKeHuin Ha oCHoBe
MMERLLIMXCA 3HaHWI U OMbITa.

Mocne npocmoTpa BuaeodparmeHTa HE0b6X0AMMO OpraHn3oBaTb 0OCYKaeHme
yBMAEHHOro. Ecam npu 0b6CyKaeHun Toro, Kakme Npmu3Hakm Heobxoanmo nccaeqoBaTh,
4YTObObI OTHECTM OPraHU3M K TOM UM MHOM CUCTEeMATUYeCKOoM rpynne, y 00y4YatoLmxcs
BO3HUWKHYT 3aTPY/AHEHNS, HEOBX0AMMO BCMIOMHUTb, Kakune npunsHakmn (0cobeHHoCTH
BHeLIHero 1 BHyTPeHHero CTpoeHus, BMoxmmmnyecke 0CobeHHOCTH, Mpouecchl
*KM3HeAeATeIbHOCTM, 0COB@HHOCTIN CTPORHMA KIETOK, 0COBRHHOCTM PAa3MHOMKeHMA)
MCNOb3yeT COBpeMeHHasa CUcTemMaTmnKa ANa KnaccuduKaLmm opraHn3mos.

06y aeHMe MOXKHO 0pPraHM30BaTh Kak GPOHTAsbHO, TaK 1 B Manbix (3-5 yenosek)
rpynnax. YuuTento Heobxoammo GUKCMPOBaThL OTBETbI 0byUatowmxca. MoxHO
OpraHn3oBaTh PaboTy TakMm 06pasoB., uyTo Kaxkaad rpynna (Mpu rpynnosoi paboTe) unm
Karkdbl obyyatoLminca (npn nHamMenayanbHon paboTte) no ovepeam BbiCKasbiBaeT CBOM
BOMPOChI 1 NpeanoxkeHusa. [Npmn 3Tom BONPOCh! 1 NpeanoxKeHrs He A40/1KHbl MOBTOPATbLCA.
3a 3T1m gO/MKEeH C1eanTb y4nTensb.

PaboTy No BbINOMHEHWIO MCCeA0BaTeIbCKMX 3a4aHKnii 0byyatoLmeca MOryT BbINOAHATb
Kak MHAMBMAYANbHO, TaK M B rpynnax no 2 yenoseka. [1pn paboTe B rpynne oby4atouimecs
MMEerT BO3MOXKHOCTb 006CYAUTL MMEerLMeca NpeanooKeHms 1 NosyyYeHHble pesynbTaThbl
M NPUIATK K 00LLeMy BbIBOAY.

Mocne Toro, Kak obyyaroueca B rpynnax 06cyamnn, Kakme Nnpu3Hakm ABAAHTCA
OCHOBHbIMW 418 TOr0, YTOObI MOXKHO ObI/T0 OTHECTU NaeceHb K UapcTBy «[ pUbbIy, yunTento
HeobxoaMMOo Ha obuiem nMcTe bymarn nam Ha 4ocke 3adUKCMPOBATb 3TV NPU3HAKKM. ITO
nomMoKeT 06yyaroLMMCa COCTaBUTb M/1aH NPoBeAeHna UCCAe0BaHnAa U BbIACHUTb, Kakne
(4bM) rMNOTe3bl NOATBEPANINCE, HA KaKMe BONPOCh! MM y/Aa/10Ch HANTX OTBET BO Bpems
paboTbl HAg Mogynem.

[Mocne Toro, Kak CN1COK BOMNPOCOB U NMpeasioxKeHnin byaeTt cobpaH, Heobxoanmo
OpraHM3oBaThb paboTy No 06beaVHeHW BONPOCOB M NPeano/IoxKeHn B TemaTnyeckme
rpynnbl. BO3MOXHbIe rpynnbl BONPOCOB:

MnecHeBblie rpmbbl htweek.ru
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EcTb vy nnecenn nnogosoe Teno (muuenuin)?
KakoBbl 0CO6EHHOCTY CTPOEHUA KNETKM NaeceHn?
Kak MoryT pa3mMHOatoTca 3T1 OpraHn3mbl?

Kak npoucxoamT nuTaHme naeceHun?

Mocne Toro, Kak obyyaroueca B rpynnax 06cyamnn, Kakme Nnpu3Hakm ABAAHTCA
OCHOBHbIMW 418 TOr0, YTOObI MOXHO ObI/T0 OTHECTU NaeceHb K UapcTBy «[ pUbbIy, yunTento
HeobxoaMMo Ha obuiem nMcTe bymarn nam Ha 4ocke 3adUKCMPOBATb 3TV NPU3HAKKM. ITO
nomMoKeT 06y4atoLMMCa COCTaBUTb M/1aH NPoBeAeHnsa MCCea0BaHus.

NononHutensHble matepuransl (TeKCT] U TeKcT 2) MoryT 6biTb TPYAHbI 419 MOHUMAHNA B
Cnabblx KAaccax U B TOM C/ly4dae, KorAaa Ha ocBoeHue Tembl «[ pubbi» 0TBOAMTCA 2 ypoKa
(YMK nog pegaxumei V.H. MoHomapesoit, nuHeHas cTpykTypa) uam 3 ypora (YMK
MaceuHuka B.B., npeameTHas nuHna «/TMHWA KnU3HU»). [03TOoMyY MX LienecoobpasHo
MCMOMb30BaTh B CU/bHbIX KAAccax, U knaccax, pabotatowmx no YMK CoHuH MU, «*Knsow
opraHusmy, rae Ha Temy «[pmbbi» oTBOAMTCA 8 Yyacos. [Ana Toro, 4Tobbl 0by4yatoLlmecs
MOr/M AO0Ma NopaboTaTb C TEKCTOM AO0MOHUTENbHbIX MaTepranos, TeKCTbl 3TUX
MaTepuasioB yumTesto HeobxoaMmMo pacneyaTaTb 3apaHee.

BbipawuBaHue 6enon nneceHn Mucor

Cnopbl 3TOr0 rprba U3 Knacca GUKOMULIETOB BCeraa eCTb B KU/bIX MOMELLeHUAX, Kyaa
OHM NMOMaaatoT C TOKAMM BO3/4yXa, @ TAKXKe B Pa3/INUHbIX CeIbCKOX03AMCTBRHHbIX
npoaykTax (oBollax, kapTodesne, ppyKTax 1 T. a.).

BbipacTnTb 6enyto naeceHb MOXKHO HeCKOIbKMMK cCnocobamu,
Cnoco6 1.

ObopyanoBaHuMe: kycoyek benoro xneba, yalka eTpu, XMMUyeckuin CTakaH,
dunbTpoBanbHasa bymara.

1. Ha gHo yawku MNeTpu nonoxkute 2-3 cnoa GpuabTpoBanbHOM bymarn. Ha
dnNbTPOBaNbHYH bymary HanenTe HeMHOro BoAbl Tak, YTOObl OHa CTana BAaXKHOM.

2. Buawky MeTpu Ha dunbTpoBasbHyo Bymary nonoxmTe Kycoyek benoro xaeba m
HaKPONTe XMMNYECKUM CTaKaHOM.

3. MocTasbTe vawky lNetpn B Tennoe mecto (20-25°2C) Ha HeckobKo aHer. Cheaute
3a Tem, 4Tobbl duAbTpoBasbHaA bymara bbis1a NMOCTOAHHO BAAXKHOM.

MnecHeBblie rpmbbl htweek.ru
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Cnoco6 2.

06opyaoBaHMe: KycoyeK 6enoro xa1e6a, NI10THO 3aKPbIBAKLLMACA NAACTUKOBbIN
KOHTelHep, byTbifKa C pacnbianTenem, Boaa.

1. Bo3bMuTe BYThIAKY C pacnbinmMTesnem u cierka onpbiCcKkanTe xi1eb Boaomn. Xneb He
LONYKeH NPOMOKHYTb. [IpOCTO pacnbinvUTe Ha Hero HeMHoro Baaru, YToobbl
CTUMYNMPOBATb POCT NaeceHu. [locTaTouHO 0AMH pas 6pbI3HYTb Ha Hero m3
pacnblaMTens.

2. MonoxkuTe Kycouek xneba B NAaCTUKOBLIM CTakaH M NJA0THO 3aKkponTe ero. B
TeyeHue BCero Noc/aeayroLero akCnepmmMmeHTa ciegyeT gep*aTb eMKOCTb
3aKpPbITOM, YTOObI M3 HEe He MPOCO4YUANCH CNOPbI MAeCeHU, KOTOPYHO Bbl
BblpallmBaeTe Ha xnebe

3. lMocTtasbTe cTakaH B Tensoe mecTo (20-252C) Ha HeCKO/bKO AHel

Uepes Heckonbko (5-7) aHen Ha x1ebe NoaBmuTCa rpubHuLa MyKopa, @ eLle Yepes
HeCKO/IbKO AHel Hag rpubHMLen NoOAHUMYTCA TOHKKME rMdbl, HeCyLIe YepHbIe ro/I0BKU —
CNOPaHrm Co cropamm.

PasBuTre naeceHu

CeeT a4na pocTa naeceHu He TpebyeTcs.

Bbl MOXKeTe MCnonb30BaTh B Ka4ecTBe 06 eKTOB A/18 BblpallMBaHUA NaeceHn GpyKTol,
oBOLLM. XOPOLLUO pa3BMBaeTCA NAeceHb Ha anenbCuHax, nepLe.

[na npoBegeHnsa 3aHATUA MOXKHO TaK*Ke MCMO/b30BaTb MOKPbIThIE MN/1eCeHbH KYCOUKM
Cbipa.

MnecHeBble rpubbl htweek.ru
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BHelwHWM BUa nneceHu

Ha xneb6e Ha cbipe

BHelwHWM BUa nneceHm

Ha anenbcuHax Ha nepue

MpuroToBeHVe NnpenapaTta niecHeBoro rprba

06opyaoBaHMe: MMKPOCKOM, CTaKaHYMK C BOAOW, NUMneTKa, 2 npeaMeTHbIX CTekna, 2
MOKPOBHbIX CTeKa, Kycodek xneba (anenscuHa, nepua v T.4.) C NMaeCeHbHo, MUHLET,
npenapoBasbHas 1rna, NabopaTopHbIN NOAHOC.

1. Mpw nomowm nrHLUeTa BO3bMUTE HEMHOro rpmba c cybcTpaTa 1 nomecTmuTe Ha
npegmeTHOe CTeK/O.

2. Ha cTtekne npu nomouwm NnpenapoBaabHbIX UM Kak MOXKHO CUbHEe U3MenbynTe
00BbeKT.

MnecHeBble rpubsbI htweek.ru
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[lobaBbTe Ha NpegMeTHOe CTeK/0 C y4aCcTKOM rpMOHMLIbI Karato BoAbl.

HakponTe NoKpPOBHbIM CTEK/0M.

PaccmoTpuTe rudbl rprba, Na104080€ Teno 1 Cnopbl Nog MUKPOCKOMNOM NpyY Masiom

yBenmyeHun. MoxKHO paccmoTpeTh riMdbl — CMOPaHrMeHOCLbl U CNOPaHrum.

6. PaccmoTpuTe mmuKponpenapat npu 6obwom yeenandeHun. MoxKHo paccmoTpeTb
KAeTKN FPUBHMLIbI.

7. Tpu nomowm NHLeTa BO3bMUTE HEMHOrO rpmba c cybcTpaTa n nomectTmuTe Ha

BTOpOe NnpeamMeTHOe CTeK/10 1 NP MOMOLLM MpenapoBasibHbIX UM KaK MOXKHO

CUbHEe M3MesnbyYnMTe 06 beKT.

HakponTe cyxon mmkponpenapaT MOKPOBHbLIM CTEeKI0M.

9. llepea NMpPOCMOTPOM HaHeCKTe KanesbKy BOAbl MO4 OAMH KPail MOKPOBHOM0O CTeKNa.

MpoHabntoganTe, Kak OT BOAbl /I0NAOTCA rO/I0BKM 1 pa3neTarnTca Cnopbl rprba.

v e w

o8

MpuroToBneHne npenaparta NaecHeBoro rpuba

obopyaoBaHue OTAENNAM YyYaCTOK nomMecTuIM Ha [06aBUAM Kanito
rPUOHMLbI npeamMeTHoe CTeKN0  BOoAbl

MpuroToBeHVe NnpenapaTta niecHeBoro rprba

HaKpbIAN MUKponpenapaT HaHeC/aM Kan/to BoAbl  passneTeBllnecs
NMOKPOBHbIM nneceHu Ha KpaW MOKPOBHOro  Cropbl rprba
CTeKN0M cTekna

cnopamun
ronos

L - =]

BoJa

s
MHKponpenapar —-1

cnopbl
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MpuroToBneHne matepuana 418 UCCAeaoBaHMa PacnpoCTPaAHRHNA MULIeAMSA NM1eCHeBOro
rpnba B cybcTpaTe

O6opyaosaHme: nyna, Kycodek xneba (nydiue ropbylika) C NaeceHs, OCTPbIA HOXK,
npenapoBasbHaa 1urna, Yalika NeTpu 1am nabopaTopHbIN NoagHOC.

1. llpenapoBanbHOM MUr10M OTOABUHBTE YaCTb N1eceHn B CTOPoHY. OTmeTbTe
COCTOAHMEe NULLIeBOro NpoayKTa nog Hem.

2. Tlpy NOMOLLM OCTPOro HOXKa CPerkbTe BepXHUIA 3an1ecHeBebl ciok C xneba. Ecam
Bbl paboTaeTe c anenbCMHOM, CHUMUTE MOKPbLITYH MeCeHbH KOXKYPY.

3. Tlpu nomoum Aynbl PaCCMOTPUTE NOBEPXHOCTL xs1eba. Ocoboe BHMMaHme
0bpaTuTe Ha nopsbl. Bbl yBMAUTE TOHKME Besble HUTW. ITo-r1dbl rprba.
Ecnn B KauecTBe 06bEKTA NCCeA0BaHUA BbiOpaH anesbCuH, pacCMoTpUTe
BHMMaTelbHO MOBEPXHOCTb N0 KOXKYypoK. Pasgennte anenbCuH Ha A0NbKU U C
MOMOLLbH 1YMbl PACCMOTPUTE BHUMATE/IbHO X MOBEPXHOCTb.

4. PasperkbTe xn1eb. C momMoLbio yMbl MOCMOTPUTE, Ha KaKyk r1yOMHY NPOHMKAoT
rndbl rpubHMLbl. Ocoboe BHMMaHMe 0bpaTmuTe Ha BHeLIHMI C/10W cpe3a: uBeT
MAKOTU 34eCb bosiee CBeT/bIN.

MpuroToBneHre matepuana 418 UccAeaoBaHMa PacnpoCTPaAHRHNUA MULLeMS
nnecHesoro rprba B cybcTpaTe

obopyaoBaHue Cpe3asnu NoKpPbIThbIN rndbl rprba B nopax rMbbl rpnba B
naeceHb BepxXHUI BepXHem csoe
cnon

MNpu HegocTaTKe BpemMeHu B C/1abbix U MeaieHHO paboTatowmxX Kaaccax BMecTo
npoBefeHnsa 1ccaea0BaHna cpesa xs1eba MOXKHO NpeasorK1Tb 00ydatoLmMmca
pPaccMoTpeTb 2-3-AHeBHYH 3KCMO3ULMI0 KyCKa x1e6a, C KoToOporo yaanuav BUAUMbIN
CN10M naeceHu.

MpuroToBieHVe maTepuana ansa uccneaoBaHms 2-3-gHeBHas 3KCNo3mMumMa KycKa x1eoba, C
KOTOPOro yaanmnv BUAMMbIA C/10M NaeceHm
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O6opyaoBaHme: Kycouek xaeba (Nydie ropbyLika) C niaeceHbto, Yatika MeTpu nnm
nabopaTopHbIM NOAHOC, M0OTHO 3aKPbIBAKLLMINCA NAACTUKOBbLIN CTaKaH.

[Mpr MOMOLLM OCTPOro HOXKa CpeXKbTe BePXHWM 3amn1ecHeBesbii C/10M C Xn1eba.
MonoxkuTe xneb B N1aCTUKOBLIN CTaKaH M M/I0THO 3aKpoKTe ero.

MNocTasbTe cTakaH B Tensoe mecTo (20-252C) Ha HeCKO/1bKO AHel

Ha cnegyouwinii geHb nnm yepes ageHb Ha NOBEPXHOCTU xeba NoaBUTCA MnieceHsb.

BwN

Paboume MHCTPYMEHTbI — MUHLETbI, MPernapoBasibHbIe UM /bl, HOXKM — HeCyT B cebe
NOTeHLMasbHY OMNACHOCTb, MO3TOMY NMpK paboTe C HUMKU HeobX0AMMO NPOBECTM
npeaBapuTesbHbIM MHCTPYKTAX Mo TeXHMKe 6e30MacHOCTU.

CpaBHMB pe3y/ibTaTbl CBOEro Uccaea0BaHnsa ¢ MHGopmMauroHHon Tabamuen «0buian
XapaKTepucTrKa uapcTea [prbbi» 00ydatouimecs yBUaAAT, UTO He BCe NPU3HAKM rpnboBs
M

yAanocb 06HapPy*KMUTb Yy naeceHn. BaxkHo MoaBeCTM UX K MbIC/IM O TOM, YTO A/18 BbiABAEHNA
HeKOTOpPbIX MPU3HAKOB HEobX0AMMO CrelranbHoe 060pyA0BaHME U 3HAHWSA, KOTOpPbIe Y
HMX Ha AaHHOM ypoKe 1 3Tane 0by4eHunsa oTCyTCTBOBaM.

[na obcy>kaeHra poam naecHeBbIX r;pB0oB B Nprpoae HeobxoaAnmMo NoaAroTOBUTb
doTorpadum rpnbos. B 3aBUCKMOCTH OT BO3MOXKHOCTEM y4ebHOoro yuperkaeHuns
doTorpadun MorkHO pacnedyaTaTth M pasgaTh Ha napTy (rpynny) uamM 4emMoHCTPUPOoBaTh
Ha 3KpaHe.
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[neceHb Ha gpeBecKrHe

[neceHb Ha Tpynax HaceKoMbIx

[NneceHb Ha no4Be MneceHb Ha rpnbax

Obyuatouimeca GopMyAMpPYIOT, 3aNNChIBAIOT M BbICKa3bIBAKOT NPeANOI0XKEeHN 0 poum
n/aecHeBbIX rPUBOB B perKkiMe MO3roBoro WTypma. YumTens KOMMeHTUpPYeT MosyUYeHHbI
CMUCOK U, paboTas GPOHTANBLHO, LIKOAbHUKM BbIUAEHAT OCHOBHY PaboTy naecHeBbIX
rpnboB B 3KOCKCTEME,

MnecHeBble rpubbl htweek.ru
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Mpn HaAMUMKM BpeMeHu, Npu 06Cy»KaeHMn C 06yYatoLWMMIMCHa POV NaecHeBbIX rpuboB B
obecrneyeHMn NPOLECCOB Pas/NoXKeHNa OpraHUYeCcKMX BelleCTB MOXKHO NMoKa3aTb OMbIT C
APOXKIKAMU.

Ecnv BpemeHM Ha ypoKe He OCTaHeTCs, K BOMpPOCY 0 poau NaecHeBbIX rp1boB B Nprpoae
MOYHO 06paTUTLCA ellle pas Ha ypoKe, MOCBALLeHHOM M3y4YeHUto ponu rpubos B npupoae
N YKNM3HM YesoBeKa. [na Toro, 4Tobbl 0byyarowmeca cMoram nyyue cebe npeacTaBmUTb
naaHeTapHY Posb NAeCHeBbIX rPMH0B MO BO3BPALLEHMIO BeLLLeCTB B KpYyroBopoT
BeLeCcTB, MOXKHO TaK»Ke NMoka3aTb 00Yy4YaoLWMMCA IKCMePUMEeHT Mo MUTAHNI0 APOXKKen 1
NOACHUTb, YTO NOA0OHOE MPONCXOANT M NPU NMUTAHWM NAECHeBbIX rPUOOB.

[emoHcTpauma «BbigeneHue apork*Kamu yrieKkncaoro rasar»

Ob6opyaoBaHMe: agBe NMI0CKOAOHHbIe Kobbl € Npobkamu, 10 r caxapa, 40 r gporkrken,
YYMHA, CNNYKY, BOCKOBbIE MEeKU.

1. B aBe nnockogoHHble Konbbl HanenTe no 200 mn Boabl.

2. B nepsyto konby nomectute 10 r caxapa v 20 r gporkrKkein. 3akponTe Konby
npo6bkoi. Mognuiinte Konby (Hanprmep, «omMbIT»).

3. Bo BTOpYyto KOOy NnomecTnTe 20 r AposkKeln. 3aKporTe Koy NpobKon.
NoanuwmnTte Konby (Hanprumep, <KKOHTPO/IbY).

4, Yepes 2-3 uaca okpacka pacteopa B Konbe Ne1 nsameHmTca.

3axKruTe AyyYnHy 1M onycTuTe ee CHavyana B KOHTPO/bHYH KOnby, a 3aTtem B

OMbITHYHO.

w

ObcyanTe c obyyarowmMmMmunca pesynbTaThl.

BbinosiHeHre TecToBoro 3aganHus (ec1v No3BoAUT BPemA - B K1acce, UM B KauecTse
NPOBepPKM A4OMALLHero 3a4aHnsa Ha CiedyroLemM ypoKe)

PeKOMeH,ﬂ,yeTCH npeasoxXxXnTb o6yqa+ou_w|fv|csq OTBeTUTb Ha BOMPOChLI TecTa, Bbl6paB B
KaxXgom 3aaaHn TO/IbKO 0 gNH npaanben?l OTBerT.

1. MneceHb 1nu 6enbii HaneT Ha x1ebe obpasyeT:
a) MULeNUit LAaMMMHbOHOB

6) MmyKop

B) APOXKHKM

r) KOMoHWA BaKkTepuit
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2. Kaknm cnocobom npenmyLecTBeHHO Pa3HOCATCA CNopbl N1ecHeBoro rpmba’?
a) no soge

6) NPV KOHTAKTE C Te/IOM *KMBOTHOMO

B) Uepes rpsa3HyH NouBy

r) N0 BO34YXY

3.Y rpnboB crnopbl pa3BMBakOTCA:
a) B rmdax

6) B MuKopuse

B) B CNOPaHrmnax

r) B MOYKax

4. Mnogosoe Teno rprbos 06pasyoT:
a) rndsl

6) KopHU

B) N104bl C CEMeHaMM

r) YKOPOUEeHHbI CTebesb C MoYKamm

5. Mo TUNY NUTaHWA NaecHeBble rpubbl ABAAKTCH OPraHM3MamMu:
a) reTepoTpodHbIMM

6) aBTOTPOPHbBIMM

B) GOTOCUMHTE3MNPYHOLLMMM

) XeMOCUHTE3MPYOLLMMN

MnecHeBble rpubbl
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Knrou K Tecty noueHmBaHue
Kntou Kk TecTy: 16, 2r, 3B, 43, 5a.

5 6an10B - Bbl OT/IMYHO MOHANM M 3aNOMHW/AN 0COBRHHOCTH cTpoeHmAa u
KN3HeaeAdATeNbHOCTUM Nn/aecHeBbIX Fpl/I6OB;

4-3 6anna — Bbl YACTUYHO 3aMOMHUAN, MO KAKUM MPU3HAKaM MaeceHb OTHOCUTCA K
uapcTty [purbbI;

2-0 6ann10B - Bbl HE CMOM/IM MOKa 3aMOMHWUTb, MO KaKMM NPU3HaKaM yyeHble Bblaennam
rpnbbl B 0OTAE/bHOE LIapCTBO.

MUHkeHepHble pelueHua

Ha BHeypOouHOM 3aHATUU LKOABHUKM CMOMYT CKOHCTPYMPOBATh MakeT X1ebHuLbl, B
KOTOPOW CO34aHbl YC/0BMA, NpeaoTBpaLLatoLMe NoABAeHMe NAeCeH UAu MakeT MUHU-
depmbl 419 BbipallMBaHMA rpnboBs B AOMaLLHUX yCioBuAX. B 3aBucrmocTn ot
BO3MOXKHOCTe 06pa3oBaTesIbHOro y4YperkaeHna 1 NoAroTOB/IeHHOCTI 0by4YatoLmxcs
yUnTenb MOXKeT MCMO/b30BaTh 419 NPOBeAeHMA 3aHATNA KaK TONIbKO OAMH U3
MMERLLIMXCA BApMaHTOB CLieHapua, Tak U NPeanoxKnTb LUKOAbHVKAM CaMKM BblBpaTh, 4YTO
Obl OHWM XOTeN CKOHCTPYMPOBATh: X1E0HMLY UAU MUHU-GepMy.

B Tom cnyuae, ecam obydarowmmca byaeT NpeasorKeHo Ha X BblIbop CKOHCTPYMPOBaATL
obe mogenu, Heobxoarmo NpeayCcMoTPeThb ABa 00/bLIVX CTONA, HA KOTOPbIX Bbl
pasmMecTuTe Matepuasnbl U 060pyaA0BaHME, He0BX0AMMbIe A8 BbINOMHEHUA MPOeKTOB.
Heobxoanmo, UToBbI 3TV CTO/bI HAXOAUANCH HA A4OCTATOYHOM PACCTOAHMM APYr OT Apyra
A9 Toro, YTobbl 06ecneunTb 0bydaLWMMcA CBOBOAHbLIN AOCTYN K MaTepuranam.

Co3gaHue x1ebHuLUbl 4aeT BO3MOXKHOCTb 00y4YatolmMmMca NoYyBCTBOBaTL Cebs B poam
MHXKeHepa — KOHCTPYKTOpa, M03TOMY A8 OpraHmM3aumm paboTbl MO NPOeKTUPOBAHMUIO
Ba*KHO 06ecneynTb BO3MOXKHOCTb CAMOCTOATe/IbHOM PaboTbl BCeX y4eHUKOoB. J/lydlle,
ecnn obyyatolmeca 06begmMHATCA B rpynna no 3-4 yenoBekKa, co34aayT CBOM
«KOHCTPYKTOPCKMe B0p0». 3TO MO3BONT 3aKpenuTb y 00y4arLmMxCca yMeHne
B3aMMO4eNCTBMA B rpynne A1 nomcka onTMManbHOro pellenmns 1 No3BoAnUT yUmuTento
rOTOBUTb MeHbLLee KO/MYeCcTBO HeobxoaAnMMoro 060pyA0BaHMA U MaTepuana,
HeobxoaMMoro Ans BbiNnosnHeHWa npoeKTa. [pu noaroToBke 060pyA0BaHMA nydLLe
NOArOTOBUTb KOIMYECTBO BO3MOXKHbIX KOMTM/IEKTOB 419 BCex rpymnmn.
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O6opyaoBaHye, Heobxoanmoe A9 Co3a4aHUA XnebHMUbI

JIbHAHOM MeLlLoYeK MOMHO 3aMEeHWTb SIbHAHBbIM

KYXOHHbIM NMoA0TeHuUem

[epeBaHHbIN ALK C MOHO 38aMeHUTb
KPbILKOM HEe meHee KapTOHHOW KOPOOKOM C
25x10x15 KPbILLKOW HE MeHee
25x10x15
[1acTKOBbLIM KOHTenHep C
KpbiwKown 5-10 nnTpos
//)
[ThacTrKoBble NakeTsbl Anda N36bITOYHLIN MaTepuran
NYLLEeBbIX MPOAYKTOB npwv N3roToBACHUMU
X1ebHULbI

MakeTbl U3 KpadT-bymaru
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JloXKKa naacTukoBada
oAHOpa3oBasn

MogcTaBKa B BUAe
peLleTKu

[MNOTHbLIM KapTOH

[1NacTMKOBbLIN KOHTeHep

and coyca

Cunukarenb B makeTax

Conb KpynHas

Mo»KeT ObITb BbINO/HEHa
13 pa3HoOro maTepuana, Ho
[ON*KHA COOTBETCTBOBATb
pa3smepy BblIbpaHHOro
KOHTenHepa

Mo*HO MCNoAb30BaThb
rodpoKapTOH OT KOPOBOK

Yno06HOo 1cnonb3oBaTh 414
CbINy4YMX BeLLecTB

Mo»<HO McnonbL30BaThb
NakeTUKM C CUnKarenem
13 KOPOBOK C 0OYBbIO

Mo»KHO MonoK1Tb BCe AN14
TOro, 4ToObLI 0byYatoLLnecs
Bblbpanu Ha ceoe
yCMOTpeHue, nam
ncnonb3oBaTb Habop,
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Puc

Copa

VYronb gpeBecHbIn nnu
AKTVBMPOBAHHbIN

[peBecHble onuakm

BbiCyLLeHHbIe KOpKK
UMTPYCOBbIX

Hanbonee 4OCTYMNHbIN 411

y4mnTens.
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Macno 4yanHoro gepesa, - Mo»<HO N0NOXKUTbL BCe AN

Mac/0 3BKanmnTa, ‘ TOro, 4TobObLI 0byYatoLMecs

rBO34M4YHOEe Macs0, Macsio = Bblbpanu Ha cBoe

cemsH rpenndpyTa, il YyCMOTpeHue, nau

3BKaNAMNTOBOE Macn10 e MCNOMb30BaTh TO, UTO
Hanbonee 4OCTYMNHO A4
yuuTens.

[MopoLwoK ropunLbl

BaTHble anckm [na HaHeceHna 3dUpPHbIX
mMacern

Bce Heobxoanmeble 414 BbiNMOAHEHWA PpaboTbl MaTepuasnbl  060pya0BaHME Aydlle
PAa3/10>KNTb Ha OAHOM HObLLIOM CTOMe. HeobX0aMMOo TakrKe NoaroToBMUTL paboume mecTa
Ana rpynn (Mo KoIMYecTBY «KOHCTPYKTOPCKUX BHOpPO»).

[lepeBaHHbIe ALLMKM C KPbILLKOM MOXHO M3r0TOBUTH B LUKO/bHOW MacTepckol (npu ee
Hannumm). lepeBaHHbIC ALMKN MOXKHO 3aMEHUTb KaPTOHHbLIMIM KOPOBKamMU,

[1o Hayana NpPoeKTMPOBAHMA NPeaNoKMTe 0byyaLWMMCa NOCMOTPEeTb BuaeodparmeHT
«YMHaga xnebHumua»
https://vandex.ru/video/preview/?text=ymHaa+xnebHuua+suaeo&path=wizard&parent
-reqid=1628522410815267-13165787510048174720-sas2-0825-sas-17-balancer-8080-
BAL- (c 13- no 101 cekyHbl) 1 pasganTe TeKCThl, MPeACcTaBIeHHbIe B TeKCTax-
noackaskax. 0bpaTuTe BHMMaHMe 06y4atoLMXCca Ha TO, YTO 1X BbIbop Heobxoaumom
KOMMAeKTauum ana byayuien xnebHuubl 401KeH 6biTb 060CHOBAHHbLIM.

[Mocne npeacTtaBneHna rpynnamMmm CKOHCTPYMPOBAHHbBIX MU XAe0HUL, yUMTesnto
Heobx04MMO OPraHrM30BaTh C 00yYaOLLMMNCA 0BCYKABHME TOro, Kakre TPYAHOCTU
BO3HUK/N Y HMX B Mpouecce paboThl, peLleHre Kako Npobaembl 0Kkasanock Hanbonee
C/IOXKHbIM, HaA 4em eLle CTOUT NogyMaTb.

MnecHeBblie rpmbbl htweek.ru
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Bo3Mo»KHbIe BapraHTbl MOAeN XNebHMLbI

Ecnn B pabouer nporpamme Ha nlydeHre rpnbos BblgenseTca bosblie 4ByX YaCoB,
MOXKHO NPeaNoXKnTb 00yYatoLMMCA UCMbITaTb CO34aHHbIE MU X1e0HULbI, UCNONb3YA B
KauecTBe KOHTPOs1a OaTOH, MOMeLLeHHbI B M1acTUKOBbLIN NakeT. Yepes Heaento
NMOCMOTPETb, YTO MPOU30LL/IO C X/1e60B B CO3A4aHHbIX 06yUYaOLWMMMCA XNeBH1LaMMU,
CPaBHUTb C KOHTPO/IbHbIM 06Pa3L0M, 06CYANTL NUTOMM UCMbITAHUN.

Co3gaHue mogenu rpubHoM MUHK-depMbl AaeT BO3MOXKHOCTb 06y4atoLMMCA
NMo4YyBCTBOBATb CeOA B PO/N MHKEHepa — KOHCTPYKTopPa, MO3TOMY 418 OpraHm3aumm
pPaboTbl MO NPOEKTUPOBAHMIO BaxKHO 0H6ecnevmTb BO3MOXKHOCTb CAMOCTOATe/IbHOM
paboTbl BCex yyeHMKoB. Jlyylue, ecn obydatouimecs obbeanHATCA B rpynna no 3-4
YyesoBeKa, Co34aayT CBOM «KOHCTPYKTOPCKMEe 60po». ITO MO3BOAUT 3aKpenuTb y
06yUaLMXCA YMEeHVe B3aMMOoaencTBMA B rpynne 415 noucKka onTyMasibHOro peleHus mn

MnecHeBble rpubbl htweek.ru
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MO3BOJ/IUT YUNTENH rOTOBUTb MeHbllee KoNn4yecTB0o HQO6XO,£I,I/IMOFO O60py,ﬂ,OBaHl/|F| M
MaTepnrana, H€O6XO,D,I/IMOFO O1A BbINO/IHEHWMA NPOeKTa. Hpm noaroToBKe O60py,ﬂ,OBaHl/IFI
ny4duie nogrotToBMTb KOMMYECTBO BO3MOXKHbLIX KOMMAGKTOB ANA BCexX rpynnm.

[1o Hayana NpPoeKTMPOBaHMA pa3galTe 0byYaOLLMMCA TeKCThI, NpeacTaB/eHHble B
TeKCTax-noAcKaskax 1 NpeanoXKmnTe NoCMoTpeTb BruaeodparmveHT «BeipalBaHme

LaMMnMHbOHOB»

https://vandex.ru/video/preview/ ?text=ycnosrna%20sbipaLrsaHna%Z20wamMmnHb50HOB

9%208%2000mawHnx%20yvcnoBsuax&path=wizard&parent-reqid=1626374874903173-

7232553852345056118-vlal-4209-vla-l7-balancer-prod-8080-BAL-

946&wiz_type=vital&filmld=5567204342417880182.

ObpaTnTe BHMMaHKe 0by4atoLLMXCA Ha TO, UTO MM He0OX0AMMO COo34aTb YCA0BUS,

HeobxoaMMmble ANAa pocTa rpnbos.

le/l noaroToBKe O60py,ﬂ,OBaHI/IFI ayduie nogroToBUTb KO/IMYECTBO BO3MOMHbIX

KOMI/IEKTOB A41a BCeX rpynmn.

ObopyaoBaHue, Heobxoarmoe 419 Co34aHNA rPUBHON MUHU-GepMbl

Muuennin WamnuHbOHa
(nyulue 3epHOBOM) UK
BelleHKN

[lpogaeTca B MHTepHeT-
MarasmHax

CybcTpaT aAna BbipallvBaHMa
LWaMMMHLOHOB

Mo»XHO KyN1Tb B
MHTepHeT-Mara3snHax
VAN NPUrOTOBUTb
CaMOCTOATEeNbHO

[(pyHTOBaA cmecb AnA
KOMHaTHbIX PacTeHun nam

Topd
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KOHCKWIM HaBO3

I3BecTHAKOBaA/00/10MNTOBAA
KpoLuKa

Men

[1NacTMKOBbIN KOHTenHep C
Kpbiwkown 10-15 nnTpoB

TepmomeTp-rurpomeTp
3NeKTPOHHbIN UAN FMFPoOMeTP,
TepmMmomMeTp *KMAKOCTHOMN

Mo»KHO 3aMeHUTb
0TAEeNbHO M’MrPoMeTPoM
M *KUOKOCTHbIM
TepMomMeTpoM

MnecHeBble rpubsbI
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CoBoOK cagoBbin “~
[yneBepu3aTop Mo»<HO McnonbL30BaThb
Hacaaky ans
pPa30bpbI3rnBaHMa BOoAbI
Ha N1acTUKOBYHO
Oy TbINKY
-

Bce Heobxoanmeble 414 BbiNOAHEHWA PpaboTbl MaTepuasnbl n 060pya0BaHME Aydlle
Pa3/10*KNTb Ha OAHOM H0/bLLIOM CTOMe. Heob6X0AMMO TakrKe NoaroToBMUTbL paboyme mecTa
ana rpynn (Mo KoIMUYecTBY «KOHCTPYKTOPCKUX BHOpPO»).

CybcTpaT 418 BblpalMBaHUA WAaMMMHbOHOB MOXHO NPUOBOPeCTM KaK roToBbIN, TaK K
noAroTOBMTb CAaMOCTOATe/bHO. LLIKOMbHUKM TaK»Ke MoryT MpuroToBnTbL CybcTpaT
camMocToATenbHO. Ho nyylle ncnonb3oBaTb CybCTPaT, NPUrOTOB/IEHHbLIN 3apaHee
yumTenem.

anFOTOBHEHl/Ie cy6CTpaTa 4/1A BblpallnBaHNA LULAMMNMMHbOHOB

Ha 60 mn muyuenvsa: 5 AMTpoB rpyHTOBOM CMeCK A4/19 KOMHaTHbIX PacTeHun nam Topda, 5
ANTPOB KOHCKOro Haeo3a, 0,8 nntpa Boabl, 0,7 nMTpa M3BECTHAKOBOM/40/10MNUTOBOW
KpoLwKu, 150 r mena.

B MHTepHeT-marasmHax MOXKHO
NpMobpecTn Tak*Ke roToBble Habopbl A18
BblpalLMBaHMA BeLLIEeHKM C NoaApo6HON
MHCTPYKLMEN.
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MNocne npeacTaBneHUs rpynnamMmm CKOHCTPYMPOBAHHbLIX UMK hepM yumnTento Heobxoanmo

OpraHM3oBaTh C 06y4YaOLWMMMCA 0BCYKACHME TOro, KakmMe TPYAHOCTM BO3HUK/AN Y HIX B

npouecce paboThbl, peLleHre Kakol NpobaemMmsl 0Kka3asnock Harbonee C/I0XKHbIM, Had Yem
ele CTouT nogymaTs.

Co3peBaHye WaMnyHbOHOB NPONCXOAUT CrycTa 3-4 mecAua nocsie nocaaky muuenmns.

Bo3morKHbIe BapmaHTbl FTPUOHOM MUHU-bepMbl

OBOPYOOBAHME (nonHbI nepedeHs C ykasaHem KonmyecTsa npuseaeH B gaiine
«KOMMIeKTaLMAY).
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