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IlosicHuTeNBLHAS 3alIHCKA

[IporpamMma pomonHUTENBHOTO OOpa3zoBaHusi AeTet «MukpoMup» anpecoBana ywamumcs 11-12 ner,
KOTOpBIC HMHTEPECYIOTCS HCCICAOBAHUSIMH M TIOTYYCHHEM JIOKA3aTEIIbCTB OMBITHBIM ITyTEM, MPOrpaMMa
peanusyetcst Ha 6a30BOM ypOBHE.

JononnutensHast — oOmieo0pa3oBarenbHast mporpamMma  «MukpoMup»  cocTaBieHa COTJIACHO
tpeboBanusiM denepanpHoro 3akoHa PO ot 29.12.2012 roma Ne273 — ®3 «O6 obpazoBannu B Poccuiickoit
dbenepanuny, Genepanbubiii 3akoH ot 29.12.2012 Ne 273-D3
«O0 oOpazoBanuu B PDy. denepanbHblii MpoekT «Ycmnex Kaxaoro pedenka» (ytB. 7 aexadps 2018 r.).
[lpuka3 MunuctepctBa mpocBenienuss Poccuiickoii @enepanmun ot 9 nHosOps 2018 r. Ne 196 «O6
yrBepxaeHun [lopsnka opraHu3zaldid W OCYIIECTBICHHS OOpa3oBaTENbHOM  NEATENBHOCTH IO
JOTOTHUTENBHBIM ~ 00IIe00pa30BaTeIbHBIM  IporpaMMaMy».  MeTOAMYECKue  PEeKOMEHIAUH 110
MIPOCKTUPOBAHUIO JOMOIHUTEIBHBIX 00IIc00pa30oBaTeIbHbIX 00Iepa3BuBamux nporpamm ot 18.11.2015.
MunncTepcTBO 00pa30BaHUs U HAYKH.

[IporpaMMa #MeeT €CTECTBEHHOHAYYHYIO, HHTEIUICKTYaJIbHYI0 HAmNpaBlIE€HHOCTh. BuI neareabHOCTH:
HAyYHO-HMCCIIEI0BATEIbCKAS JIESITEILHOCTD IPU padOTe ¢ yBETUUNUTEILHBIMU IPUOOPAMH.

AKTYyaJIbHOCTb TIporpamMmbl  «MuxkpoMmup» 00yCIOBI€Ha, TeM, YTO COBPEMEHHBIM JKOJIOTHYECKU H
OMOJIOTUYECKH IPAMOTHBIA YEJIOBEK HE MOXKET HE YMETh paboTaTh ¢ MUKPOCKOIIOM M HE MMETh JOJKHOTO
MPEJICTABICHUS] 0 MHUKPOMHUPE; BO-BTOPBIX, BOCTPEOOBAHHOCTHIO HABHLIKOB Pa0OOTHI C MHKPOCKOIOM; U, B-
TPETHUX, MHOTOYHCIICHHBIMUA OTKPBITHSIMHU, CACIIAHHBIME OJIarojapsi MPUMEHEHUIO MUKPOCKOTIA, B 00J1acTh
MUKpPOOUOJIOTHH, TCHETUKH, OMOMHKEHEPUU U T.II.

[Iporpamma paccumutana Ha ydamuxcst 11-12 netnero Bo3pacra.

Pexxum 3ansartuii: [lo 2 akagemuueckux yaca 1 pa3 B Henento, Bcero 68 4acoB, KaxAbld 4eTBEpr, Hayaiao
3aHATHil 15.15, nepepblB Mexay 3aHATHAMH 10 MUHYT.

@®opma o0yuyenuss —ounass. Cpoku peanmuzanuu Kypca — 1 roxa. Hamomasemocts: 12 yuamumxcs
(oOycioBieHO HAIMUKMEM 000pyIOBaHuMs ), MoryT o0y4atcs netu OB3.

HoBu3Ha mporpamMmbl, MporpamMma IO3BOJSET HAWTH OTBETHI HA BOIPOCHI OIBITHBIM IyTE€M, IIYTEM
uccie0BaHus 00BEKTOB IPUPOJIbI UCTIONB3YsI 000PYIOBaHUS, TO3BOJISIET Pa3BUBATh HABBIKU CAMOOLICHKH U
MPUHSTHS PEIICHUH, TT03BOJISIET paboTaTh CAMOCTOSTEIHHO, HAXO/sl OTBET HA MOCTaBICHHBIN Bompoc. Jletn
0TpabaThIBAIOT UCCIIEIOBATENILCKIE HABBIKM, (DUKCAIMKU HAOJIOICHHUS, YTO MOJOKUTEIBHO CKa3bIBAETCS Ha
MOCTIeIYIOIEM 00YIeHUH.

Oco0eHHOCTH NPOrpaMMBbI:

Onnoit u3 QopMm opranuzanuu o0pa3oBaTENbHOrO mporecca no mnporpamme «MukpoMup» sBisercs
nabopaTopHas paboTa, B OCHOBE KOTOPOH JIEKUT IPAKTHYECKAs AEATEIbHOCTb, MO3BOJIIONIAS JOCTHIaTh
yueOHBIX LieJei uepe3 MOCTAaHOBKY M MPOBEJIEHHs yJallUMHCS SKCIEPUMEHTOB, OIBITOB MCCIEIOBAaHHUM C
HCIIOJIb30BAaHUEM CIEIHAIIBHOTO 00O0pYyJOBaHUs, MPUOOPOB, HU3MEPUTENBHBIX HMHCTPYMEHTOB M JIPYIHX
TEXHUYECKHUX IpHucrnocobyneHuil. B xone wuccienoBarenbckoi AEATENBHOCTH YAaCTHUYHO HCHOJb3YeTCs
HaTypaJbHbIA Ononoruueckuii 00bekT. Ilporpamma OyneT peaqn3oBBIBACTCS BTOPOM T'0Jl, HO B 3TOM IOy

BHECEHBbI M3MEHEHUs, TaK Kak B 00pa3oBaTelIbHOE yupexaeHue noctynaer odopynoBanueTouku Pocra.



Ieab nmporpamMmsi:
@®opMUpOBaHME U PA3BUTUS HMHTEJUICKTYalIbHbIX M TBOPYECKHX CIIOCOOHOCTEH, ydamuxcs depes
peanu3aiuio CHUCTEMHO-AESITEbHOCTHOTO MOJXO0Ja C TNPUMEHEHHEM pA3JIMYHBIX METOJIOB HW3Y4YEHMS,
UCClIeIOBaHMs OMOIOTHYECKUX O0BEKTOB.

3agaun;
- IPUBUTDH CTPEMJICHHE K U3yUECHHUIO KUBBIX OPTaHU3MOB, U KaK CJIEJICTBUE BO30YAUTh MHTEPEC K HAYKE —
Ouostoruu 1 MpoeccusiM, CBSI3aHHBIM C U3YYCHHEM O0BEKTOB KUBOUW MPUPO/IHI;

- (GopMHpOBaTH MPAKTHUYECKUE HABBIKM pPAa0OTBI C MHUKPOCKOIOM M JIabOpaTOPHBIM
000opyI0BaHUEM;

- (dopMHpOBaTh HaBBIKM OpraHM3alUK pabodero MPOCTPAHCTBA M  PAIMOHAIHHOTO
UCIIOJIb30BaHUsl pabo4yero BpeMeHH, YMEHUSI CaMOCTOSITEIbHO U COBMECTHO IJIaHUPOBATh AESITEIBHOCTD U
COTPYIHUYECTBO, YMEHHS CaMOCTOSITEJIbHO M COBMECTHO MPHUHUMATh pEIIeHUs, YMEHHS paboTaTh C
nHpopmanueii (coop, cuCTeMaTU3aIMsI, XPaHEHUE, UCITOJIb30BAHUE).

W3yuenne  Kypca  «MUKPOMHDP»  JaéT  BO3MOXKHOCTb  JIOCTHYh  CJICAYIOIIMX  PE3yJIbTATOB:
JHYHOCTHBIX(BOCIIUTATEIbHbIE):

-c(hOpMUPOBAaHHOCTh TMO3HABATENIBHBIX HMHTEPECOB W MOTHBOB, HAIPABICHHBIX HA H3YyUeHHE IKHUBOMH
HPUPOJIBI; WHTEUICKTYaJbHBIX YMEHHH (JI0Ka3bIBaTh, CTPOUTH PACCYKIEHHS, aHAJTN3UPOBATh, CPABHUBATH,
JIeNIaTh BBIBOJBI U JIP.); SCTETHUECKOTO OTHOILICHHUS K KUBBIM 0OBEKTaM.

-(hopMHpOBaHKE JTMYHOCTHBIX MPEACTABICHUN O IIEHHOCTH NMPHUPOABI, OCO3HAHHE 3HAYMMOCTH M OOLTHOCTH
r7100a1bHBIX MPOOJIEM YEeIOBEUYECTBA;

-(hopMHpOBaHHE 3KOJOTMYECKOW KyIbTYyphl Ha OCHOBE NPU3HAHMS LEHHOCTH JKM3HM BO Bcex o€
MPOSIBJIICHUSAX U HEOOXOIMMOCTH OTBETCTBEHHOI'0, O€PEKHOI0 OTHOILICHUSI K OKpY)Karolel cpene;
-pa3BUTHE 3CTETUUECKOT0 CO3HAHUS Yepe3 MPU3HAHNUE KPACOThI OKPYKAIOIIETO MHUpA.

MeTtanpeamMeTHble(pa3BUBalOIIUeE):

-llaBaTh OMNpeAeNieHUs] TOHATUSAM, Kiaccu(UIUpoBaTh, HAOMIOIATh, MPOBOAUTH IKCIIEPUMEHTHI, IENaTh
BBIBOAbI U 3aKIIIOUYCHUSA, CTPYKTYPHUPOBATHL MaTCpHaAl, O6T)$ICH$ITI), JOKa3bIBaTh U 3alllMIIIAaTh CBOU UJCH,
-yMeHue paboTaTh C pPa3HBIMH HCTOYHMKAMH OHOJIOTMYECKON HH(OpMAIMH: HAXOJUTh OHUOJIIOTHUYECKYIO
MHPOPMALMIO B pA3IMYHBIX HMCTOYHUKAX (TEKCTe Yy4eOHHMKa, HaydHO- TOIYJSIPHOH IJMTepaType,
OHMOJOTMYECKHX CIOBapSX M CIPABOYHUKAX ), aHAJTM3UPOBATh U OIICHUBATh HHPOPMAIUIO, TPEOOPa30BHIBATh
WHPOPMAIIHIO U3 OTHOU (POPMBI B APYTYIO;

-YyMEHUE OpPraHU30BbIBaTh Yy4e€OHOE COTPYJHUYECTBO M COBMECTHYIO JAESITENBHOCTh C YYHTEIEM H
CBEpCTHUKAMU;

- paboTaTh UHIMBUYaJIbHO U B IPYIIIE.

IIpeameTHble (00pa3oBaTe/ibHbIE):

= BBIACIICHUC CYIICCTBCHHBIX IIPHU3HAKOB OHMOIOTrNYECKUX OOBEKTOB U IponeccoB

- 3aBHCHUMOCTH 3/I0POBbS UEJIOBEKA OT COCTOSIHUSL OKPYXKAIOILLEH CPeabl;
-HEOOXOIMMOCTH 3aIUThHI OKPYKAFOIICH CPEIbI;
-KiaccudukaIys — onpezesieHue MPUHAIIECHKHOCTH OMOIOTUYECKUX 00BEKTOB K

ONPEAECICHHON CUCTEMATUYECKOU TPYIIIIE;

-00BSICHEHHE POJIM Kypca B MPAKTHUYECKOU NIESITEIILHOCTH JIFOACH; POIH PA3IMYHBIX OPTaHU3MOB B YKU3HHU
YeloBeKa; 3HAUCHUS OMOJIOrMYECKOTO pa3HOO0pa3us Al COXpaHEeHUs OuocQepsl;
-OBJIaJICHUE METOJIaMH OMOJIOTMUECKOM HayKW: HAOJIOJICHHE W OMUCaHWE OMOJOTHYECKUX OOBEKTOB W
MIPOLIECCOB; TOCTAHOBKA OMOJIOTHYECKHUX IKCIIEPUMEHTOB M OOBSICHEHHE UX PE3YIbTATOB.



YYEBHO-TEMATHYECKHAM IUIAH

nporpammsel «MukpoMup»

Ne Ilepeuens pa3nenos, Obmee Teopetnueckue | Ilpaktnueckue |[Dopmel aTTecTarym
TeM KOJINYECTBO 3aHATHS /KOHTPOJIS
/i 4acoB 3aHATHS
1 | BBoaHoe 3aHsATHE. 2 2 Oecema
2 | Ot MHKpOCKOIIa J10 3 1 2
MUKPOOHOJIOTHH
3 | [lpurorosicHwue 3 3 [IpencrasieHue
MUKpOTIPENapaToB MUKpoIpenapara
4 | bakTepun 12 5 7
4.1 | Ctpoenue u 2 2 HaGmonenue,
KU3HEEITEILHOCTD OIIPOC, TECTOBOE
OaxTepuit 3a71aHKe
4.2 | Pacnpoctpanenue u 2 2 HaOnronenue,
3Ha4YeHUe OaKTepuit OIIpOC, TECTOBOE
3aJaHue
4.3 | IloceB u HaOMIOICHHE 8 1 7 [IpencraBnenue
3a pocToM OakTepuit MUKpOIIpenapara,
HaOIIIoACHUE
5 | IlnecHeBbIe rpUOLI 8 2 6
5.1 | 3HaucHUE IIECHEBBIX 1 1 Hao0monenue,
rpuboB OTIpOC, TECTOBOE
3aaHue
6 | Bomopocan 7 2 5
6.1 | Bomopocnu: 1 3 Hab6mroneunne,
OJTHOKJICTOYHBIE U OTIPOC, TECTOBOE
MHOTOKJIETOYHBIC 3a7aHue
7 | JIMmaiHuKu — 4 1 3 Hao0mronenue,
CHMOMOTHYECKHE OIIPOC, TECTOBOE
OpPraHU3MblI 3a7aHue
8 | OnHOKJIeTOUYHBIE 7 15 55 Habmronenue,
JKHBOTHBIC OIIPOC, TECTOBOE
3aJaHue
8.1 | IIpocrenmmue — 2 1 1 IloaroroBka
BO30yAUTENH MIPE3CHTAINN U
3a00JIeBaHUH YeIOBEKa BBICTYIUICHUN.
1 KUBOTHBIX
8.2 | MsyueHue noBeneHus 1 1 HaGmonenue,
OJTHOKJICTOYHBIX OTIPOC, TECTOBOE
YKUBOTHBIX 3aaHue
300NMJ1aHKTOH U 4 0,5 3,5 Hab6mroneunne,
9 | puronmnankron OTIPOC, TECTOBOE
3a7aHue
10 | Mukpockonuueckue 6 1 5 [IpencraBnenue
YKUBOTHBIC — TTAPA3UTHI MHUKpOIpenapara,
pacTeHU: TayTHHHBINA HaOJII0ICHUE

KJIe1]




11 | HoaroroBka MUHH- 8 2 6 Becena,
NPOEKTOB Ha0JI0/IeHUe
12 | 3ammra MUHH- 2 2 Yyactue B HOY
MIPOCKTOB
13 | Dkckypeus B 2 2 Oeceza 1ocie
naboparoputo [[Pb SKCKYPCUU
Hroro: 72 21 51

3. COAEP)KAHUE IMTPOI'PAMMBI KYPCA (68 uacoB)

Tema 1. BBonHoe 3anstue. (2 yac.) Kpatkoe uznoxeHue n3ydaemMoro Kypca B o0bennnenuu. Opranusanus
pabouero mecra. [IpaBuia noBeneHus Ha 3aHATHAX. TeXHUKA 6€30MAaCHOCTH C HHCTPYMEHTAMHU.

Tema 2. Or wmwmkpockoma g0 Mukpoouosgoruu (3 u). HMcropuss OTKPBITHS MHKPOCKOMA. YUEHBIC
MCCIIeIOBATENM, BHECIINE BKJIA] B U3y4YeHHE MUKPOOpraHn3MoB. Ppaniry3ckuii mukpoouosnor Jlyu ITactep
(1822 — 1895r), memenxwmii yueHbiii PobGepr Kox (1843 — 1910r) OCHOBOIOJOXHHKH COBPEMEHHOMN
MuKpobuonorud. OCHOBHBIE HAIPaBICHUS COBPEMEHHOH MHKPOOMOJIOTUU: TeHEeTHYecKas u
KJIETOYHAast MH)XXECHEpHs, HCIIOJIb30BaHUE
MUKpPOOPTraHU3MOB U HPOAYKTOB HX >KM3HEAESITEIBHOCTH B IPOMBIIIJIEHHOCTH, CEJIBCKOM XO3iHCTBE U
MeAMLMHe, 100blYa HeTH M METauIOB, OYMCTKA BOJ, MOYB, BO3JlyXa OT 3arpsa3HUTENEH, MOAIEpKAHUE U
COXpAaHEHHE IOYBEHHOI'O IUIOJOpPO/NSA. YCTPOMCTBO MHKpOCKOma M mpaBuia paboTsl ¢ HuM. [IpaBuna
oOparreHus ¢ 1a0opaTOpHBIM 000PYAOBAHUEM.

[Tpaktuyeckoe 3ausaTHe Nel. «YcTpoicTBO CBETOBOIO MUKPOCKOIIA U MPaBHIIa paOOTHI C HUM.
[TpakTraeckoe 3anatue Ne 2. [IpaBuna paGoThl ¢ HUPPOBEIM MUKPOCKOTIOM

Tema 3. IlpurortoBnenue MHUKpPOIIPENIapaToB (3 waca). IlIpaBmna IIPUTOTOBJICHUS
MHUKpOIIpENnapaToB

[Mpaktuyeckas padora: Ne3 Ilpurorosnenne mukpomnpenapaToB» Koxuna myka»lIpaktiuueckas padora Ne 4
«MHKpOMHp 300 U (PUTOMIIAHKTOHA

Tema 4. baxkrepun (12 u). VYcinoBus xu3Hu Oakrepuil. dopma M CTpoeHHE OaKTEpHAIBHBIX KIIETOK.
Buemnue u BHyTpeHHHe CTpyKTypbl. [loBenenue Oakrtepuii. CrnocoObl nmuTanus. PacnpocTpaneHue u
3HaueHue Oakrepuil Ponb Oakrepuili B Ouocdepe: OakTepud THUEHUS — MHUHEpaIM3alMsl OpPraHU4YEeCKHX
BEIIECTB; OAKTEpUHU MMOYBEHHBIE — IOYBOOOpa30oBaHue; OaKTepuu a30T(PUKCUPYIOIIHE — 0OOralieHue MOYBbI
a30TOM; IIMaHOOAKTepUH. 3HaUCHHUE OAKTEPUI B KU3HH YEJIOBEKA - TIOJIOKHUTEIIbHAS POJIb B XO35IHCTBEHHON
JesITeIbHOCTH: MOJIOYHOKHCIIbIe, OakTepun OpOXKEHHUs; OTpULaTesbHas — IHUEHHE MPOIYKTOB NMUTAHMUS,
MaTOreHHble OaKTepuu BO30yAMUTENN OOJIe3HEW y ueloBeKa, KUBOTHBIX M pacTeHuid. MeTtoasl 60phObI ©
6axrepusimu. [lactepusanus, crepunuzanys, Ae3MH(EKIHs.

[Tpaktrueckas padota No5 «[loceB u Habmonenne 3a poctom OakTepuii». [IpakTudyeckas

pabota Ne 6 «bakTepuu 3yOHOr0 HaNETa»

[paktuyeckas pabora Ne7 «bakrepun kaprodensHoi nanouku»lIpakrndaeckas padbora Ne 8

«bakrepuu CEHHON NAJIOYKK)

Tema 5. [lnecuessle rpu6sl (8 1) I'puObl mpeacTaBuTeNnn 0cOO0ro HAPCTBa KUBOW Hpupoxsl. [Ipusnaku
rpuboB. Knaccuduxamuss rpub6oB OCOOEHHOCTH IUIECHEBBIX TI'pHOOB. 3HAaYeHHE IUIECHEBBIX T'pHUOOB.
Hpoxoku. CTpoeHUE U poJib APOKIKEN B )KU3HH UEIIOBEKA.

[Tpaktrueckas padora Ne 9 «Mykop». [IpakTuueckas

paborta Ne 10 «Ilenummmmy.

[Ipaktrueckas padora Ne 11 «BnusiHue TemmepaTyphl Ha POCT IIECHEBBIX U JPOXIKEBBIXTPHOOB)

Tema 6. Bomopocnu (11 1)

MHUKpPOCKONINYECKHE BOAOPOCIN — IpPyMNNa HU3MMX pacTeHUH. OIHOKIETOYHBIE, MHOTOKJIETOYHBIE U
KOJIOHHAJIbHbIE BOAOPOCIU. OCOOEHHOCTH CTPOCHHS W SKU3HEICSATEIbHOCTH. 3HAUEHUE BOIOPOCIEH B
IIPUPOJIE U )KU3HU YEJIOBEKa.

[Mpaktuyeckass padora Ne 12 «M3yueHne OAHOKIETOUHBIX BOAOPOCIEH» MO TOTOBBIM MHKpOIpenapaTam
npenaparam

[paktuyeckas pabora Ne 13 «u3ydueHne MHOTOKJIETOUHBIX BOAOPOCIEH» MO0 TOTOBBIM MUKPOIIPETIapaTaM.
Tema 7. Jlumaiinuku (4 q).

JInmaiinuku — cuMmOuoTruuyeckue opranudMbl. CrpoeHue mnumaiHukoB. Kiaccudukanus crioeBuiia.
OcoOeHHOCTH pa3MHOXKEHHUs. 3HaYCHUE U POJIb JIMIIAWHUKOB B MpUpoje. JInmaiHuKn Kak OMOMHIUKATOPbI
OKpY>KaroIle Cpesbl.

IIpaktuueckas pabora Ne 14 «/3yueHune BHEIIHET0 U MUKPOCKONHUYECKOIO CTPOEHHUs JUIIaiHUKOB. Cpes



JIAIIANHAKAY).

Tema 8. OHOKIIETOUHBIE )KUBOTHBIE (7 1)

Krnaccudukanus OIHOKIETOYHBIX MpeACTaBUTENEH LapcTBa JKUBOTHBIX. (OCOOEHHOCTH CTPOEHUS H
KU3HeNesATeNbHOCTH  mpoctedmmx.  CrocoObl  mepensmwkeHus.  Paszgpaxumocts.  Ilpocreiimme
OJIHOKJIETOYHBIE JKMBOTHBIE — OOWMTaTeNM BOAHOW Cpelbl, BO30yAUTENN 3a00jieBaHUN YeIOBEKa U
KHUBOTHBIX. [IpocTeline — CHUMOMOHTBHI.

[Ipaktrueckas padora Nel5. «M3yueHne mpocTeHIMX OJHOKIETOYHBIX OPTaHU3MOB B CEHHOM HACTOEY.
[paktuyeckas padota Ne 16 «Peakuust mpocTeHIINX Ha AEUCTBUE Pa3IMYHBIX pa3apakuTencii
[Ipaktrueckas padota Ne 17 «[lormomenue BenecTs 1 00pa3oBaHUE MUIIEBAPUTEITHLHBIX BAKYOJIEH)»
[IpakTrueckas pabora  Ne 18. IlIpaxkTuueckas padora  «CMeHa BHAOBOIO  COCTaBa

MPOCTEHIINX B CCHHOM HacTOE».

Tema 9. 3oomnankTon u guroruiankToH (4 gac). [IpakTudeckas pabora

Ne 18 «3oormmankToH u gurorutankTon» Tema 10. Mukpockomuaeckne

KHUBOTHBIE (6 1)

Mukpockonuyeckue JoMaliHue KJIeny. 3HaueHUe 3TUX OPTaHU3MOB IS )KU3HU YenoBeka. [layTHHHBIN Kien,

IIMTOBKA, TS — Mapa3uThl pacTeHU. Mepbl OOpHOBI C BPEIUTEISIMH M3alUTa PACTCHHH.

[TpakTraeckas padora Ne 19 «lM3ydeHne BHENIHET0 CTPOSHUS MMAYTHHHOTO Kiema, . Tema No 11,

[loaroroBka MUHHU-TIPOEKTOB (8 YacOB).

[ToaroroBka npoekTa 1o uccieayemoi teme. KoncynetupoBanue. Tema 12.
3ammTa MUHU-TIPOEKTOB. (2 yaca)

Tema 13. Okckypeust B 1a6OpaTopuio MONUKIUHUKH (2 Yaca).



4. METOAUYECKOE OBECIIEYEHHUE

No Tema 3aHATUL Kom-Bo DOpMBI U1 METOABI Texauueckoe
paboThl, hopMeI OCHAILIEHUE
yac. MIOJIBEICHUSI UTOTOB TIO MIPOTPaMMBI
KaX/IOMY 3aHITHIO
1 BBojHOE 3aHSITHE 2q JIex1us ¢ 3eMeHTaMu [IpenmeTtHbIe cTEKIIA,
Oecenbl MOKPOBHBIE CTEKIIA,
WTJIBI, HOXKHUIIBI
1 |Or MHUKPOCKOTIa 1y Jlexuus ¢ aeMeHTaMu
Oecenbl.
[TpaBua paboThI CO CBETOBBIM U pOBOIA-
MHKPOCKOIIOM. [IpakTukym, 3auet CBETOBOM
1 MHUKPOCKOII
[TpaBuna pa®oThl ¢ LU(POBLIM
MHUKPOCKOIIOM
[IpakTukym, 3aueT
lu
2 | [IpurotoBnenue [IpakTukym, Mukpockon
MHKPOTIPENapaTos: Mpe/iCTaBlIeHUE
MHKpOMpenapara
Kosxmwia nmyka
2
[TpaBuna paboThI
buonornueckoin 1 Tpaicriicym, becena
MHKpPO JTabopaTopueit
3 | bakrepun 12
q
3. | Crpoenue u 24 Jlexums, coobmenus | Mukponpenapar
1 | xu3HeneATeNbHOCTb OaKTEpHii ydamuxcs bakrepuid,
MHUKPOCKOTI
3. | Pacnpoctpanenue u 3HayeHue | 24 Jlexums
2 | bakrepuii aneMeHTaMu Oecensl, Jal.
PaGora, COOOIIIeHUS
ydamuxcs
3. | Ilpaktuyeckas pabora «IloceBu | 2 [Ip. pabora ¢ snemeHTamu | MHKpPOCKOT
3 | HaOmroeHue 3a pOCTOM MTOMCKOBOM J1€ATeTbHOCTH
OaKTepHin».
bakrepun 3yOHOTO
Hanéra
Kaprogenbhoii 2 4
MaJIOYK
u
CeHHOl naJI0YKH 29




4 | Ilnecuessie rpudsl. CTpoeHuen 2y Jlexius, maGopaTopHast
KHU3HEIEeATEIbHOCTh pabora,
Oecena
4. | 3HaueHHE TIJICCHEBBIX T'PUOOB. 2 u | CooOuieHust yJanimxcs, Muxpockor,
1 | JdpoxoKkw. HpaKTHYeCcKast paGora | JIYIBI
HCCIIeIOBATEIILCKOTO
I1p. paGota «MyKop». Xapakrtepa, Ha0Ito1eHue
1 Oecena
I[Tp. pabota «Ilenummm.
1
[IpakTHyeckas padota
«BnusHue TemnepaTypsl Ha 2
POCT IJIECHEBBIX U
JPOOKEBBIX TPHOOBY»
8 | Bomopocmu. 74 Jlexnwst, 1abopaTtopHas
pabora ¢
TOTOBBIMH
MHKpOIIpenapaTamy,
Oecena
9 | Bomopocnu. 14y Jlexnus, maboparopHast | Mukpockon
(OTHOKJIETOYHBIE u pabora ¢
MHOTOKJICTOYHBIC) TOTOBBIMH
MUKpOMpenaparamu, oecen
3 a
10 | JInmaitHuky — CHMOMOTHYECKHE 1y Jlexnwst, mabopaTtopHass | MUKpocKon
opranusMmel.Jlaboparopnas pabora pabora,
«PaccMaTpHBaHuE cpesa HcceaoBaTeNbekas pabora.
JIMIIAMHUKA IO
MHUKPOCKOTIOM» 3
11 | OnHOKIETOUHBIE KHUBOTHBIE. | 74 Jlekuwus, pabora ¢ | Mukpockon
MUKpoIipenaparamu, oecena
Knaccudukanus npoctenmmx
12 | IIpocTeiime — Bo30OyauTenu 2q Jlexuust, cooOuIieHus
3aboseBaHN YeJoBeKa " y4aImxcs
JKUBOTHBIX.
13 | JIa6. Pabora «3yueHuenoBeaAeHUs | | y Jlexuus, npaktuyeckas | MUKpOCKOIT
OJTHOKJIETOUHBIX pabora-
KHBOTHBIX) HCccIIeJOBaHNE
14 3001UIaHKTOH U |4y Becena, npakruyeckas | Mukpockon
(UTOIUIAaHKTOH. pabora-
JIa6. padota «/3y4yenue UCCIIeJOBaHNE
BUJOBOTO  COCTaBa  CEHHOTO
HACTOS»
15 | Mukpockonuueckue 64 Pacckas ¢ | Muxkpockon




JKUBOTHBIE — [TAPa3UTHIPACTCHUMN: 3JICMCHTaAMHU Oecebl,

My THHHBI KITSM, T, naboparopHas paboTa

16 | [lonroroBKka MMHH HPOEKTOB 84 KoHncynsTHpoBanue
yaanmxcs
17 | 3ammTa MHHM TPOEKTOB TIO | 2 y [IpencraBnenue
rpymnmnam pe3ynbTaToOB I'PYIIIOBOM
paboThl
DKCKypcHs B
MUKPOOHOIOTUYECKYIO 2
naboparopurto [[Pb cena ["a3- Oo6o0Omaromas oecema
3aBoa

HUrorosas arrecTarus.

Hroro 712

MaTepI/IaJIbHO'TEXHPI‘IeCKOC OCHAIIICHUuC

Texnuveckue cpeacTBa 00y4eHHs

Ne HaumeHnoBanue KoaunuecTBo
1 | xoMmbrOTED 2
2 | IlpoexTop 1

YuebHo-1200paTOpHOE 000PYAOBAHUE 110 OMOJIOTHH
Buosnoruyeckas mukposaaboparopust Apxumen (3 mmt)
Muxkpockor - 1 mT.

IMPHJIO)KEHUE
1. TEMbI MUHU-TTIPOEKTOB PABOT YUAIIUXCS

1) «Bnusiaue hakTOpOB BHELIHEH Cpe/ibl HAa POCT U Pa3BUTUE OaKTEPHii».
2). «I3yueHue MoBeCHUS MPOCTESUIIINX: PEAKIMU UX HA JICHCTBUE Pa3IMUHBIXPa3APAKHUTENICH 1
MIOTJIOIICHUE BELIECTBY.

3) «BnusHue TeMIepaTypHBIX YCIOBUI HA POCT Pa3BUTHE TLIECHEBBIX IPHOOBY.

4) «M3MeneHue BUIOBOTO COCTABA MPOCTEHIINX OPraHU3MOB B CEHHOM HACTOEY.

5) «Onpenenenne cTeneny 3arpsa3HeHNs BO3AyXa M0 BUIOBOMY COCTABY JIHIIAHHUKOBY.
6) Cosnanue BUPTYaTbHOM SKCKYPCHH «yAUBUTENBHBIA MUKPOMHUP)

7) Cosnanue MyTeBOAUTENS «ITyTEIIECTBIE B MUKPOMHUP»8) PoItb
MHUKPOCKOIIAa B OTKPBITUSAX OHOJIOTHH.

9) Coznanue >1eKTpOHHOTO (hoToanbGoMa «B3riis uepes MEKPOCKOID

10) OcoGeHHOCTH MPUTOTOBIEHHS [IUTATEILHOM CPEIBI M BHIPAIMBAHUS KYJIBTYPY.
11) Pounb mitecHEBBIX IPUOOB.

12) Cosnanue BuaeopunbMa» MUKPOCKOIMYECKUE JOMALIHUE KUBOTHBIEY.




2.IIJTAH O®OPMIJIEHUE PE3VJIbTATOB UCCJIEAOBAHUS
1. ®opmynupoBka TeMbI HCCIIETOBAHUS.
2. UcnionauTenu (haMunus, uMs, KJIacc, MKoia)

3. AKTyaJILHOCTB HUCCIICA0OBaAHUA (‘-IGM HHTCPCCHA, B YEM BAXXHOCTb UCCJICIOBAHUAA, HO‘-ICMYBBIGPaHa
HMCHHO 3Ta TeMa)

Lens paGoThL.

3aga9u ucciIeOBaHUS.

I'umoTe3a (BO3MOXKHBIE pe3YIIbTATHI)
MeTtoauka IpoBeAeHHS UCCIICIOBAHMUS.
PesynbTaTh!.

© N A

BrIBOIbIL.

KpI/ITepI/II/I OLICHUBAHUA IIPOCKTOB YUAIUXCA

1.3HaHue OCHOBHBIX TEPMUHOB M (PaKTHYECKOTO MaTepraia o TeMe MpoeKTa 2

2.3HaHKE CYIIECTBYIOMINX TOYEK 3peHus (MOAX0I0B) K MPOOIIEME H CIIOCOO0B €€ PEIICHUA2
3.3HaHue HCTOYHUKOB HH(POPMAIHH 2

4.YmeHwue BBIICIATH MPo6IeMy U 000CHOBBIBATH €€ aKTYaIbHOCTD 25.YMEHHUE
(dbopMynupoBaTh 11eNb, 334291 2

6.YMeHue CpaBHHUBATh, COTIOCTABIIATh, 0000IIATh U JeJIaTh BBIBOABI 2 7. Y MEHHE BBISBIISTH

MPUYHUHHO-CJIEICTBEHHBIE CBSA3H, IPUBOIUTH aPTYMEHTHI HAJLTIOCTPUPOBATEH IPUMEpaMu 2
8. YMeHue COOTHECTH MOTYUYEHHBIN Pe3yabTaT (KOHEYHBIN IPOAYKT) C MMOCTABIEHHONIENBIO 2
9. VMmenue HaxoauTh TpeOyeMyr0 HHOOPMALIUIO B PA3JINYHBIX HCTOYHUKAX 2

10.Bnanenue rpaMOTHOM, SMOITMOHATIFHON U CBOOOIHOM peunto 2 11.0popmienue

paboTHhI 2

12.0opmiienue npe3eHrtaiuu ( Buaeo) 213.3ammura

MPOeKTa 2

MaxkcuMaabHO BO3MOKHOE KOJTMYECTBO 0asioB — 24

Ouenka 3. Ot 8 1o 15 6amnos, ot 16 1o 20 — 4, cseie 21 — 5.4 TPEBOBAHU A K

ODPOPMIJIEHUIO ITPOEKTA
Kparkas anHOTanms npoexra
ITocTanoBka npoGIeMsl
Ilenu u 3a1aun mpoekTa

1.
4, [IyTn nocTrkeHus NOCTaBICHHBIX LEJIEH U 3a1a4
5. Oxumaemsbie pe3yabTaThl U UX 3HAYUMOCTh

Criucok JuTepaTypbl

5. IlpaBuiia paboThl C MUKPOCKOTIOM:

1. Mukpockon 10ImKeH pacmonaratbCs Ha pacCTosHUM 5-8 ¢M OT Kpast cToIa.

2. Csert HaIpaBJICTCA 3C€PKAJIOM B OTBECPCTUC ITPEAMETHOI'O CTOJIMKA.

3. TomecTuB Ipenapar Ha IIPeAMETHbIN CTOJIHK, TI0JIb3ysCh BUHTOM, OIIyCTHTE TYOYC TaK,4TO0bI
HIDKHUH Kpalt 00beKTHBa Haxoauics Ha 1-2 MM OT mpemnapara.

4, CMoTps B OKyIISIp, MEUIEHHO IIOJHUMANTE TYOYC IIOKa HE MOABUTHCS YETKOE
n300pakeHUe peaMeTa.

5. ITocne pa6OTBI y6epHTe npeaAMETHOC CTCKIIO, HpOMOﬁTC €ro BOJIOM MJIU MOMECTUTE BCIICIIMAILHO



OTBEICHHYIO ISl 3TOTO BaHHOYKY.
6. TTocie paGoThl MUKPOCKOI yOpaTh B QyTIisp.
7. Tlpu paboTe ¢ IPeAMETHBIMU CTEKIAMH CJIEAYET IPOSBIATH OCTOPOKHOCTD, YTOOBI HEPA3OUTH HX.

8. Iocne paboThl MUKPOCKOII C/IATh HEIarory.

6. «lIpuroroBneHne NUTaTENBLHON Cpebl U BhIpalllUBaHUE KYJIbTYphIKapTO(eabHOI
MAJTOYKU.
Kaprodenbhas nanouka pazBuBaercs Ha kaprodene. [y ee momydeHus clieayeT B3sTh HEOUUILICHHBIN
KapTodenb, Hape3aTh HEOOIBIIUMU KyOUKaMU, IOMECTUTH B HEOOJIBIIYIO TOCYAY, 3aJIUTh IOBEPXY BOAOH U
Harpetb 10 80 C. [yis1 3apa’keHus: IPUTOTOBICHHOM MUTATEIbHOM cpeibl criopaMu KapTo(eIbHOM Manouku
HYKHO OITYCTUTH B HEe HEOOJIBIIION KOMOYEK IMOYBBI, IIOCJIE 3TOT0 MOCTAaBUTh B TEILJIOE MECTO HA TPH JIHS. 3a
3TO BpeMs KapTodelibHas MajJoyKa pa3MHOKAETCsl B OOJIBIIIOM KOJIMUYECTBE, €€ pa3Mephl JOCTUTAIOT 15MKM.
Kaprodenbnas mamouka 6osee KpynHasi OaKTepusi, YeM CEHHasl MaJIoYKa, OHAa XOPOIIIO BHIHA TIPH
pPaccMOTpPEHHH B LIKOJILHOM MUKPOCKOIIE, OBICTPO Pa3BUBAETCS HA MUTATEIbHBIXCPEAAX, KOTOPBIE JIETKO
IPUTOTOBUTH B YCIIOBUSX IIKOJIBI.

7.MMOJIYYEHUE KYJIbTYPbI CEHHOM MAJIOYKHA

CeHo U3 pa3HOTPABbS MEJIKO HAPE3at0T HOXKHULIAMHU U IIOMELIAI0T B KOHUYECKUE KOJIOBI, 3aJIUBAIOT
BOJIOM, TOOABJIAIOT MIETIOTKY MeJia U KATIATAT B TeueHune 15 muH. Kosly 3akppIBafOT BaTHOM MPOOKOH 1
MOMENIAIOT B TepMocTaT mpu Temrneparype 25°C Ha 2—3 cyTok. Ha moBepXHOCTH CEHHOTO OTBapa
oOpa3zyeTcs cepoBatas IJICHKa, COCTOSAIIast U3 0c00ei rpaMOTpULIATEIbHON CEHHOM manouku. B cene
BCer/Ia MPUCYTCTBYIOT CIIOphI Bac.subtilis, Tak kak oHM He THOHYT NIPH KHUITSTYCHUH U TA0T POCT
BereTaTUBHBIM opMaM OakTepuu. J[pyrue MUKpOOPraHU3MBI IPU 3TOM BBIPACTAIOT PEAKO U B HE
OOJIBIINX KOJUYIECTBAX.

7. «BblpamumBaHue rHUJIOCTHOMH MAJTOYKI»
I'aunoctHas najgoyka — 3T0 OaKTepuu, MPEACTABISAIONINE COO0N OecciOpoBbIe aHaYPOOHBIE OPTraHU3MBI,
paznararorye 0eITKOBOCOIepKAIINE TPOAYKTHI. [[Jisi X BRIpAIIMBaHUS B IIPOOHUPKY CIICTYET TOMECTUTh
Kycouek Mmsca (1 -2r), 3aIuTh ero BoJ0H, 3aKphITh BATHOM MPOOKOW M MOCTaBUTH HA 2 -3 AHS B TEIUIOE MECTO.
Kitetku aToro mpotest B 3aBUCUMOCTH OT COCTaBa MUATATEILHOMN CPe/Ibl U APYTUX BHEITHUX (PAKTOPOB UMEIOT
pa3mepsl ot 10 10 20mMKMm.

8. MuxpockonupoBaHnue 3y0HOro HajieTa.
[IpuroroBneHue MUKpoIpenapara.
Ha npenmeTHOE CTEKI0 HAHOCUTCS KaIllsl BOJbL, 3aT€M CIIMUKON OepyT HEMHOTO 3yOHOrOHajuera y
CaMBIX JIECEH M CMEIIIMBAIOT €ro C Karuiel BOJbl. 3aTeM npenapaT GUKCUPYIOT HOKPAIIUBAIOT
¢dbykcuHOM. BhICYIIMBaIOT, HAKPHIBAIOT MOKPOBHBIM CTEKJIOM M PaCCMaTpPUBAIOT.
Odopmienne pe3yabTaToB.

BripamuBanue Mmykopa.

BossmuTe kycok xsie0a, COCTOSIINMA U3 KOPKH M MSKHIIA, OOPBI3raiTe BOJOW U MOJIOXKHUTE B IIEIBIN
MOJIMATUIICHOBBIH MaKeT (JIyYllie BBIOPATh IS 3TOM 1eJIM MPO3PAUHbIi, CKBO3b KOTOPBIHM OY/IET JIErKo
YBUJIETh BCE U3MEHEHUS) UJIH IJIaCTUKOBBIN KOHTeHHep. B mpuHuume,B xjiede 1 Tak JOCTaTOUYHO BJIard, HO
JOTIOJIHUTENIBHOE YBIAXKHEHUE YCKOPHUT IIPOLIECC PA3BUTHS IUIECEHU. KpEIKo 3aBsyKUTE NAKET U MOJIOKUTE
B TEMHOE MeCTO (KyXOHHBIN IIKadUUK WIH IIaCTMAacCOBask XJICOHMIIA MTOIONAYT UIeaNbHO). YKe uepe3
napy JHEW BBl 3aMETHUTE MEePBbIC MPU3HAKHU 3ariecHeBeHUs xie0a. CHavana 31o OyayT Oernechle u/mim
CBETJIO-CEpHhIC MATHA HA €0 MOBEPXHOCTH, 3aT€M OHU CTAaHYT OOJIbILIE U MOCTEIEHHO MOKPOIOT BCIO
MIOBEPXHOCTb IpoAyKTa. He npepsiBaiiTe 3KCIEpUMEHT U MOAO0XKAUTE eule napy AHel. [lnecens nosenexeer,
a 3aTeM MOTEMHEET U B UTOT'E CTAHET COBCEM YEPHOI. DTO3HAYUT, YTO I'PUOKAM KHUBETCS HACTOJIBKO
XOPOIIIO U BOJBIOTHO, YTO OHH PEIININ YBEIUYHUTH CBOIO KOJIOHHIO, CPOPMHUPOBAB HA OTPOCTKAX MUIICIHS



MHUKPOCKOIIMYECKHE KOPOOOUKH, cozepKaliye cropsl. [1o Mepe co3peBaHMs OHU PaCKPBIBAIOTCS U
pacchInaiT rpuOHbIE CIIOPBI BOKPYT CeO4l.

9. Tlpaktrueckas pabora «CTpOCHHE TUIECHEBOTO TPHOa-MyKOpay

KpoMme nuisimovHbIx rpuOoB, B IPUPOIE BCTPEUAKOTCS U IPYTUe TprObl, Hanpumep, mieceHd. OHU Tak MaJibl,
YTO PACCMOTPETh UX YAAETCSA TOJIBKO IO MUKPOCKOIIOM. TakoB rpud MyKop,00pa3yroiuii mieceHb. ITOT rpud
9acTo MOSIBJIACTCS Ha XJieOe, OBOIaxX B BUJIE MYIIUCTOrO OEJIOr0 HajléTa, KOTOPBIN Yepe3 HEKOTOPOe BpeMsi
CTaHOBHUTCS 4€pHBIM. [10/1 MEKPOCKOITOM XOPOIIIO 3aMETHO, YTO TPHOHHUIIA MyKOPA COCTOMT U3 TOHKHX
O€eCIBETHBIX HUTEA.

['pubHMIIA MyKOpa — 3TO BCETO JIMIIL OJJHA CHIIHO Pa3pOCIIAscs KIETKa C MHOXKECTBOMSIED B
uuTorazMe. PazMHoxkaercs mykop ciopamu. HekoTopble HUTH TPUOHMIIBI TOJHUMAIOTCS BBEPX U
pacHIUpSIOTCS HA KOHIIAX. B 3TUX OKPYIIIBIX YEPHBIX TOJOBKAX, 00Pa3yIOTCS CIIOPHI.

Yro gesaem. PaccMoTpuTe HEBOOPYKEHHBIM TJIa30M IIJIECHEBBIN Tpr0 Ha Xjeoe.

IPHO MyKop

HNeo

OnummTe ero BHENIHUI BU: OTMETHTE OKPACKY IJIECEHH, 3alax.

[IpemapoBabHOI UTTION OTOABUHBTE YACTh MJIECEHH B CTOPOHY. OTMETHTE COCTOSTHUETTUINIEBOTO IPOAYKTA MO/
HE.

Yro gesaem. ['0TOBIM MUKpoOMpenapaT TpUOHUIIEI Tprba MyKOpa.

BE0AA

o
/ ;anenmemoe
| CTeKno
unkponpenapar —” S 7 "°HGc”

Yro genaem. Paccmorpute rudsl rpuda, mio10Boe TEIO U CIOPHI O MUKPOCKOIIOM MIPUYBEIINYCHHUH B
60 pa3. OOpaTuTe BHUMaHHE HAa OKPaCKy THd U CIIOp.

rHdpel rpuGa

nnonoeoe TENG

Urto npeacTaBisieT co00i MULIETUH TJIECHEBOTO rpuoda?



Yro penaem. Paccmorpure Mmukponpenapat noj 6onsmumM ysenudenueMm (B 300 pas). Haiinute Ha koHIIax
ru 4€pHbIe TOJIOBKH CO criopamMu. ITo criopaHruu. Paccmorpure ux.

Yro nabdroaars. Ha Mukponpenapare HaliiuTe JIONHYBIIHAE CIIOPAHTHH, U3 KOTOPBIXBBICBHIITAKOTCS CIIOPBHI.
Paccmotpure criopst.

Cnopel rpuea mykopa
freenuienye & 300 pas)

Yro nesaem. ['oToBUM cyxoii (63 Bo/bI) MUKpOIIpenapaT rpuda mykopa. [lepennpocMorpom HaHeCcTH
KareJbKy BOJIbI ITOJ] OJIUH Kpai TOKPOBHOTO CTEKJIA.

ronoeka co cnopamMmu

Boda— &
I.IIIh’|.H1I'I|.FEI'I-‘||l~‘|T7/ /—

cnopbl

Yro nadaogaem. [Iponabmronaiite, Kak OT BOABI JIOMAIOTCS TOJIOBKU U Pa3JIETAIOTCS CIIOPHITpuoa.

BobiBoa. Testo Mykopa COCTOUT U3 HAIIOMHUHAIOMIETO OEJbIi MyIIOK Pa3BEeTBIEHHOIO MHOTOSICPHOTO MULISTTUS
0e3 nomnepeuHbIx cTeHoK. Ha Munienun pa3BuBarOTCs CHOPAHTUEHOCIIBI (HOXKKH ¢ YEPHBIMU rojloBKkamu. B
TOJIOBKE (CIIOPAHTHH) pa3BUBAIOTCATHICSUH.

[Mpaktuyeckass pabora «BiusHue TeMIepaTypsl Ha pPOCT IUIECHEBBIX M JIPOXOKEBBIX TpuOOB» Jlis
BBISICHEHHMSI BIIMSIHUS YCIIOBHH Cpe/ibl Ha POCT U pa3BUTHE IJIECHEBBIX TPHOOB

3asokuTh onbIT: [ onbita B yemiku [leTpu moMecTUTh OAMHAKOBBIE KyCOUKM YEPHOTO Xjie0a U 3aKphITh

UX KpBIIIKaMHU.

Bce wamku [letpu ObpU1M MOMEIIIEHBI B pa3JIMYHbIC YCIOBHUS BHEITHEH CpeIbl Ha S JHEH:

Ne 1: BoszneiicTBue COTHEUHOTO cBeTa (OOBEKT OBLI MOMEIIEH Ha MOJOKOHHHK K OCBEIICHHON 4acTh

YIUIIBI, T€ COTHEUHBIE JIYUH TPSMO MOTAaNId, ¥ TEMIIepaTypa Oblla TIOBBIIICHHO )

Neo2: BozpneiictBue BnaxHoctu (B wamky Iletpu momecTwiv HEMHOrO BOJABI U TOCTAaBUJIM HAa TOJKY B

KOMHATe, IJIECEHb pociia IPU KOMHATHON TEMIEPAaType B OOBIYHBIX YCIOBHUSAX)

Ne3: M3yuenue BIMSIHMSI COKa JIyKa M YECHOKA HAa POCT U Pa3BUTHE IUIECHEBBIX I'pUOOB (B YalIKy ObLI

MIOMEILEH YECHOK U MEPBIIIKO JIyKa)



Ne4: BozneiicTBre TemriepaTypbl (00BEKT OBUT IOMEIICH B XOJIIOJWIBHHK IIPU TEMIIEpaType -5)
Ne5: W3yuenme  BAMSHHUS ~ XUMHUYECKUX  (AaKTOPOB (8 6 wgamky Iletpu ObUT  TPHIUT
MEUIMHCKUI CIIUPT)

B teuenue natu qHEl, HaOMIOAATH 3a POCTOM M Pa3BUTHEM ILIECHEBBIX TPUOOB MOIPA3TUYHBIMU
BO3JICUCTBUSIMU OKpY>Karouiei cpeasl. BeiBox:

10. Paccka3 o mayTHHHOM KJIelle.

[TayTHHHBIHM K€l OUYeHb MEJIKHI BpeIuTellb, KOTOPOTO MOYKHO PACCMOTPETH TOJIBKO B JIYITYWIIH
MUKpockor. OH 3€J1€HOBaTO-XEJITOT0 WK KpacHoro 1Beta. [locenseTcs Ha HuKHENW CTOpPOHE JIMCTHEB,
oIieTas UX NayTHHOM, U BBICACBHIBACT COKH. Y MOPaXKEHHBIX MAYTUHHBIM KIICIIUKOM PAaCTEHUH JINCThS
HAYMHAIOT JKEJITETh, 3aTEM 00ECIBEUNBAIOTCS, OypEIOT, OMagatoT. 3apakeHHbIE PACTEHUS TEPSIOT
JI€KOPaTUBHYIO LIEHHOCTb, & B CIIy4ae CHJIBHOTO MOBPEXIeHUs noru6aroT. [layTMHHBIN Kienr nopaxaer
IIPAKTUYECKH BCE PACTECHHUS.

B cyxom Bozayxe IpH BBICOKOH TeMIlepaType KIIEIIHUK OBICTPO pa3MHOXKaeTcsl. Pa3BUTHEOHOTO MOKOJICHUS
KJIEIIa IPOTeKaeT B TeueHue 12 — 23 nHeil, B 3aBUCUMOCTH OT TEMIIEPATYPhl U BIAKHOCTH.

- [louemy 3TOT BpeAUTENb Ha3bIBAETCS IAYTUHHBINA KIIEIIHK?
- 3a 4TO €ro Ha3bIBAIOT KPACHBII May4yoK?
- Kak M03xHO ompesiennTh, YTO pacTeHHUE MOPAXKEHO STUM BpeauTenem?

11. Paccka3s o UTOBKe.

[[luroBka mMeeT GopMy KOPHUUHEBBIX JICTICIICK, HATTIOMHHAIOIINX COOOM IUT. DTO COCYIIHE HACEKOMBIC.
JluunHKM TepBOro BO3pacTa, Ha3bIBa€MbIEe OpOISIKKAMHU, TOCTE MPUKPEIUICHUS K PACTEHUIO TEPSIOT
IIOABUXKHOCTD, HOKpBIBaﬂCI) BOCKOBBIM IIIUTKOM B BUJIC 6J'I$[IHKI/I.

[[utku OKpyTIIbIe, OBANBHBIE, 0€JI0T0, KOPHUYHEBOTO M Oyporo MBeTOB. B3pociibie 0co0u MIMYUHKA
Mapa3UTHPYIOT KPYTJIbIA TOJI, BBICACHIBAsA KIETOYHBIM COK U3 PACTECHHUS.

[ToBpexaeHHBIE pACTEHHUSI KENTEIOT, HEIPABUIIHBHO PA3BUBAIOTCS, IUCThS YACTO OMAAI0T,MOJIOIbIe T0OETH
YCBIXaOT.

[[uToBKH, KaK MPaBUIIO, TOCEISIOTCA HA HIDKHEH CTOPOHE TUCTHEB, HA CTEOISIX y paCTEHUIC TNIOTHBIMU
KOXHCTBIMH JIUCTHSIMU, TaKUX, KaK (PUKYCHI, XJIOPOQUTYMbI, KAMETHH.

12. Paccka3 o TJe.

Tid - 370 camblil paclIpOCTPaHEHHBIN BPEAUTENb KYJIbTYPHBIX pPacTeHUN. Menkoe HacekomMoe AJIMHHOM 0,5-
0, 6MM 3eJI€HOBATOTO, OYpPOTO MM YEPHOTO [BETa. TJIst )KMUBET OOJIBIIUMH KOJIOHHSIMHA Ha HIKHEW CTOPOHE
JIMCTBEB, MOJIOAIBIX NTOOeTax, OyroHax. B KomoHUAX HaxoAsTCs OECKPBUIbIE U KPBUIAThIE TIIU, KOTOPBIE
MepesieTaloT U 3apakaloT APYyrue pacTeHus. Pa3BUTHE OHOTO IMMOKOJICHHS B JOMAITHUX YCIOBHUSIX
3akaHuMBaeTcs B TeueHue 20 qHeill (B opamkepesx 3a 8-12 nueit). Bbicokas mi1010BUTOCTh CAMOK OKOJIO
100mmurHOK OoOecTieuynBaeT OBICTPOE pa3MHOKEHHE Tiel. [IoKpoB Tena T TOHKHUI, He)KHBIN,0HA OBICTPO
TepsieT BOY, I03TOMY BBICACHIBAET COK PACTCHUH B OOJIBIINX KOJTUYECTBAX.

M30BITOK MUTATENBHBIX BEIIECTB U3 PACTCHHUH, TIH BBIICISIOT B BUJE CIaaKoH kuakocT.[loBpexx1eHHbIE
pactenust 1ehOpMUPYIOTCs, OYTOHBI HE PACIyCKAIOTCs, TOOETH UCKPUBIISIFOTCS, a 3aT€M HACTYMAaeT rudelb
pacrenus. Ha cnaakux BeIIETIEHUAX TIICH MOCEISAETCS CaXXUCThIN Tpud. KpoMe Toro, T MOKeT OBbITh
MIEPEHOCYMKOM BUPYCHBIX3a00IeBaHUNA. BpeIuT Tl BCeM KOMHATHBIM PAaCTCHUSM, KPOME IaJIbM.

13. Texcer: Mepbl 60pb0bI ¢ BpeIUTEIAIMH KOMHATHBIX PACTEHHIA:

Ilaymunnotii Kiewjuk

3apakxeHHOE PaCTeHHUE HYKHO OOJIUThH TEIION BO/10H, 3aTeM 00paboTaTh €ro MbUILHON NEHOMH
XO3MCTBEHHOTO MbUIa. Yepes J1Ba yaca MpOMBITh TEIJION BOIOW. Yepe3 1Be HENEIUIIPOBECTH TOBTOPHYIO
00paboTKy. MOXHO HCII0JIb30BaTh TaOAYHBIN OTBap. 3apaKeHHOE PACTeHHE HY)KHO yallle ¥ 0OUIBHO
OIIPBICKMUBATH BO/IOM, 0COOCHHO HMYKHIOIO TOBEPXHOCTHIIUCTHEB.

HJumoegka.

YacTble MpoTUpaHus JUCThEB TEIUION, MOKHO MBUIBHOM BOZIOW. ONPBICKMBAaHUE PACTEHUIPACTBOPOM
MUPETPyMa, HaCTOEM OOTBBI IOMHIOPOB.

Tha.

ITpu HeOOIBIIOM KOJIMYECTBE TIIIO Jy4Ille cOOpaTh pyKaMu M YHUUYTOKUTh. XOPOILIUE Pe3yNbTaThl 1aeT



ONPBICKMUBAHUE PACTEHMS HACTOEM JIYKa, YECHOKA C MBLIOM, pACTBOPOMIIMPETPYMA U APYTUMH
MHCEKTULUAHBIMU IPEIapaTaMH.

3anomun! Jlerye npeaynpeauTs NosBICHUE BpEAUTENEH, YEM YHUUTOXUTD HUX.
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