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Y4yeOHO-TeMaTHYeCKUH IIaH
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Ipuinoxenus
l. MHOACHUTEJIBHASA 3AITUCKA

Hanpaenennocms, obwiaa xapaxkmepucmuxa. IIporpaMma J0MOJIHUTENBHOTO OOpa30BaHUS
neren «Mup 1oJ MHUKpPOCKOIIOMY SIBJISIETCS IIPOTPaMMOM  €CTECTBEHHOHAyYHOM HAIIPaBJICHHOCTH.
HNannast mporpamma mnpenycMmarpuBaeT 4 roga oOyuenus. Ilporpamma «Mup noj MHUKPOCKOIIOMY,
pa3zpabotana B cooTBercTBUM ¢ DenepanbHbiM 3akoHOM Poccuiickoit denepannn «O6 oOpazoBaHUM B
Poccuiickoit @enepanun» ot 29 nexadps 2012r. Ne 273-03; OenepalibHbIM MPOEKTOM «YCHeX Kaxa0ro
pebeHKa» - MPUJIOKEHUE K MPOTOKOJY 3aceaHMsl MPOEKTHOIO0 KOMHUTETa MO HAIMOHAIBHOMY IPOEKTY
"O6pazoBanme” ot 07 mekabps 2018 r. Ne 3; Ilpmkazom MuHucTepcTBa TpocBenieHus Poccuiickoit
Oenepanun ot 09 HOsOpst 2018 N 196 «OO6 yrBepxkaeHuu [lopsiaka opraHu3zanii U OCYIIECTBICHUS
00pa30BaTeNIbHON AEATEIbHOCTH O JOTOJIHUTEIBHBIM 0011e00pa30BaTeabHbIM ITporpaMMam»; [lprukazom
MunuctepcTBa Tpyaa u conuanbHoi 3auuThl Poccuiickoit denepanun ot 5 mas 2018 1. Ne298u «O6
YTBEPKICHUHM TpodeccuoHanbHOro crannapra «llemaror AomoJHUTENbHOTO OOpa3oBaHMs JeTell u
B3pocibix»; CanlluH 2.4.4.3172-14 «CaHHUTapHO-3ITUAEMHUOJIOTHYECKHE TPEeOOBAHUSI K YCTPOWCTBY,
COJIEpP)KaHHI0O M OpraHu3alliu pekuMa paboThl 00pa30BaTENIbHBIX OpraHU3aluil JOMOJHUTEIBHOTO
o0Opa3oBaHus AeTeil», YTBEPKACHHbIN NOCTaHOBIEHUEM [ TaBHOTO roCyAapCTBEHHOTO CAaHUTAPHOTO Bpaya
P® ot 04 urons 2014r. Ne 41; [Tucekmom MunucrepcrBa oOpazoBanus u Hayku PD otl18 HosiOpst 2015r.
No 09-3242 «Metoandeckrue peKOMEHIAIUH 110 TIPOCKTUPOBAHUIO JIOTIOJIHUTEIBHBIX 00IEepa3BUBAIONTNX
nporpaMm (BKJII04asi pa3HOYpOBHEBBIE IpOTrpamMMbl)»; [laciopTom MPUOPUTETHOTO MpOeKTa
«loctymaoe nmomosiHUTENBEHOE oOOpa3zoBanwe s Aeted B HoBocuOupckoit oGmactuy (yTBEpKIeH
21.07.2017 r.);

JlokallbHBIMM HOPMATHBHBIMH aKTaMH M Ha OCHOBE NIporpamMMm Mo  OWOJIOTUH OCHOBHOTO
obmero oOpazoBaHus, MarepuanoB WMHrepHer mius oOywatronuxcss MKOYVY «SlHerckas mkona» u
spisgercs MonaudpuuupoBanHoil. [Iporpamma cooTHOCUTCS ¢ ©a30BBIM IIKOJBHBIM KypcOM OHOJIOTHH,
yrayOmsisi 3HAHUST 0 BOMpOCAM MPaKTUYECKOW, J1abopaTOpHOM, HcCIel0BaHUM, SKCIIEPUMEHTAIBLHOM
dbopmaMu 00y4eHHUs, CTUMYIUPYIOIUMHU SKOJOTHUECKYI0 aKTUBHOCTh HIKOJIBHUKOB. Ha 3aHATHSIX MOKHO
MOBTOPUTh W YIAyOUTh 3HAHMS MO OINpPEAEICHHBIM paslenaM OHoorHH, a Takke chOopMUPOBATH
MIPAKTUYECKHE HABBIKK PabOTHI CO CBETOBBIM U HU(GPOBBIM MUKPOCKOIIOM U Pa3BUTh HUCCIIEIOBATEILCKUE
YMEHHS 00yJaroInxcsl.

Muxkpockon — yAUBHUTENbHBIM mpubop. OH — Kak BoOJdIIEOHOE OKHO, 4Yepe3 KOTOpPOe MOXKHO
3arjsiHyTh B 3araJloYHbId MUKPOMHUP. DTO MOJOOHO CBOETO poja MyTEHIECTBUIO B MapaUleNbHbIN MUD,
KOTOPBI HaXOUTCS 37€Ch, HEMOIANEKY, HO CKPBIT OT OOJIBIINHCTBA JIFOIEH.

Tot, kT0 paboTaeT ¢ MHUKPOCKOIOM, B KAaKOH-TO Mepe HAYMHAET ONIyIaTh ceds (M HEepeaKo
BOCIIPUHUMAETCSl OKPY)KAIOIMMHU) YEJIOBEKOM O0OCO00ro Kpyra «IOCBSIIEHHBIX» B JESITEIbHOCTD,
Onmu3Kyl0 K Hayke. MOXKHO CKaszaTh, 4TO JUIsl MOAPOCTKA 3TO — MEPBBIM OMBIT PabOThl, MAKCHMAIbHO
NpUOJIMKEHHON K Hay4YHbIM MCCIIEOBAHUSAM, BO3MOXKHOCTb OIIYTHUTh C€0sl «HACTOSIIUMY» YUYEHBIM,
ucclieloBaTeNleM, OTKPBIBAIOUINM TaiHbl HEBUIMMOIO MHpa. Bce 3To moka3bpiBaeT MOTEHIMaNl yuyeOHOM
JEeATeNbHOCTH TOAPOCTKOB C MHKPOCKOIOM, M, IpPEXIEe BCEro, B OTHOLIEHHM (HOPMUPOBAHUS HX
Hay4HOTO MMpOBO33peHHs. HecMoTpss Ha TO, YTO BOMPOCH NPOGOPHEHTALMM HE SBISAIOTCS TJIABHOU
LEJIbIO JTAHHOM MpOTrpaMMbl, pazHOOOpa3Has JAeATeNIbHOCTb, 3alUIAHUPOBAHHAS HA 3aHATHUSIX, BO3MOXKHO,
MIOMOJKET IOHBIM OMOJIOTaM OTPEAETUTHCS C BHIOOPOM cBOeH Oyayiieil mpodeccun.

N3yueHre MUKPOCKOITMYECKUX OPraHU3MOB HEBO3MOXKHO 0€3 MUKPOCKOIIa, a paboTa ¢ HUM BCerna
BBI3bIBAET OCOOBII uHTEpec, ocobeHHo pabota ¢ HoBbiMH UKT TexHomorusmu (uuppoBbIM
MHUKpOCKOTIOM). biiarogapsi ucrnosnb30BaHUIO JaHHBIX TEXHOJOTHM ydariuecs MMEIOT BO3MOXKHOCTh He
TOJIKO HAO0JI01aTh 0OBEKTHI )KMBOI MPHUPOJIbI, HO U 3aIHMChIBaTh BHJICO, HAOMIOAATH LIUKIIBI Pa3BUTHUS, O
KOTOpBIE ONMCaHbl B yueOHHKe. VccienoBaHue JKUBBIX OOBEKTOB Ha 3aHATHUAX, IMOCTAHOBKA C HUMHU
OTIBITOB aKTUBH3UPYIOT O3HABATEIbHYIO JIESTENFHOCTD IIKOJIBHUKOB, pa3BUBAIOT MPAKTUUYECKUE YMEHHUS,
YIIIyOJISIFOT CBSI3b TEOPUH C IPAKTUKOM.



Axmyanvnocme.
AKXTyalIbHOCTb, IPEIAraeMON IPOrpPaMMBbI OIIPENEISIETCS 3aIIPOCOM CO CTOPOHBI IETEN U UX pOAUTEIEH
Ha MporpaMMy €CTECTBEHHO - HAYYHOIO LIMKJIA. A TakK )K€, aKTyaJbHOCTb 3aKJIIOYAETCSI B TOM, 4YTO



COBPEMEHHBIM HKOJIOTUYECKH H OHMOJOTMYECKH TPaMOTHBIA YEJIOBEK HE MOXET HE HMETh JOJDKHOTO
MIPEJICTaBJICHHUS] 0 MUKPOMHPE U HE MOXKET HE yMETh padoTaTh ¢ MUKPOCKOTIOM. [IOMUMO 3TOr0, aKTyaJlbHOCTh
MPOrpaMMbl 00YCIIOBIIEHA MHTEPECOM YYaIIMXCS U BOCTPEOOBAHHOCTHIO HABBIKOB Pa0OTHI ¢ MUKPOCKOIIOM,
HampasJieHa Ha (JOPMUPOBAHKUE YMEHUS MMOCTABUTH II€]Ib U OPTaHU30BATh €€ JIOCTIKEHUE, a TAK)KE KPEaTHBHBIX
KauecTB — THUOKOCTh YyMa, TEpPIUMOCTh K MPOTUBOPEUHSIM, KPHUTUYHOCTh, HAJIWYUE CBOETO MHEHUS,
KOMMYHUKATUBHBIX Ka4eCTB.

Omauyumensvnovle 0COOEHHOCMU, HOGU3HA Kypca 3aKIIOYAaeTCs B HEJOCTaTKE aHAJIOrOB

JAHHOW TPOTPAMMBI B CUCTEME JOTIOJTHUTEIHLHOTO 00pa3oBanus jaereil. [loaToMy HacTosmas nporpaMmma
MpU3BaHa YCTPAHUTH MPOTHUBOPEUME MEXKAY aKTyallbHOCTBIO U BOCTPEOOBAHHOCTHIO JAHHOTO AacIleKTa
OMOJIOTMYECKOTO OO0pa30BaHMsI W OTCYTCTBMEM BO3MOXKHOCTH I 3aWHTEPECOBAHHBIX B TaKOM
00pa30oBaHUM Y4YalIUXCsS MPUOOPECTH CHUCTEMATH3UPOBAHHBIC HABBIKH PAOOTBI ¢ MHUKPOCKOIIOM JUIS
M3y4YeHus: MUKpoMupa. [IpenmyiiecTBo JaHHOU NMPOrpaMMBbl BBIPAXKEHO B TOM, YTO B MPOIIECC 00yUeHUS
BKJIFOYEHA TIPOEKTHAS JACSITEIIbHOCTD C UCIIOJIb30BAHUEM CBETOBOTO M IIU(PPOBOTO MHUKPOCKOTIA.

Aopecam npozpammer «Mup TOJI MHKPOCKONIOM», H3ydaeTcs NETbMH CpPEIHEro BO3pacTa,
KOTOPBIE MHTEPECYIOTCS TPHUPOJON POJHOTO Kpasi, €ro aKkTyaJlbHBIMH JKOJIOTMUECKHUMHU MpOoOIeMaMu.
[IporpaMmMa OCHOBBIBa€TCSI Ha 3HAHUAX IIKOJBHOTO Kypca CIEAYIOIIUX TMPEIMETOB: OHOJIOTHH,
reorpadun, xumuu, pusuku. [Iporpamma aapecoana ydammmces 11-16 mer. YcmoBust HaGopa aerel B
00beIMHEHNE: TPUHUMAIOTCS BCE JKENAIoNIUe, T€, KTO TMPOSIBISIET WHTEPEC K IKCIEPUMEHTATbHOMN
OMOJIOTHH, HWHTEpecyeTcs HWCCIeI0OBAaTENbCKOM JesITeNbHOCThIO, HE 3aBUCHUMO OT BO3pacta u
TeHJCPHBIX NPU3HAKOB. HamomHsemMocTs B rpymmax coctasiseT ot 15 1o 20 yenoBexk.

0Oo6vém cpoku oceoenusn npozpammsl. OObEM TPOTPAMMBI - 00IIIee KOJTUIECTBO YICOHBIX YaCOB B
TEUEHHEe BCEro KajeHAapHOTo - 34 daca B roj, mo 1 yacy B Hememnmto. 3aHATHS MPOBOISITCS B KaOWHETE
onomornn Ha 6aze MKOYVY «JSlHerckas mkona». B mporecce 3aHsITHI cOYeTaOTCS  TpymmoBas |
UHIUBUAyalbHas  pabota. OOpazoBaTelbHBI  MPOILECC CTPOUTCS B COOTBETCTBUU BO3PACTHBIMH,
MICUXOJOTHYECKUMH BO3MOXHOCTSIMA U CIIOCOOHOCTSAMU J€T€H, 4YTO MpEArnoiaraloT BO3MOXKHYIO
HEOOX0IUMYIO KOPPEKIUIO U PEXKUM 3aHATHHA.

Dopma odyuenusn — ouHasi, C COUCTAHUEM IIEKTPOHHON (HOPMBI 0OYICHHUSI.

Ocobennocmu opzanuzayuu 00pazosamenbHo20 npoyecca. B cOoTBETCTBUU € yIEOHBIM IUIaHOM,
dbopmupyeTcsi pa3HOBO3pacTHas Tpylma, KOTopas SBISETCS IOCTOSHHBIM U OCHOBHBIM COCTaBOM
o0beMHEeHNd Ha OAWH Y4eOHbIM roa. OOydeHHe MO MporpaMMe HaIlpaBJIEHO Ha aKTUBHYIO Y4eOHYIO
nesTenbHOCTh. [lpu opraHu3zanuy ¥ IUIAHUPOBAHUU 3aHSATUI YYUTHIBAIOTCS BO3PACTHBIE OCOOCHHOCTH
JeTel: Jr0003HATENbHOCTh, HAONIOATENBHOCTh; HMHTEpPEC K JAMHAMUYECKUM MpolleccaM; >KelaHhe
o01IaThCs € JKUBBIMU OOBEKTaMHM; MPEIMETHO-00pa3HOEe MBIILICHUE, OBICTPOE OBIAJCHUE YMEHUSMU U
HaBbIKaMU; SMOIMOHANbHAsE B030yauMocTh. [IporpamMma HOCUT pa3BUBAIOIIYIO, NEATEIBHOCTHYIO U
MPAKTUYECKYIO HAIIPABJIEHHOCTbD.

Pesicum 3anamusa. 3aHATHS IIPOBOJATCA 1 pa3 B HCIACIIO II0 1 AKaICMHUYCCKHUX Yaca.
HpOI[OJDKI/ITCJ'ILHOCTB 3ansaTus — 40 MHHYT

1. HEJIb U 3AJIAYU ITPOTI'PAMMBI

JlaHHBIN Kypc MpeanoaraeT NpuMepHbIil 00beM 3HAHUM, YMEHUI U HAaBBIKOB, KOTOPBIM JIOJ’KHBI
oBiazeTy oOydarouuxcs. CHIDKEHHME WMHTepeca K MpeaMeTy M obuinue HHbopMmanuu HE
BOCIHUTHIBAET y JeTel MOTPEOHOCTH K PaCUIMPEHMIO U YIIIyOJCHMIO CBOMX 3HAHMM.

Ilenv npocpammur . lloBeimieHne 3(h(HEeKTUBHOCTH OOYUSHMs y4alllUXcs €CTeCTBEHHOHAYYHBIM
IIpeIMETaM 4epe3 TBOPUECKYIO, NMPOEKTHYIO M IPAKTUYECKYIO JESATEIBHOCTb, a TAKXKE pPACHIMPEHUE
Kpyro3opa O MeNbYallIMX MPEACTABUTEISAX JKUBOTO MHpa B IIPOLECCE BBIMOJIHEHUSI TEOPETUKO-
9KCIEPUMEHTAIBHBIX 3aJaHHM.

OO6pasoBarenbHas JESITEILHOCTh IMPOTpPaMMBbl HallpaBJIeHa Ha:

e (QopMHpOBaHUE U PA3BUTHE TBOPUECKUX CHOCOOHOCTEH 00yUaromumxcs;



e (opMHpOBaAHKE KYJIBTYPHI 3J0POBOTO U O6€30MacHOr0 00pa3a KU3HU;

e o0ecreyeHue yX0BHO-HPABCTBEHHOTO BOCIIUTAHMS O0YJatOLINXCS;

® BBIABICHHE, pa3BUTHE U TMONICPKKY TAJAHTIUBBIX OOyYaroIUXCsA, a TaKKe JIHIIL,
MPOSIBUBIINX BBIAAIONINECS CIOCOOHOCTH;

e pa3BuTHE MPO(HECCHOHAIBHONW OPHEHTAIIMH 00YJaIOIIUXCS;

e (opmupoBaHue 00IIEH KyIbTYphl 00yJatOIINXCS;

3aoauu npozpammot:
Jluunocmmuuwie:
e @®opmMupoBaTh HAYYHOE MHPOBO33PEHHUE U KYJIbTYPY HHTEJUIEKTYAJIbHOIO TPYAA;
e Pa3BuBaTh CTOIKUI UHTEpEC K OMOJIOTHUH, ONOJIOTUIECKOMY SKCIIEPUMEHTY;
e  ®opMUpOBaTh KOMMYHUKAaTUBHYIO KYJIbTYpYy, TEPIUMOCTb K UYy)KOMY MHEHMIO, YMEHUIO
paboTaTh B rpymre;
Memanpeomemmnuvie:
e dopmupoBaTh HaBBIKHM HAIIMCAHUS MUCbMEHHBIX Pa0OT: COOOLIECHHI, JOKIIAI0B,
HCCIIEIOBATENIbCKUX U MPOEKTHBIX padoT;
e Pa3BuTHe yMEHMs BUJETh, UyBCTBOBATh, IOHUMATh, IPOSIBIISS CAMOCTOSTEILHOCTD U TBOPUYECKYIO
aKTUBHOCTb;
e BocnuTsBaTh aKKypaTHOCTb, YyBCTBO CAMOKOHTPOJISI, B3aMMOIIOMOIIIH.
Obpa3zosamenvHbvie (npeomemuvie):
e  VYrayOuTh 3HAHUS O C UCTOPUEH PA3BUTHUS MUKPOOHOJIOTUH;
CriocoOCTBOBaTh U3YYEHUIO CTPOEHUS HA KJIETOYHOM YPOBHE MpEACTaBUTENEH pa3IMuHbIX
LapcTB: OaKTepuil, pacTeHUH, KUBOTHBIX U IPUOOB;
e  @®opMuUPOBaTh YMEHUE MO H3TOTOBJICHUIO KYJIBTYP OJHOKIETOYHBIX OPTraHU3MOB.
e dopMupoBaTh NPAKTUUECKHE HABBIKK Pa0OThI CO CBETOBBIM M LIU(POBBIM MUKPOCKOTIOM,
71a00paTOPHBIM 000PYIOBAHHUEM;



YueOHO-TeMaTHYECKHUIl IJIaH

HaszBanue pa3zaena, Temsl

KomnnuectBo yacos

Bcero | Teopus | Ilpaktuka

dopma aTTecTanun/ KOHTPOJISA

BBoaHoe 3aHsiTHE

2 2 0

AHKeTHpOBaHHE

Pasnea 2. OT MuKkpockona 1o
MHMKPOOHO0JI0THH

10 4 6

Hcropust OTKpBITUS MHMKPOCKOIIA.
YueHble ucciaenoBaTenn

B3anmoonpoc

OcHOBHbBIE HallpaBJICHUS
COBPEMEHHOM MUKpPOOHOJIOTUN

KpoccBopn

YeTpoiicTBO MUKpOCKOTA U

npaBuiia pabotel ¢ HUM. [lpaBuia

oOpaiieHuss ¢ 1a00PaTOPHBIM
000pyTOBaHUEM.

B3anmoomnpoc

[IpakTueckoe 3anstue Nel.

«Y CTpOMCTBO CBETOBOTO
MHKPOCKOTIA ¥ TIpaBuiia paboThI C
HUM.

CamooI1ieHKa

[MpakTdeckoe 3ansTue Ne 2.
«[IpaBuna paboThl ¢ HIUPPOBBIM
MHUKPOCKOTIOM.»

CaMooI1ieHKa

Pa3nen 3. IlpuroroBJieHue
MHMKPONPEenapaTon

[IpaBuna npuroToBiIeHUA
MUKpomnpenaparoB. [Ipakruueckas
pabora: Ne3. IlpuroToBrieHue
Mukpomnpenapara «Koxuna myka»

CaMooI1ieHKa

[IpakTrueckas pabota: Ned
[IpuroToBnenne MUKponpenapara
«Koxwuna Tomaray

CaMooI1ieHKa

[TpakTuueckas padora Ne 5.
[TpurorosiieHre MUKpoOTIpenapaTa
«Knetku si6mouxa»

CaMooI1ieHKa

Pasznen 4. bakrepun

16 4 12

10

YcnoBust KU3HU OaKTEpHil.
dopma U cTpoeHue
OaKkTepuaNbHBIX KJIETOK. BHemrHue
Y BHYTPEHHHUE CTPYKTYPBHI.

Bzaumoonpoc

11

CrnocoObl TUTaHMUS.
Pacnpoctpanenune u 3HaueHUE
6akrepuil. Ponb OakTepuii B
o6uocpepe.

["os0BOJIOMKH

12

3HayeHue 6akTepuil B )KU3HU
yenoBeka. Metoasl 60phObI ¢
OaKTepUIMHU.

B3anmoonpoc

13

[Ipaktruyeckas padora Ne 6.
«bakrepun 3yOHOTO HajeTa

CaMoorieHKa

14

[IpakTtuyeckas padora Ne7.
«bakrepun kapTodenpHOU
MAJIOYKN»

CaMoorIieHKa




15

[Ipaktruyeckas padora Ne 8.
«bakTepuu CEHHOM NAJIOYKM»

Camoo1ieHka

16

[Tpaktuyeckas padora Ne 9.
«MOJIOYHOKHCITBIE OAKTEPUI»

Camoo1ieHka

17

[Tpaktuyeckas padora Ne 10.
«MOJIOYHOKHCITBIE OAKTEPUI»

Camoo1ieHka

Pa3znen 5. IlinecHeBble rpudbl

12

10

18

['pubbI pencTaBuTEIN 0COOOTO
LapCTBA KUBOM IIPUPOBIL.
[Ipu3naku rpudoB.
Knaccudukamms rpubos.

["os10BOJIOMKH

19

Oco0eHHOCTH TIIECHEBBIX IPUOOB.
3HaueHue IIECHEBbIX I'PUOOB.
Hpoxoxu. CTpoeHue U poJib
JIPOOKEN B )KU3HU YEIIOBEKA.

B3anmoomnpoc

20

[IpakTueckas pabGota Ne 11.
«Mykop».

CamooI1ieHKa

21

[MpakTuyeckas padorta Ne 12.
«ITernmmn».

CaMooI1ieHKa

22

[Tpaktugeckas padora Ne 13.
«BnusiHue TemrepaTypbl Ha pocT
TUIECHEBBIX U JIPOXIKEBBIX TPUOOBY

CaMooI1ieHka

23

[IpakTrueckas padborta Ne 14.
«BnusiHMe Temneparypsl Ha pOCT
IJIECHEBBIX U APOIOKEBBIX TPHOOBY

CaMooI1ieHKa

Pa3nen 6. Bogopocau

24

MuUKpOCKOMMYECKHUE BOJOPOCTH —
rpylna HU3MIKUX PaCTEHHI.
OAHOKIIETOYHBIE, MHOTOKJIETOYHbIE
U KOJIOHHAJIbHBIE BOJOPOCIH.

Tect

25

OcoOeHHOCTH CTpOEHUS U
KU3ZHEJCATENIbHOCTU. 3HAUYEHUE
BOJIOpPOCTIEH B IPUPOJE U )KU3HU
YeJ0BeKa.

B3aumoonpoc

26

[IpakTiueckas pabora Ne 15.
«V3ydeHune oqHOKICTOUYHBIX
BOJIOPOCIICI» TI0 TOTOBBIM
MUKpOIperaparam mpernaparam

CamooI1ieHka

Paznen 7. JlumanHuKH

27

JInmaiHUKY — CUMOHOTHYECKHUE
opranusmbl. CTpoeHue
numraitHukoB. Knaccudukarus
CJIOCBHIIIA.

Tect

28

OcoOeHHOCTH  Pa3MHOXKEHUSI.
3HaueHue M POJIb JUIIANHUKOB B
npupoje. JIMIaiHuKN KaKk
OMOMHIMKATOPBI OKPYXKaroIeit
cpeapl.

B3anmoonpoc

29

ITpakTtuyeckas padora Ne 16.
«/3ydeHune BHEUTHETO U
MUKPOCKOTIMYECKOT'O CTPOEHUS
HaKUIHOTO Jumainuka. Cpes

CaMoorIieHKa




JIAIIAHUKAY).

Pa3zgen 8. OnHoOKI€TOUYHBIE
JKMBOTHBIE

12

10

30

Knaccudukarust 0 JHOKIETOYHBIX
IIpEeACTaBUTENEH apcTBa
KUBOTHBIX. OCOOCHHOCTH
CTPOCHHUS U KU3HEACATEIILHOCTH
npocreimux. Crnocoosbl
NepeBIKEHUSI.

["os10BOJIOMKH

31

[Ipocreiimre 0THOKIETOYHBIE
YKUBOTHBIE.

Tect

32

[IpaxTnueckas padorta Ne 17.
«M3ydeHne npoCcTenImx» 1o
rOTOBBIM MUKpOTpenaparam

npenapaTam

CamooI1ieHka

33

[IpakTrueckas padora Nel8.
«M3ydeHne npocrenmmx
OJHOKJICTOYHBIX OPTaHNU3MOB B
CEHHOM HACTOE.

CamooI1ieHKa

34

[IpakTnueckas padora Ne 19.
[IpakTnueckas paborta «CMmeHa
BUJOBOTO COCTaBa MPOCTEHUIINX B
CEHHOM HAaCTOE).

CaMooI1ieHKa

35

[IpaxTnueckas padota Ne 20
[TpakTuueckas padota «CmeHa
BHJIOBOTO COCTaBa MPOCTEUIIINX B
CCHHOM HAaCTOE).

CaMooI1ieHka

Pasznen 9. 300IJIaHKTOH U
(GUTONIAHKTOH aKBapuyMa

36

[TpakTruueckast padota Ne 21.
«MHKpOMUp aKBapHyMar»

CaMooI1ieHKa

37

[TpakTrueckas padota Ne 22
«300TUIaHKTOH B (PUTOTUIAHKTOH
aKBapUyMa»

CaMooI1ieHKa

Pazgen 10. Yienuncronorue

18

14

38

MI/IKpOCKOHI/I‘ICCKI/Ie JOMAIIHHUEC

KJely. 3HaUeHHE 3TUX OPraHnu3mMoB

JJIA JKM3HH 4YCJIOBCKA.

Bzaumoonpoc

39

[TayrvHHBIN Ki€wl, MIMTOBKA, T
— mapa3uThl pacTeHud. Mepbl
OOpBOBI C BPEIUTEIAMH U 3aIATA
pacTeHui.

Kpoccropn

40

ITpakTtuyeckas padora Ne 23.
«V3ydeHune BHEIIHETO CTPOEHUS
NayTHHHOTO KJIELa»

CaMooI1ieHKa

41

ITpakTtuyeckas padora Ne 24.
«V3ydyeHue BHELIHETO CTPOCHHUS
TIIN

CaMooI1ieHKa

42

[TpakTtuyeckas padora Ne 25.
«V3ydeHune BHEIIHETO CTPOEHUS
JIAOK HACEKOMBIX»

CaMoorIieHKa

43

ITpakTtuyeckas padora Ne 26.
«/3ydyeHue BHEUTHETO CTPOCHHUS
POTOBOTO arnmnapara HaCEKOMBIX»

CaMoorIieHKa




44

[Tpaktuyeckas padora Ne 27.
«/3yueHne BHEIIHETO CTPOCHHUSI
KPBUIBIIIEK HACCKOMBIX)

CamooI1ieHka

45

[Tpaktuyeckas padora Ne 28.
«/3yueHne BHEIIHETO CTPOCHHUSI
IPyJH U OPIOIIKA HACEKOMOT0Y

Camoo1ieHka

46

[Tpaktuyeckas padora Ne 29.
«W3yueHne BHEILIHETO CTPOCHHUS
KOMHATHOW MYXH»

CamooI1ieHka

Paznea Ne 11. BereraTuBHbIE
OpraHbl pacTeHui

24

19

47

Bupel v ctpoeHue JIMCTHEB
pacTeHui

Tect

48

[Tpaktugeckas padora Ne 30.
«M3yyeHne BHELIHETO U
BHYTPEHHETO CTPOEHHUS JIUCTHEB
pacTeHuin»

CamooI1ieHKa

49

Crtpoenue 1iBeTka

Tect

50

[MpakTuaeckas padorta Ne 31.
«M3yyeHne BHEIIHETO U
BHYTPEHHETO CTPOCHHS IIBETKA»

CamooI1ieHKa

51

Bunpl u cTpoeHrne CeMsIH pacTeHHSI.
CriocoOsbl pacnpocTpaHeHHs

Tect

52

[IpakTtruueckast padota Ne 32.
«M3yueHue BHEIIHETO U
BHYTPEHHETO CTPOCHUS CEMSH»

CaMooI1ieHKa

53

[TpakTruueckast pabota Ne 33.
«M3yueHue BHEIIHETO U
BHYTPEHHETO CTPOCHUS CEMSIH»

CaMooI1ieHKa

54

Buipl, TUTIBL U CTPOCHUE KOPHS
pacTeHui

Tect

55

[IpakTuueckast padota Ne 34.
«3yyeHne BHEIIHETO U
BHYTPEHHETO CTPOEHUS KOpHEH
pacTeHui»

CaMooI1ieHKa

56

Buner u ctpoenue crebiis pacteHuit

Tect

57

[IpakTueckas paborta Ne 35.
«3yyeHne BHEIIHETO U
BHYTPEHHETO CTpOEHUS cTebei
pacTeHu»

CamooI1ieHKa

58

ITpaktuyeckas padora Ne 36.
«/3ydeHne BHEUIHETO U
BHYTPEHHET0 CTPOEHUs cTebeit
pacTeHum»

CaMooI1ieHKa

Pasgea Ne 12. [loaroroBka
NMPOEKTOB

59

IToaroroBka npoekra no
UCCIIEyEMOH TeMeE.
KoHcynsTHpOBaHuE.

CaMooIieHKa

60

IToaroroBka nmpoekra no
UCCIIEyEMOH TeMeE.
KoHcynpTHpoBaHue

CaMoorIieHKa




61 | ITogroroBka nmpoekTa 1o 2 1 1 CamoolneHka

HCCIIEIyEMOM TEME.

KoncynsTupoBanue

Pa3znen 13. 3amura Munm- 6 0 6
MPOEKTOB

62 | 3ammTa IPOEKTOB 2 0 2 [TpoekTHast paboTta

63 | 3ammTa IPOEKTOB 2 0 2 [TpoexTHast paboTta

64 | 3ammTa IPOEKTOB 2 0 0 [TpoexTHast pabota
Paznen 14. Jkckypceus: 8 4 4
«IIpupoanoe coodmecTBO
OpPraHn3MoB»

65 | Kak Bectu ce0st Ha 9KCKypCHH. 2 2 0 Kypnan HaOmroneHus —
Texnuka 6e3omacuoct. Onucanue ONHCaHUE IO IJIaHy
BHJIOB PACTEHUM

66 | [TpupoaHOE COOOIIECTBO 2 0 2 KypHuan HaOmroneHus —
OpraHU3MOB OTIMCaHHE T10 TUTaHy

67 | [ToaroroBka K KOH(MEPECHIIMH 2 0 2 CamoorieHKa

68 | UroroBoe 3ausTHE 2 2 0 JlmarHocTryaeckas KapTa
Hroro 136 | 36 100

IV.  Conep:xaHue pa3ieioB U TeM

Paznen 1. BBoaHoe 3ansiTue. (2 yac.)

Kpatkoe wu3noxeHune wm3ydaemoro kKypca B oObeaumHeHuu. OpraHuzaius pabodero mecra. [IpaBumima
MOBEJICHHSI Ha 3aHATUAX. TexXHHKa 0€30TTaCHOCTH C MHCTPYMEHTaMHU.

Pa3znen 2. Or Mmukpockona ao mukpoouosoruu (10 u).

Hctopust  OTKpBITHSI MHKpPOCKOTIA. YYEHBIC HCCIICAOBATENIM, BHECIIME BKJIAJ B H3y4YCHHE
Mukpoopranu3MoB. ®dpanimysckuit Mukpobuosor Jlyu Ilacrep (1822 — 1895r), HeMElKHI ydeHBIi
PoGepr Kox (1843 — 1910r) OCHOBOIOJOKHHUKA COBPEMEHHOH MuKpoOuojorun. OCHOBHBIE
HANpPaBJICHUS  COBPEMEHHOW  MHKPOOMOJIOTMH:  TEHETHYeCKas W KJICTOYHAs WH)KCHEPUS,
WCIIOJb30BAHUE MHUKPOOPTAaHU3MOB M TIPOJIYKTOB HX IKH3HEICATCIBHOCTH B  IPOMBIILICHHOCTH,
CEIIbCKOM XO3SIICTBE W MEIUIIMHE, J100blua He(TH W METauloB, OYMCTKA BOJ, IIOYB, BO3JyXa OT
3arpsi3HUTENCH, TOJJICPKAHUE M COXPAaHEHHE IOYBEHHOTO IUIOAOPOAMS. YCTPOHCTBO MHUKPOCKONA H
npaBuia pabotel ¢ HUM. [IpaBuia oOpamieHus ¢

1abopaTopHBIM 000PYIOBAHUEM.

[Ipaktuyeckoe 3ansartue Nel. «YCTpOMCTBO CBETOBOTO MHUKPOCKONA M TPaBUIIa PAOOTHI C HUMY.
[Tpaktudeckoe 3ansTre Ne 2. [IpaBuia paboTel ¢ IUPPOBEIM MUKPOCKOTIOM.

Pa3nen 3. [lpurorosiienne mukponpenaparos (6 1).

[IpaBuia mpUroTOBIEHHS MUKPOTIPENIapaToB

[TpakTudeckas pabota: Ne3. [TpuroroBienune mukponpenaparoB «Koxura myka»

[IpakTuueckas padora: Ned. [Tpurorosnenne MmukpomnpenaparoB «Kosxuiia Tomarta

[TpakTiueckas pabota Ne 5. [Ipurotosnenue mukpornpenapata «Kinetku s0mouka»

Pa3nen 4. bakrepuu (16 4)

YcnoBust xu3Hu Oaktepuil. dopMa M cTpoeHHe OakTepHalbHBIX KJIETOK. BHENIHWE W BHYTpEHHUE
cTpykTypsl. [loBenenue Gaktepuit. CriocoOwl mutanus. PacmpocTpanenue u 3HaueHue Oakrepwii. Poib
Oaktepuit B Ouocdepe: OaKTepuu THUEHUS — MUHEpATU3alldsg OPraHUYECKUX BEIIECTB; OaKTEpUU
MOYBEHHBIE — TMOYBOOOpazoBaHWe; OaKkTepuu a30TPHUKCUPYIOIIHE — OOOTalleHHE IOYBBI a30TOM;
nuaHoOakTepuu. 3HaueHHe OaKTepuil B JKU3HHM YEJIOBEKa - TOJOXKUTENbHAS POJIb B XO3SHCTBEHHOMN
JEeSITeNLHOCTH: MOJIOYHOKHCTIbIC, OaKTepun OpOKEeHHsI; OTPHUIATeIbHAS — THUSHHE MPOTYKTOB




NUTAHUSA, TATOTEHHbIE OakTepuu BO30yauTenu OoJie3HEH Yy 4eJOBeKa, >KMBOTHBIX M PACTCHHU.
MeTo b1 60pbOBI c OaKTepUsIMHU. [actepuzanms, crepuauzanus, Ie3UHQEKIHS.
[Ipaktuyeckas padora Ne 6. «bakTepuu 3yOGHOTO HaICTa

[Ipaktuyeckas padora Ne7. «bakTepuu kapTo(eabHOMN MaT0UKI»

[TpakTuaeckas padorta Ne 8. «bakTepuu CCHHOU MaTOYKI»

[TpakTuaeckas paborta Ne 9. «MoOTOYHOKHUCITBIE OAKTEPUI

[TpakTaeckas padora Ne 10. «MoIOYHOKHCITBIC OAKTEPUID»

Paznen 5. IlnecueBsie rpudbi (12 4)

['pubbI mpencraBuTeNM 0cOO0TO HAapcTBa XUBOM Mpupoasl. [lpusHaku rpuboB. Knaccudukanus rpudos.
OcoOeHHOCTH TIJIECHEBBIX IprOOB. 3HaUeHHE TUIECHEBBIX TprOO0B. poxokn. CTpoeHHE U poib JPOKKEH
B )KU3HU YEJIOBEKA.

[Ipaktuyeckas pabora Ne 11. «Mykop».

[Ipaktudeckas padorta Ne 12. «IleHummy.

[IpaxTueckas pabora Ne 13. «BnusHue TeMneparypsl Ha pOCT IUIECHEBBIX U JPOACKEBBIX IPHUOOBY
[IpaxTueckas pabora Ne 14. «BnusHue TeMiepatypbl Ha pOCT IJIECHEBBIX U IPOAOKEBBIX TPHOOB»
Pa3nen 6. Bogopocau (6 4)

Mukpockonuyeckue BOJOPOCIU — rpylna HU3MIMX pacTeHUi. OJHOKJIETOYHbIE, MHOTOKJIETOUHBIE M
KOJIOHHAJIbHBIE BOJOpOCIH. OCOOEHHOCTH CTPOEHUS M KU3HEAEATEIbHOCTH. 3HAUECHHE BOJIOPOCIEH B
MIPUPO/IE U )KU3HU YEIOBEKa.

[Ipaktuueckast pa6ota Ne 15. «M3ydeHne oTHOKIETOYHBIX BOJIOPOCIIEH» MO TOTOBBIM MUKpOTIpernapaTamM
npernapaTam

Paznen 7. JImmaiinuku (6 4).

JlumaitHukn — cuMOuoTHUeckue opraHu3mbl. CTpoeHue numaHuKoB. Kiaccudukanms crioeBuiia.
OcoOeHHOCTH pa3MHOXKEHUS. 3HAueHWEe U poJib JIMHIAHHMKOB B mpupoje. JlMmailHMKM Kak
OMOMHINKATOPBI OKPY)KAIOILIEN CPeJIbl.

[IpakTtuueckas pabota Ne 16. «l3ydyeHne BHENIHETO M MHUKPOCKOTMYECKOTO CTPOCHUS JIHMIIIAMHUKOB.
Cpe3 numaiHuKay.

Paznen 8. OgHokJjIeTOYHbIE JKMBOTHBIE (124)

Knaccudukanusi OIHOKIETOUYHBIX MpeICTaBUTENEed IapcTBa >KUBOTHBIX. OCOOEHHOCTH CTPOCHUS U
KU3HEeAeITeIbHOCTH — Tpocteimmx.  CrocoObl  mepenBmkeHus.  Pasmpaxumocts.  [Ipocreiimme
OJIHOKJIETOYHbIEC >KUBOTHBIE — OOHMTAaTeNu BOJHOW cpelbl, BO30yauTenu 3a00JieBaHUI dYeloBeKa HU
®UBOTHBIX. [Ipocreiiiirie — CAMOUOHTBHI.

[Ipaktrueckas padota Ne 17. «M3ydeHue mpoCcTeHIux» 1Mo TOTOBBIM MUKpOTIperaparaM mpenaparam
[IpakTuueckas padota Nel8. «M3ydeHne mpoCcTeHImuX 0THOKJICTOYHBIX OPraHU3MOB B CECHHOM HacTOEY.
[IpaxTueckas padota Ne 19. IIpaktuyeckas pabora «CMeHa BUAOBOTO COCTaBa MPOCTEHUIINX B CEHHOM
HacToe».

[Ipaxtueckas padorta Ne 20 Ilpaxktuueckas pabora «CmeHa BUAOBOTO COCTaBa MPOCTEHIINX B CEHHOM
HacToe».

Pazien 9. 300MJaHKTOH U (PUTOIIAHKTOH aKkBapuyma (4 4).

[IpakTuueckas paborta Ne 21. «Mukpomup akBapuyma

[IpakTuueckas padora Ne 22 «300MIaHKTOH U (PUTOTIIAHKTOH aKBAPHyMay

Pazgen 10. Yaenucronorue (18 4)

MuKkpocKonuuecKkre JOMAIIHUE K. 3HAYeHUE ITUX OPraHUu3MOB JUIsl )KU3HU yeoBeka. [layTuHHBIM
KJIelll, LUTOBKA, TJs — Mapa3uThl pacTeHui. Mepbl OOpbObI ¢

BPEAUTEISIMU U 3alLUTA PAaCTEHUM.

ITpaktuyeckas pabota Ne 23. «/3yyeHne BHEIIHEr0 CTPOEHUS MAyTUHHOTO KJela)

ITpaktuyeckas pabora Ne 24, «/3ydeHne BHEIIHEr0 CTPOEHUS TN

ITpaktuyeckas padora Ne 25. «/3yyeHne BHEIIHEro CTPOEHUS JIAIOK HACEKOMBIX)

IIpaktuyeckas pabota Ne 26. «/3yueHne BHEIIHEro CTPOEHHUS pOTOBOIO anmapaTa HaCEKOMBIX)
[Ipaktuyeckas padora Ne 27. «/3yyeHne BHEIIHEr0 CTPOEHUS KPbUIBIIIEK HACEKOMBIX)

[Ipaktuyeckas padora Ne 28. «/3yyeHne BHEIIHEro CTPOEHUS IPyAu M OPIOIIKa HACEKOMOT0»
IIpaktuyeckas padora Ne 29. «3yyeHne BHEIIHEro CTPOEHUSI KOMHATHON MYXH)

Pa3zgen Ne 11. BereraTtuBHbIe Opranbl pactenuii (244)

Bunpl u crpoenue nucteeB pacteHuil. CTpoeHune uBetka. Bupl u ctpoenne cemsiH pacteHusi. CriocoObl
pacripocTpaneHus. Buspl, TUIIBI M CTpOEHME KOPHS pacTeHuil. Buabl u crpoeHue cTeduis pacTeHHA.



[Tpaktuyeckas padora Ne 30. «/3yyeHne BHEIIHEr0 ¥ BHYTPEHHETO CTPOCHUS JINCTHEB PACTEHHIDY
Crpoenue niBeTka

[Tpaktuyeckas padora Ne 31. «/3yyeHne BHEIIHErO M BHYTPEHHET'O CTPOCHUS IIBETKA»

Bunpl u crpoenne cemsiH pacteHust. CriocoObl pacripoCcTpaHeHHs

[Tpaktuyeckas pabota Ne 32. «M3yueHne BHEIIHETO M BHYTPEHHETO CTPOCHUS CEMSIH
[Tpaktuyeckas padota Ne 33. «/3yueHre BHEIIHETO U BHYTPEHHETO CTPOCHHS CEMSIHY

Buapl, TUIIBL M CTPOEHUE KOPHS PACTEHUN

[Ipaktuyeckas padota Ne 34. «3yueHne BHEITHETO U BHYTPEHHETO CTPOCHUS KOPHEH PacTCHHID
Bunel u ctpoenue crebiist pacTeHui

[Ipaktudeckas padota Ne 35. «3yueHre BHEITHETO U BHYTPEHHETO CTPOCHUs cTeOnel pacTeHUD»
[Ipaktuyeckas padota Ne 36. «/3yueHre BHEITHETO U BHYTPEHHETO CTPOCHUs cTeOIel pacTeHUD»
Pazjnen Ne 12. [loaroroBka MUHH-NIPOEKTOB (6 4).

[ToaroroBka npoekra no ucciaeayeMon treme. KoncynpTupoBanue.

Paznen 13. 3ammTa MmuHu-npoekToB (6 1)

Paznen 14. Dkckypceusi: «[IpupoaHoe coodumecTBo opranu3mMosny (8 4).

V. INJIAHUPYEMBIE PE3YJIbTATBI

Oobuque pezyromameot.

Wm y4anierocs mocie 3aBepIieHus Kypca HarpaBJeHbl Ha:

C(bOpMI/IpOBaHHOCTI) ITO3HAaBATCIIbHBIX UHTCPECOB U MOTHUBOB, HAITPABJICHHLIX HA U3YYCHHC JKUBOU
MIPUPOIbI; MHTEJUIEKTYAJIIbHBIX YMEHUU (J0Ka3bIBaTh, CTPOUTH PACCYXKJIEHUS, AHAJIU3UPOBATh,
CpaBHUBATh, JIENIaTh BEIBOJIBI H JIP.); SCTETUIECKOTO OTHOIICHUS K )KUBBIM OOBEKTaM.
(dbopMuUpOBaHHE JTMYHOCTHBIX TPEACTABICHUN O IIEHHOCTH NPUPOIBI, OCO3HAHHE 3HAYMMOCTH U
OOIIIHOCTH TII00ATBHBIX MPOOJIEM YEIOBEUECTBA,

dbopMUpOBaHHE  YBAKUTEIHFHOTO OTHOUICHHS K HWCTOPHH, KYJIbTYpe, HAIMOHAIHHBIM
0COOEHHOCTSIM 1 00pa3y KU3HU JPYTHX HAPOJOB; TOJEPAHTHOCTH U MUPOJIIOONS;

(dbopMuUpoBaHHE 3KOJOTHMUYECKOW KyJIbTYphl HA OCHOBE NPU3HAHHS LIEHHOCTH JXH3HH BO BCEX €¢
MPOSIBJICHUSX U HEOOXOMMOCTH OTBETCTBEHHOTO, OEPEXKHOTO OTHOIICHHUS K OKPYKAIOIICH cpene;
pa3BUTHE ICTETUYECKOTO CO3HAHMS Yepe3 MPU3HAHUE KPACOTHI OKPYXKAIOIIET0 MHPA.

Memnggémm@mmm y4aInierocs mocjie 3aBeplieHus Kypca HarpaBJIeHbI Ha:

OBJIAJICHUE COCMABIANUWUMY _UCCIe008AMENbCKOU U _NPOeKmHOoU _OdeamenvHocmuy  (BKIIIOYas
YMEHHSI BHJIETh MPOOJIEMY, CTaBUTh BOINPOCHL, BBIIBUraTh TUIOTE3bl, aBaTh OIpPEICICHUS
MOHATHAM, KiIacCu(UIUpPOBaTh, HAOIIOAATh, MPOBOIUTH SKCIEPUMEHTHI, JI€l1aTh BBIBOJABI H
3aKJIIOUEHUS, CTPYKTYPHUPOBATh MaTepuai, OObSCHITH, TOKA3bIBAaTh U 3aIUINATH CBOU HJICH);
YMEHHUE pabomams ¢ Pa3HBIMH UCMOYHUKAMYU OWOIOTHYECKON uHgopmayuu: HAXOIUTDH
Ouonoruueckyro HWHGOPMAlMI0O B PA3IMYHBIX HCTOYHUKAX (TeKcTe YdeOHWKa, Hay4HO-
MOMYJISIPHON JUTeparype, OMOJOTHYECKHX CJIOBapsX W CIOPAaBOYHUKAX), aHAIM3UPOBATh U
OIICHUBATh UH(OPMALIKIO, TPEOOPa30BHIBATH HHPOPMAIINIO U3 OJIHOH (POPMBI B APYTYIO;
CIIOCOOHOCTH 8b10UpaAmMb yenegvle U CMblC08ble YCHAHO8KY B CBOUX JNEHCTBHUSAX U MOCTYIKaX MO
OTHOIIECHHIO K )KMBOM MPUPOJIE, 3A0POBBIO CBOEMY U OKPYKAIOIIMX;

YMEHHUE a0eK8amHO UCNOIb308AMb _peyesble cpedcmed A TUCKYCCUU U apTyMEHTAallud CBOEH
MIO3ULINHU, CPAaBHUBATh PA3HbIE TOUKH 3PEHUs, ApTYMEHTHPOBATh CBOIO TOUKY 3PEHHMsI, OTCTauBaTh
CBOIO TIO3UILIMIO.

BJIQJICHUE OCHOBAMH CAaMOKOHTpPOJS, CAaMOOLIEHKH, NPHUHATHSA PELIEHUH M OCYILECTBICHUS
OCO3HAHHOTO BBIOOPA B y4eOHOMW U MO3HABATENBHOM 1A TEIHOCTH;

CMOCOOHOCTh BBIOMpATh 1IE€JIEBBIE U CMBICIOBBIE YCTAHOBKHM B CBOMX JEHCTBHSX M MOCTYIKaX MO
OTHOIIECHUIO K )KMBOM MPUPOJIE, 340POBbIO CBOEMY U OKPYKAIOIIMX;

YMEHHUE OpPraHU30BBIBATh YU€OHOE COTPYAHHYECTBO M COBMECTHYIO JEATENBHOCTh C YUUTEIEM U
CBEpCTHHKaMHM, paboTaTh MHIMBUAYAJIBHO W B IPyIINE: HAXOJUTh OOIee pelIeHne U pa3peraThb




KOH(JIMKTBI Ha OCHOBE COTJIACOBAaHUS MO3HULMHN U y4€Ta HHTEPECOB, (POPMYIUPOBATH, APTYMEHTHU-
pOBaTh U OTCTaUBATh CBOC MHEHUE.

Lpeomemubimuy pezyionmampl yaamerocs nocie 3apepliieHus Kypca HalnpaBiieHbl Ha:

v

AN RN

AN

gblOeleHUe CYWeCmeeHHbIX NPUSHAKOE OUON0UYeCKUX 00bekno8 (OTIMYUTENbHBIX MPU3HAKOB
KUBBIX OPTaHU3MOB; KJIETOK U OPraHMU3MOB PACTEHUH M KHBOTHBIX, TPUOOB U OaKTEpHii; BHJIOB,
9KOCUCTEM; OMOCcdepbl) u mporeccoB (0OOMEH BEIIECTB W IMPEBPALICHUE SHEPTUU, MUTAHHC U
JIbIXaHUe, BBIJCIICHHE, TPAHCIOPT BEHIECTB, POCT M Pa3BUTHE, PAa3MHOKEHUE M PETYISALUs
KHU3HEIEATSILHOCTH OPraHu3Ma; KPyroBOPOT BEIIECTB U MPEBpaIlleHIE YHEPTUU B SKOCHCTEMAX);
npugedenue 00KA3amenbCms (apeyMeHmayus)B3auMOCBA3M YEJIOBEKA U OKpYXKAIoUIel cpeabl;
3aBHCHUMOCTH 3JI0POBbSI YEJIOBEKa OT COCTOSIHUSI OKPYXKAIOIIEH Cpelbl; HEOOXOTUMOCTH 3alIHUThI
OKpYKAroIIeH cpelibl; COOM0ACHUsT Mep NMPO(MITAKTUKY 3a00JI€BaHUH, BBI3BIBAEMBIX PACTECHUSIMH,
KUBOTHBIMU, OAKTEPHSIMU, TPHOaMU U BUPYCAMH,

Kaaccuguxkayus — onpeneNeHne MPUHAIIS)KHOCTH OHOJOTHYECKHX OOBEKTOB K ONPEACICHHOM
CHUCTEMaTUYECKOU rpymie;

00vsCHEeHUe POU KVPCA 8 NPAKMUYECKOU 0esimelbHOCmU io0et; POIU Pa3IMIHBIX OPraHU3MOB B
KU3HU YeJIOBEKa; 3Ha4eHHsI OMOJIOTHYECKOTO pa3Hoo0pasus Uisl coxpaHeHus ornochepsl;
cpasHeHue OUoN0UYecKUX 00beKmMos 1 npoyeccos, yMEHHE JIeNaTh BEIBOJIBI U YMO3AKIIOUEHUS Ha
OCHOBE CPaBHEHHUS;

osliaoenue memooamu ouoiocudeckol Hayky. HaOIroAeHNe U OIMCaHue OMOJIOTNYECKUX 00BEKTOB
Y TIPOIIECCOB; TOCTAaHOBKA OMOJIOTHYECKHUX SKCIIEPUMEHTOB U 00BSICHEHHE X PE3yIbTaTOB.

3HaHWE OCHOBHBIX MTPABHJI MIOBEICHHS B IPUPOJIE U OCHOB 37I0POBOTO 00pa3a *KHU3HH,

aHaJM3 ¥ OIEHKA MOCJIEICTBHUNA JEATSILHOCTH YeJIOBEKa B MIPHUPO/IE, BIUSHUS (PAKTOPOB pUCKA Ha
3I0POBBE YETIOBEKA.

3HaHUE U COONIOICHHE TIPABUII paOOTHI B KaOWHETE OMOJIOTHH;

coOmomeHne  mpaBmwi  pabOTI ¢ OMOJOTHYECKMMH  NpuOOpaMHd U HWHCTPYMEHTAMH
(mpenapoBaIbHBIE UTJIBI, CKAJIBIIENH, JIYIIbl, MUKPOCKOIIBI).

OCBOEHHE IIPUEMOB OKa3aHHsI MIEPBOIl MOMOIIY MPU MPOCTYIHBIX 3a00JI€BAHUSX;

OBJIaJICHUE YMEHHEM OLIEHUBATh C 3CTETHUECKOI TOUKH 3pEHUSI 0OBEKThI dKUBOU MPUPOIBI.




VI. KOMIUVIEKC OPTAHU3AIIMOHHO-NTEJATOI'MYECKUX YCJIOBUU
Kanennapublii yueOHbIii rpagux
Nemm | Mecany| Yucno Bpems dopma Kon- Tema 3aHATHA Mecro dopma
IPOBCACHHU | 3aHATUA BO npoBeae KOHTPOJIS
sl 3aHATHS 4acoB HUA
1-2 |cents06ps| 05,12 14.30 becena 2 BBoanoe 3ansTne AHKeTUpOBaH
ue
Pa3gea 2. Ot Mmukpockona g0 Mukpoouosorun — 10u
3-4 |cents0pn| 19,26 14.30 Cemunap 2 Hcropust OTKpBITHS MHKpPOCKOIA. YUYEHbIE B3aumoomnpoc
HCCIIeJOBATENN
5-6 | oxra6ps | 03,10 14.30 Jlexuust 2 OCHOBHBIE HalpaBIICHUS] COBPEMEHHOM Kpoccropn
MHKPOOHOIOT N
7-8 | oxrabps | 17,24 14.30 becena 2 YeTpolicTBO MUKPOCKOIIA U IIpaBUIIa B3aumoomnpoc
pabotsl ¢ HuM. [IpaBwia oOparieHus c
71a00paTOPHEIM 000PYIOBAaHUEM.
0-10 |oxrs6ps, | 31,07 14.30 IIpaxtuye 2 IIpaxkrudeckoe 3ansTue Nel. «YcrpoiicTBo CaMooLieHKa
HOSIOPB cKast CBETOBOI'0 MHKPOCKOIA U MpaBHia paboThl
pabora C HUMY.
11- | HOs16PL | 14,21 14.30 IIpaxtuye 2 IIpakrryeckoe 3ausrte Ne 2. «[IpaBma CaMooLieHKa
12 cKast paboThI ¢ IUPPOBBIM MUKPOCKOITOM. )
pabora
Paspen 3. IIpuroroBjieHne MUKpPONPenaparoB — 64
13- | HostOps, | 28,05 14.30 IIpakTHye 2 IIpaBuna NpUroToBIEHUS] MUKPOIIPENApPaTOB. CamooneHka
14 nekabpb cKast IpakTuyeckas padora: Ne3. IlpuroroBieHune
pabora MuKponpenapara «Koxunna gyka»
15- | ;mexabps | 12,19 14.30 IpakTHye 2 IIpakTryeckas padora: Ne4 Ilpurorosienue CamoorieHKa
16 cKast MuKkponpemnapara «Koxuna Tomaray
pabora
17- |mexabps, | 26,09 14.30 IIpakTye 2 Ipakruyeckas padora Ne 5. [IpuroroBnenne CamooneHka
18 | ™maps cKast MuKponpenapara «Kierku s6moukar»
pabota
Pa3nen 4. bakrepun — 164
19- | smBaps | 16,23 14.30 Jlexuust 2 VYcenoBus xusHu Oaxrepuit. dopma u B3aumoomnpoc
20 CTpoeHHE OaKTEePUAIbHBIX KIETOK.
BHeniHue 1 BHyTPEHHUE CTPYKTYPHI.
21- | a=Baps, | 30,06 14.30 Io3naBar 2 Cnoco0bl mutanus. Pacpocrpanenue u T'onoBonomk
29 ¢beBpanb eNbHast 3HaueHue Oakrepuit. Poib 6akrepuii B u
urpa 6uochepe.
23- | despans | 13,20 14.30 CemuHap 2 3HayeHue OaKTepHii B )KM3HU YEJIOBEKa. B3aumoomnpoc
24 Merozapl 60pbOBI ¢ GaKTEpUSIMHU.
?25- |despans,| 27,05 14.30 IIpakTye 2 Tpakrryeckas padora Ne 6. «bakrepun CamooneHka
2 MapT cKas 3yOHOI'0 HAJIETa
pabora
27- MapT 12,19 14.30 IIpakTuye 2 Tpakruyeckas padora Ne7. «bakrepuu CamooneHKa
28 cKast KapTodeIbHOM MaT0UKK»
pabora
29- MapT, 26, 02 14.30 IIpakTuye 2 Ipaxruueckas padora Ne 8. «bakrepuu CamooneHka
30 anpenb CcKas CEHHOM MaJIouKu»
pabora
31- | ampems | 09,16 14.30 IIpakTuue 2 Ipaxruueckas padora Ne 9. CamoorieHKa
32 cKast «Mo0JI0YHOKHCIIbIE OaKTEepUN
pabora
33- | ampems | 23,30 14.30 TpakTuye 2 Ipaxruueckas padora Ne 10. CamoorieHKa
34 cKast «MOJIOYHOKHCIIBIE OaKTEPUN
pabora
Paznen 5. [lnecueBbie rpudbl — 124
35- Maif 07,14 14.30 3ansTue- 2 T'pubbI mpecTaBUTETN 0COOOTO IIAPCTBA T'onoBoomMk
36 urpa *KUBOU mipupo/pl. [Ipu3Haku rpuOoB. u
Knaccudukaiwps rpuboB.
37- Maii, 21,03 14.30 Becena 2 Oco0eHHOCTH TIECHEBBIX TPpUOOB. 3HaAUCHHE Bzanmoorpoc
38 CEHTAOpH IUIeCHEBBIX TprOOoB. Jpoxokn. Ctpoenne n
POJIb APOXOKEH B )KH3HH YeJIOBEKa.
39- |cemrsa6ps| 10,17 14.30 IIpakTmae 2 IIpakTrdeckas pabora Ne 11. «Myxop». CamooneHka
40 cKast
pabora
4]- |cents6ps,| 24,01 14.30 IIpakTmae 2 Ipaxruueckas pabdora Ne 12, «JIeHULIHII. CamoorieHKa
42 OKTSIOpb CcKast
pabora
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43- | oxts6ps | 08,15 14.30 Tpaktuye | 2 IIpakTudeckas pabora Ne 13. «Bnusiaue
cKast TEeMIepaTypbl Ha POCT IUIECHEBBIX U
44 pabora JPOKEBBIX T'PHOOBY
45- | okrsa6ps | 22,29 14.30 IpakTiye | 2 IIpakTudeckas pabora Ne 14. «Bnustaue
46 cKast TEeMIepaTypbl Ha POCT IUIECHEBBIX U
pabora JPOKEBBIX T'PHOOBY
Pa3znen 6. Bomopocau — 64
47- | mos6ps | 12,19 14.30 Jlexnus 2 Muxkpockonudeckue BOJOPOCIM — CpyIIa
48 HM3IIUX pacTeHuil. OIHOKIETOYHEbIE,
MHOT'OKJIETOYHbIC M KOJIOHUAJIbHbBIC
BOJIOPOCIIH.
49- | HOsOPS, | 26,03 14.30 Cemunap | 2 OCOOEHHOCTH CTPOCHHS H
Jekabpb JKU3HEACATEIBHOCTH. 3HAUCHHE BOIOPOCIeH
50 B IIPUPOJIC ¥ JKU3HH YEIIOBEKA.
51- | mexa6ps | 10,17 14.30 IpakTiue | 2 IIpakTrueckas padora Ne 15. «3ydenue
52 cKast OIHOKJIETOYHBIX BOJOPOCIIEH» [10 TOTOBBIM
pabora MHKpOIIpenaparam rnpernapaTam
Pazpen 7. JInmaiinuku — 64
53- |nexabps,| 24,14 14.30 Jlexumst 2 JInmaiHuKy — CUMOHOTHYECKHE
54 STHBaph opranu3mbl. CTpoeHHE JIHIIAHHUKOB.
Kiraccugukarus cioeBuuia.
55- | smBaps | 21,28 14.30 becena 2 Oco0eHHOCTH Pa3MHOXKEHUs. 3HaYeHUE U
56 pOJIb JIMIIAHUKOB B nipupoe. Jlnmaiitnuku
KaK OMOMH/IMKAaTOPHI OKPY)KAroIeH Cpeabl.
57- | despans | 04,11 14.30 Ipaxruue | 2 Ipaxruueckas padora Ne 16. «3yuenue
58 cKast BHEIIIHEr0 K MUKPOCKOITMYECKOT0 CTPOCHHS
pabora HaKUIHOTO JUaiHuka. Cpes JuiaiHUKay.
Pa3nen 8. OgHokaeTouHBbIE JKUBOTHBIE — 129
59- | despans | 18, 25 14.30 IoznaBar | 2 Knaccnguxanus ogHOKIETOYHBIX
60 elbHast npeCcTaBUTeNei apcTBa JKUBOTHBIX.
urpa OcoOEHHOCTH CTPOCHUS |
JKU3HEAEATSIBHOCTH MPOCTEHIIIHX.
CriocoObl nepeBHKEHUS.
61- MapT 04,11 14.30 Becena 2 IIpocreiine OAHOKIETOYHBIE >KUBOTHBIE.
62
63- MapT, 18,01 14.30 IIpakTnue | 2 TpakTuyeckas padora Ne 17. «M3yueHue
64 anpens cKast HPOCTEHIIHX» I10 TOTOBBIM
pabora MHKpOIperapaTaM Ipernaparam
65- | ampems | 08,15 14.30 Mpakriye | 2 Tpakrryeckas padora Nel8. «3yuenune
66 cKast HPOCTEHIIMX OJHOKJIETOYHBIX OPraHU3MOB B
pabora CEHHOM HacToey.
67- | ampems | 22,29 14.30 IIpakTnue | 2 Ipaxruueckas padora Ne 19. [Ipakruueckas
68 cKast pabora «CMeHa BUJIOBOIO cOCTaBa
pabora MPOCTEHIINX B CEHHOM HacTOEe».
69- Maii 06, 13 14.30 IIpakTnue | 2 Ipaxruueckas padora Ne 20 [Mpaxruueckas
70 cKast pabora «CMeHa BUJIOBOIO cOCTaBa
pabora MPOCTEHIINX B CEHHOM HacTOe».
Pa3gen 9. 300nm1aHKTOH M (PUTOILIAHKTOH aKBapuyma — 44
71- Maii 20, 27 14.30 IIpakTiue | 2 Ipaxruueckas padora Ne 21. «Mukpomup
cKast aKBapuyma
72 pabora
73- |cenrsa6ps| 02,09 14.30 IIpaktiue | 2 Ipaxruueckas padora Ne 22 «300MIaHKTOH U
74 cKast (UTOIITAHKTOH aKBaprUyMa»
pabora
Pa3znen 10. Ynenncronorne — 184
75- |centsops| 16,23 14.30 Jekuust | 2 MHKpOCKONMYECKUE JOMAITHUE KIISIIH.
76 3HaueHNUE STUX OPraHU3MOB ISl KU3HU
YeJioBeKa.
77- |cenrsabps,| 30,07 14.30 Becena 2 TlayTuHHBIN KITel, IIUTOBKA, TS —
78 OKTSIOPD napasuThl pacTeHuit. Mepsl 60pbOBI €
BPEUTEISIMH U 3aI1IUTa PACTEHMIL.
79- | oxrsa6ps | 14,21 14.30 IIpaktiye | 2 IIpakTryeckas padora Ne 23. «3ydenue
80 cKast BHEIIIHEr0 CTPOCHHS TAyTHHHOT'O KJIETIa
pabora
81- |oxTa6ps, | 28,11 14.30 IIpaktiae | 2 Ipaxruyeckas pabora Ne 24. «3ydeHue
82 HOSIOPb cKast BHEIIIHEr0 CTPOCHUS TN
pabora
83- | Hos6ps | 18,25 14.30 Ipakruye | 2 TIpakruyeckas padora Ne 25. «3yueHne
84 cKast BHEIITHEr0 CTPOCHHS JIATIOK HACCKOMBIX»

pabora

CamoolieHKa

CamoolieHKa
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CamoorieHKa

CamoorieHKa

CamoolieHKa
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CamoolieHKa
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pabora

85- | mexabps | 02,09 14.30 IIpaktuae | 2 IIpakTryeckas padora Ne 26. «3ydenue
86 cKast BHEIIIHEr0 CTPOCHHSI POTOBOT'O ariapara
pabora HACEKOMBIX»
87- | mexabps | 16,23 14.30 IpakTiye | 2 IIpakTrueckas padora Ne 27. «3ydenue
88 cKast BHEIIIHEr0 CTPOCHHS KPBUIBILIEK HACEKOMBIX»
pabora
89- | smBaps | 13,20 14.30 IIpaxkruue | 2 IIpakTudeckas padora Ne 28. «3y4enue
) cKast BHEIIIHEr0 CTPOCHUS TPyAHU U Opromika
pabora HACEKOMOT 0
91- | smBaps, | 27,03 14.30 IIpaxkruue | 2 IIpakTryeckas padora Ne 29. «M3yuenne
92 dbeBpaib cKast BHEIIIHEr0 CTPOCHHS] KOMHATHOH MyXH»
pabora
Pa3zgen Ne 1l BereraTnBHbIe Opranbl pacreHuii — 244
93- | despans | 10,17 14.30 Becena 2 Bups! u ctpoeHue nucTheB pacTeHUR
94
O5- |despans,| 24,03 14.30 IIpaktnae | 2 IIpakTrueckas padora Ne 30. «3ydyenue
96 MapT cKast BHEIIHETO M BHYTPEHHETO CTPOCHHUS JIUCTHEB
pabora pacTeHHi»
97- MapT 10, 17 14.30 Becena 2 CrpoeHue 1BeTKa
98
99- MapT, 24,07 14.30 IIpaktnae | 2 IIpakTrueckas padora Ne 31. «3ydyenue
100 | anpere cKast BHEIIHETO H BHYTPEHHETO CTPOCHHS [IBETKA
pabora
101- | ampems» | 14,21 14.30 becena 2 Bunsr u crpoenue cemsiH pacrenus. CriocoOs!
102 pacrpocTpaHeHuUst
103- | anpens, | 28,05 14.30 Ipakriue | 2 IpakTryeckas padora Ne 32. «3y4enue
104 Maii cKast BHEIIIHETr0 U BHYTPEHHET'O CTPOCHHUSI CEMSIHY
pabora
105- Mai 12,19 14.30 IpakTiue | 2 IpakTryeckas padora Ne 33. «3y4enue
106 cKast BHEIIIHETrO U BHYTPEHHET'O CTPOCHHUSI CEMSIH
pabota
107- |cents6pn| 01,08 14.30 becena 2 Buapl, TUIEL ¥ cTpoeHNE KOPHS pacTeHuit
108
109- |centsadps| 15,22 14.30 IIpakTnue | 2 IpakTuyeckas padora Ne 34. «3y4enue
110 cKast BHEIIIHEro U BHYTPEHHETO CTPOCHUSI KOPHEH
pabora pacTeHuiD)
111- |centabps,| 29,06 14.30 becena 2 Bupsl 1 crpoeHue cre6iist pacTeHui
112 OKTSIOPb
113- | oxrsa0ps | 13,20 14.30 IIpakTnue | 2 Ipaxruueckas padora Ne 35. «/3yuenue
114 cKast BHEIIIHEro U BHYTPEHHET 0 CTPOeHUs crebieit
pabora pacTeHui»
115- |okTs6ps, | 27,10 14.30 IIpakTnye | 2 Ipaxruueckas padora Ne 36. «3yuenue
116 HOSIOpb cKas BHEIIIHEro U BHYTPEHHEr 0 CTPOeHUs crebineit
pabora pacTeHuii»
Pa3zgen Ne 12. [loaroroBka nmpoekToB — 64
117- | HosOps | 17,24 14.30 Camocrost | 2 Iloaroroska npoekxra 1o uccieayeMoil Teme.
TeNbHas KoHcynbTHpoBanue.
118 pabora
119- | mexabps | 01,08 14.30 Camocrost | 2 TloaroroBka mpoexTa 1o ucciaeyeMoi Teme.
TeNbHas KoHcynbTHpoBanue
120 pabora
121- | mexabps | 15,22 14.30 Camocrost | 2 TloaroroBka mpoexTa 1o ucciaeyeMoi Teme.
TelbHas KoHcynpTHpoBanue
122 pabora
Pa3nen 13.3ammra MUHH-TIPOEKTOB — 64
123- | smBapp | 12,19 14.30 3ammra | 2 3ammra IpoeKTOB
1 2 4 TIPOCKTOB
125- | s=Baps, | 26,02 14.30 3ammra | 2 3ammra IpoeKTOB
126 (bespanb MPOEKTOB
127- | dbespans | 09, 16 14.30 3amura 2 3amuTa IpoeKTOB
128 TIPOCKTOB
Pazgen 14. Oxckypceus: «IIpupoanoe coo01iecTBo OPraHu3MoBy - 84
129- |despams,| 23,02 14.30 Wucrpykr | 2 Kak Bectu cebst Ha skckypeun. TexHuKa
130 MapT ax, 6e3omacHocTu. OnurcaHue BUAOB PaCTEHUH
Oecema

Kypnan
HaOIIOACHHS
— OIIMCAaHHE

10 [UIaHy




131- | mapt | 09, 16 14.30 Okckypen | 2 TIpupomHOE cOOOIIECTBO OPraHU3MOB Kypnan
132 ' HaOIrOACHUSI
— OnucaHHe
T10 [UIaHY
133- |ampens | 06, 13 14.30 Camocrost | 2 IloaroroBxka k KoH(pEpeHINH CamoorneHka
134 TeNTbHAs
pabora
135- | anperns 20, 27 14.30 Kondepen | 2 Hrorosoe 3ansiTue Junarnocruue
136 st cKast KapTa
Bcero yacos 136

YCJIOBUMS PEAJIM3ALIUU ITPOTI'PAMMBbI

MarepuajibHO-TEXHUYECKOE 00ecneueHne

Kabuner Owonormu mmomanpio 48,9m% Ilnomams mabopantckoit 14,8 M2 B kmacce 28
MOCAQIOYHBIX MECT. YCTaHOBJICHO HMCKYCCTBEHHOE OCBEIICHHWE C WCIOJIb30BAaHUEM JIaMI JIHEBHOTO
ocBemeHus. KiaccHas J0cka OCBeNIaeTcsl CBETUIIBHUKOM, PACIONIOKEHHBIM B BEpXHEH 4acTH JOCKH. B
KaOWHEeTe pa3MelleHa WHCTPYKIHS IO TEXHUKE OE30MMacCHOCTH TPH TPOBEACHHH JIAOOPATOPHBIX |
MpakTH4ecKuX ypokoB. IIpu mnpoBeneHuu mabOpaTOPHBIX U MPAKTHUYECKUX YPOKOB OOYYaIOIIHXCS
3HAKOMITIO C TE€XHUKOW 0€30IMacCHOCTH M pedsATa PACIUCHIBAIOTCS B KYPHAT MHCTPYKTaXKa MO TEXHUKE
0€30TacHOCTH.

KabGuner OCHAlllCH TEMATUYCCKUMHU IIJIaKaTaMM, CTCHAAMH, OJJICKTPOHHBIMHU MIPUIIOKCHUAMH,
KOJIJICKIIUSIMHU paCTeHHI)’I " XUBOTHBIX, CBETOBBIMHM MHKPOCKOIIAMH U USB-MHKpOCKOH ArnpTamMu
«IxonbHBIIY, MUKpOTIpEnapaTaMu, 1a00paTOpHbIM 000pYI0OBaHUEM, KOTOPBIE ABISIOTCS HEOTHEMIIEMOM
4acThl0 00y4yeHHs. B kaOumHeTe ycTaHOBJIEHA WHTEpaKTHBHas nocka Smart Board, mynbTUMenuiiHbII
MPOeKTOp, HOYTOYK. Takum oOpa3zoM, KaOMHET OHOJIOTHH 00OPYI0BaH B COOTBETCTBUH C TPEOOBAHUSAMH.
B kabunere NpUCYTCTBYET HE TOJBKO IPOMBILIUIEHHBIE KOJJICKIUU W TepOapHblii MaTepuan, HO H
CO37al0T 00yyarou[ue MpY BHIIOJHEHUH TPOEKTHO-UCCIEA0BATEIbCKUX PAdOT.

O6GopynoBanue 11 PpOHTATBHBIX M WHIWBUIYAJIBHBIX JJAOOPATOPHBIX PabOT, KOTOPHIE UMEIOTCS
B KaOMHETE.

Komnue
[TpuGops! mabopatopHbIe CTEO

Tepmockon no 6otanuke Tpb (yueOHbIiN)
Jlynel MmanieHbKuE

Jlymbl 6ombIINE

KopoObka 1151 n3ydeHnss HACeKOMBIX C JIYHOH
Habop npenapoBajibHbIX HHCTPYMEHTOB
Muxkpockon yueOHbIH CBETOBON

Boponka

MepHblii CTakaH C HOCUKOM BBICOKHI
3aXUM IPOOUPOUHBII

Jloxxeuka sl CKUTaHUs

ITanouka cTexisHHas

CrnmpToBka

PacxosiHble MaTepualibl K MUKpOIIpenapaTam
Yamka Ne2 BeimapuBarenbHast

Hltatus ans npoOupok Ha 10 rHes3n
ITpo6upku I1X - 16

Crexiio MOKpoBHOE HAOOP
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Koaneknuu

Buaaxubie n

~ J'onoceMsiHHBIX pacTeHui
(14,24,34)
~ Ilumrex, IJI0JIOB, CEMSIH,

JICPEBBEB M KYCTAPHUKOB (2)

~ [llumexk, Ia010B, CEMSIH

~ CewmsH (4)

~ OOpa3uoB KOPBI u
JpeBecUHbI(2)

~ Topd u
nepepadboTKu

IIPONYKTBI  €ro

penaparsl

~ Kopenb 6000BbIX pacTeHMi ¢
KIIyOCHbKaMH

~ T'epbapwuii:
~ JluKopacTymue pacTeHus

~ Jlns 6 KJlacca c
ONPpCACIINTCIbHBIMU
KapTO4YKaMH

Muxkponpenaparsl

Boranuka 6

KJIacc.
Kosxwuia nyka

JIUCT 3JI0]IeN

KOHYMK KOpPHS C  KOPHEBBIM
YEXJITUKOM

TIOTIEPEYHBIN cpe3 MucTa puKyca
MONEPEYHbIN Cpe3 cTeOIs JTHUIIbI
MoNepeyHbIN cpe3 cTebIs KieBepa
MONEpeYHbIi  Cpe3  KOpHEBHUIIA
JaHAbIIIA

TyOsiHbIE BOJIOKHA JIbHA

3aBsI3b U CEMSIOYKa

KpaxMaJbHbI€ 3epHa KapTodens

Boranuka 7 kiaacce

Huruaras 3enennast BO1opocib
JTUCT Mxa carnyma
Copyc ManopoTHHUKA
CIIOPOHOCHBIM KOJIOCOK XBOIIA
MTOTIEPEYHBIN CPE3 JIMCTA COCHBI
cpe3 IUI0A0BOro Tena 6enoro rpubda
rpud MyKop
IIBLIIBIIA COCHBI
MONEPEYHbIN Cpe3 JIMIIAHUKA
MBUIBIIEBBIE 3€pHA
3oo0n0rus
’KuBoTtHas ki1eTka
pacTuTenbHas KIeTKa
KpPOBB JIATYILIKH
CIIepMAaTO30H/ bl ObIKa
KOHEYHOCTH ITUCIIBI
KPBUIO MUEJIbl

~ OOpa3sisl YISt C
HarOPOTHHUKOM

~ Mxu Ha kope aepesa (3)
~ Kopuu

~ Hacekomsix ()

~ Ilepcts

~ Jlen

~ Jlen u
nepepadoTKu

MPOAYKTBI  €ro
~ [llenk ucKycCTBEHHBII

~ C OTIPEICTUTEIILHBIMU
KapTOYKaMu

~ TIlo kypcy 60TaHUKH

~ Tlo xypcy o6mieit Ouonoruu
~ KynbTypHbIX pacTeHuii (2)
~ MeIoHOCHBIX pacTeHUI

MOTIEPEYHBIN CPe3 JOKICBOTO YEPBsI
nadHUS, [THKIOT

Myxa apo3oduia

MOTEPEYHbIN Cpe3 aCKapHU/IbI.
CoeaunuTtenbHas TKaHb

Ame0a, MaNsIpUHHBIN TJ1a3MOTUIA
I'mapa

JIaHIIETOBUIHEIN COCAJIBIIINK
UsieHUKH JIEHTOYHOTO 4YepBs
PecHuunblil yepBb

Sliina mupoKoro 4epBs

JloxneBoii yepBb - MONEPEUHbINA Cpe3
Haduus

Knemnr nkconoBbIi

PoToBoii alinapar HAaCCKOMOI'O

rpbI3yLIIUI

JlaH1IeTHUK

OBrjeHa

Huxnon

Koneynoctu muensl

I'mapa — nonepeynsii cpes
PoToBoil anmapar koMapa — camka
BoubBoke

Nndyzopus — Tydenbka.



NudopmannonHoe odbecneyeHue

[Tpu nmpoBeneHNN 3aHATUI UCTIONB3YIO AIEKTPOHHBIE yueOHble u3aanus k yueOnnkam H.M. Conuna,
ANeKTpoHHBIE pecypchl m3marenbcTBa KuM, 1C, BumeodmmbMmel uzgatensctBa OAO «MEIUYC». Ho
JAHHBIE JJICKTPOHHBIC TOCOOWSI HE TMIOJHOCTHIO YAOBIETBOPSIOT TPEOOBAHWSIM IS JOCTHIKCHUS
MOCTaBJICHHBIX 3a/ay, I WX JOCTH)KEHHS C YYETOM HWHIMBHUAYAJIbHBIX OCOOEHHOCTEH YydJaliuxcs
paspabateiBato [[OPbI, KOTOpBIC peanu3ylOTCs NpPH WCIOIb30BAaHUM HWHTEPaKTUBHOU pocku. [[OPHI,
co3aanHbie B mporpamme Microsoft PowerPoint, Adobe Flash, Tester, HotPotatos, Notebook 10, mo3Bouisitor
YCHEIIHO Yepe/oBaTh pPAa3IMYHbIE BUJBI JEATEILHOCTH Ha 3aHATHAIX. B pesynbprate cnocoObl mojaayu
nHpopmanuu (BUIACOCIOKETBI, AHUMHUPOBAHHBIC CXEMBI, TECTOBBIC 3ajaHus, paboTa C Yy4eOHBIMH
MMOCOOUSMH ) TIIO3BOJISIOT AKTHBU3MPOBATh PA3JIMYHBIE KaHAIBl BOCIPHUATHS YYAIIMXCS, CIOCOOCTBYIOT
TOBBIIICHUIO BHUMAHMS U POCTY aKTUBHOCTH YYaIlIUXCS HA 3aHITHH, CHWKAIOT YTOMJIIEMOCTb. Y CIIEIIHO
WCIIOJIb3YIOTCS MHTEPAKTUBHBIE TECTOBBIE TPEHAXKEPHI.

Ilpu pabome na ypoke ucnonv3yromcs ciedyloujue 31eKmpoHuble y4eOHble U30AHUA.!

KBapr B\ Dxonorus. JKute uiam He KUTb.

KBapr B\ Hacekombie 1 THUIIBL.

KBapt B\(p Mup )KUBOTHBIX

B\(b XKuzub pacrenuit

B\(b Dxonorus .Oxpana mpUpo Il

Kum (OEM) CD-ROM VYpoku 6HOJIOTHH KUBOTHBIX
B\(p Cucrema pacrenuit 4.3

KuM (OEM)CD ROM VYpoxku 6uosoruu . Pacrenus
B\ Cucrema pacrenwnii. Ot MoxoBuaHbIE 4.1 B\K.

B\ Cucrema pacrenwmii. Ota. I'osoc. 4.2 B\k.

B\ Cucrema pacrenwnii. Ot. [TacieHoBBIX. B\K

DVD Bburonorust 0CHOBBI CEMEHOBEI.
KuM (OEM)CDROM VYpoku 6uosoruu . PacteHus.

KuM (OEM)CDROM VYpoxku 6uonoruu . JKUBOTHBIE
KJI buonorust 9-11 k1. AuIakTHYECKUi M pa3aaTOYHBI MaTepra

KJI buonorust 7-9 kn.MIHTepakTHBHBIC TBOPUYECKUE 3aTaHHUS.

CD- ROM buosorus. 3o00i0rusg 0€Crio3BOHOYHBIX { KJI. 3 IUCKA.

CD- ROM buomnorusi., >kuBOi OpraHusm 6 KiI.

CD- ROM buonorus. B mkose. PactutenbHbIi MUD.
CD-ROM 3oounorust 7-8 k1.
CD- ROM buonorus 6 k1. pacteHus1, 6akTepun

DVD buonorus. Pacrennii u. 1. cucremaruka.

DVD bBuonorus. Pacrennii 4. 2. cucreMaTruka.

DVD bBuonorus. Pacrennii 4. 3. cucreMaruka.

DVD bBuonorus. Pacrennii 4. 4. cucremaruka.

CD- ROM KuM ypoku 61oi0oruu 7 Kii. )KUBOTHBIE.

CD- ROM buonorudeckuii SHIUKIONETUIECKHIA CIIOBAPh.

buosorus. Pactenus. bakrepuu. ['pu6sl. Jlumaiinuku. 6 kiacc. O6pa3oBaTenbHbI KOMILIEKC,
buosorus. )Kusotseie. 7 kinacc. O6pa3zoBaTenabHbII KOMIUIEKC, (JIEKTPOHHOE YUeOHOE U3IaHue),

Kanposoe obecnieuenune

[Iporpamma peanu3syeTcs MeaaroroM A0NOJIHUTEIBHOTO 00pa30BaHus , BBICIIIEE
nearoruyeckoe o0pa3oBanue (CHeNUaNbHOCTD YIUTEIh OMOJIOTHH), BBICIIAs KBATH(PUKALIMOHHASL KaTETOPHs.




Dopmbr ammecmayuu
BxoJHas 1uarHocTuka

e AHKETHpOBaHUE
Tekymuii KOHTPOJIb

e Bsammoonpoc
Kpoccsopa
CamooneHka
I'osoBONIOMKHM
Tect

e OnpocHuk
Urorosas arrecranus

e [IpoekrtHas paboTa

e J[marHoctuyeckas Kapra
Dopmbl  omcnedcusanus U Quxkcayuu 00paA306amenvHLIX  pe3yibmamog. TpamoTa, ToToBas pabora,
JUIUIOM, JIHEBHUK HaOJIOJIEHUH, >KypHal IOCEIIaeMOCTH, MaTephall aHKeTUPOBaHUS M TECTUPOBAHUSA,
nopT(}ono, nepevyeHb rOTOBBIX padOT, OT3bIB ACTEN U POAUTENEH, CBUIETEILCTBO (CepTHU(UKAT).
Dopmbl npedvaseHUs U OEMOHCMPayuUu 00pa3068amenbHblX pe3ylbmamos. aHaJIUTUYecKas CIIpaBKa,
JIMarHOCTUYECKas KapTa, 3allluTa MPOEKTHBIX padOT, KOHKYpPC, HAy4YHO- MpaKkTU4yecKass KOHpepeHIus,
OTKPBITOE 3aHATHE, OTYET WTOTOBBIM, OJUMIHNAAA, MOPTPOINO, TOCTYIJICHHWE BBIMIYCKHUKOB B
npodeccuoHaIbHBIe 00pa30BaTEeIbHBIC OPTaHU3AIMH TI0 PO QUITIO.

Ouenounvie mamepuansl

3HaHMs OOYYalOIIMXCS TMPOBEPSIIOTCS C TOMOUIBI0 TECTOBBIX padOT, B3aMMOOIpPOCa, KpOCCBOpIa,
CaMOOIICHKH, I'0JIOBOJIOMOK, OIIPOCHUKOB, IIPU 3TOM Tpe6OBaHI/I$I K 3HAaHHWAM W YMCHUAM HC 3aBBIINICHEI,
TaK KaK Ype3MEpPHOCTh TPeOOBaHMI TOPOXKIAeT TMEperpy3Ky M BeIeT K yracaHui uHTepeca (cMm.
[Tpunoxenne 1) CrnocoObl MpoBepkd U (QOPMBI MOJBEACHHUS MTOTOB peajln3aliy MpOrpaMMbl: HAy4YHO-
MpaKTHYeCKUe U y4deOHO-UccleoBaTenbckue KoHpepeHIHH. PesynbraTaMu MNpPOEKTHOM NeATENbHOCTH
SIBJISIIOTCS. TBOPYECKUE OTYCTHI, MPE3CHTAIUMH, MyOJMKAIMA U Jp. YYeT 3HaHUW W YMEHHM JJIs1 KOHTPOJIS
OCBOEHHS IIPOTPaMMBbI IIPOUCXOTUT IYTEM apXUBHPOBAHUS TBOPUECKUX pabOT 00ydaroluXcsl, HAKOTLICHHS
MaTepHaoB.

METOIUYECKHUE MATEPHUAJIbI

MeToabl 00yueHust

B cBoell neparornueckoi AeATeIbHOCTH B paMKaxX TPAJUIIMOHHON (KIaCCUYECKO) TEXHOIOT U
pealin3yro penpoayKTUBHBIN, 3BPUCTUUECKHM, 00BICHUTEIBHO-UILTIOCTPATUBHBIN METOJ , METO/T
reiMuduKanus.

Ha 3anstusax npumensiercs UKT. [Ipu ucnonbzoBanun UKT, cTpykTypa ypoka npuHIMINAIBHO HE

HU3MCHACTCA, HO IIPU 3TOM YCIICITHEC pCHIATCA CICAYIOIIUC JUAAKTUICCKUC 3aJavuu:

e YcBoeHHE 6a30BbIX 3HAHUH 110 MIPEIMETY;

e DOopMHUPOBAaHME MOTUBALUU K YUYEHHIO B LIEJIOM;

e dopMupoBaHHE HABBIKOB CAMOCTOSITEIbHOM pabOoThl yyaluxcs ¢ MH(GopMaluei, BeCTu MOUCK
HYXHOW HH(pOpMaIuu.

B paMkax TeXHOJIOTMH IIPOEKTOB peann3yeTcs, METO IPOEeKTOB. [IpuMeHeHne TaHHOTO METoa,
KpoMe oOy4aromeil HarpaBIeHHOCTH UMEET TaKXKe U BOCIUTATENbHYIO, TaK KaK BOCIIUTHIBAET
CaMOCTOSTENIBHOCTb, YCUIYUBOCTb, YIIOPCTBO B TOCTHKCHUU LIEIIH.

TecroBast TeXHOJIOTHS CTajka AOBOJBHO aKTyaJIbHOM M 3HAaUMMOM B 00ydeHuH. TecTbl UCIOJIB3YI0 Ha
Pa3IMYHBIX ATAIaX ypoKa, /Ui OpraHUu3alii CaMOCTOATENbHON padoThl ydamuxcs. JJaHHast TeXHOJIOTUs
MO3BOJISIET yJaIIUMCsl pa3BUBATh yMEHHE aHAIM3UPOBATh UH(OPMAIIHIO, CTIOCOOCTBYET BBISBICHUIO YPOBHS
3HAHUM ydaliuxcs.

Jlis peanu3anyy METO0B BOCIIMTAHUS IIPUMEHSETCS METOBI IOOLIPEHNUS U MOTUBALIUA .

21



@D opMbI OPraHu3annu y4eOHOro 3aHATHS

HporpaMMa HOCUT pa3BI/IBaIOH_[y10, I[eSITeJ'IBHOCTHYIO 158 HpaKTI/IquKYIO HaHpaBHeHHOCTL.
[Tporpammoii mpeycMOTPEHO U3yUCHUE TEOPETUICCKUX BOTIPOCOB B X0/I¢ Oece/1, JICKITUL.

OcHOBHBIMU (hOPMaMHU 3aHATHH SBIISETCS UCCIICAOBATENBLCKUE 3aHATHSA, TIPOOIEMHO-
nabopaTOpHBIE U PAKTUYECKUE 3aHATHA, pedepaTsl, 3alIUTa IPYIIOBBIX MPOEKTOB. MITOroM npoBeieHUs
HaGOpaTOpHBIX Nniin HpaKTI/I‘-IeCKI/IX pa60T SABJIAIOTCA OTUYCTHI C BBIBOJaMU, pI/ICYHKaMI/I.

Ha 3aHATHSAX NCTIONB3YIOTCS TaKXKe CIeaytoe (OpMbl OpraHu3aiy y4eOHOTO 3aHSATHS:
IKCKypcHsl, Oece/1a, 3aluTa MPOEKTOB, Urpa, KOHPEPCHIIHS, IIPAKTHUECKOE 3aHATHE, JICKIIHS,
HaOII0IEHHE,

Ileoazocuueckue mexnonocuu
B cBoel nenarorn4eckon AeATeIbHOCTH PEAIN3YIOTCS CIEIYIOIINE EAArOTMYECKUE TEXHOIOTUU:
TpaauunoHHyo (kinaccuueckyto) , KT, TexHonoruo npoekToB , TECTOBYIO TEXHOJIOTHIO,

3I0pOBhECOEPETAIOIIYI0 TEXHOIOTHUIO.

AJITOPUTM Yy4eOHOT 0 3aHATHS

Bpems
No  |Dram 3ansTHS JearenbHOCTh p
. |Opranusarnus Havaia 3aHsSTHS, IPUBETCTBUSA, CO3IaHNE
1. |Opranu3anoHHBIN p 1t > T1P ’ a 2
TICUXOJIOTUYECKOTO HACTPOS Ha 3aHATHUE U AKTUBH3AINS BHUMAHHUS
2. |llogroroBuTenbHBIHM |PasmuHKa, pu3nveckne ynpaxHeHUs, HTpa 3
2.1. . OOBsiCHEHHE TEOPETUIECKOTO MaTepralia 10
OcHOBHOI1 -
2.2. BrimonHeHne mpakTHYECKUX 3adaHUi 22
o 3akpenieHue NporIeHHOTO, ITOABEICHIE HTOTOB PA0OTHI KaXI0r0
3 |HUrorosbit p poua > TIOABCA P o 3
pebcHKa
HUTOT'O 40

JAunaakTudyecKkue MaTepualibl

Pa3znaTounblii MaTepual A MPaKTHUYECKUX pabOT MPEACTABICH B MPHIIOKEHUN No2.
Pa3znaTounslii MaTepual A MpOBEICHHs TECTOB, B3aUMOOIIPOCA, UI'Pbl, IUarHOCTUYECKAsl KapTa
MpeJICTaBICHBI B TpuiiokeHue Nel.

CIIMCOK JIMTEPATYPbBI

Hopmamuensle 0oKymennol

@3 o1 29.12.2012 r. Ne273-D3 «O06 obpazoanuu B Poccuiickoii dhenepanumny;

- TunoBsIM N0JI0KEHUEM 00 00pa30BaATEIBLHOM YUPEIKICHUH JOTIOJTHUTEIBHOTO 00pa30BaHus JIeTen
(ITpuka3z Muno6puayku Poccun ot 26.06.2012 1. Ne504);

- I'uruennueckuMu TpeOOBaHUAMMU K yCI0BUAM o0ydeHus B yupexaenusx (CanlluH 2.4.2.1251- 03
p.1I, V);

JIumepamypa, ucnonv3o6annas npu cocmagieHuu nPozpammol
ITonomapesa 1.H., Kopuunosa O.A., Kyumenko B.C. buonorus: Pacrenus. baktepuu. I'puOsl.
JInmaitauku. 6 knace. Meronudeckoe nocooue amst yuutens.- M.: Benrana-I'pag, 2005.
2. Mup3oes C.C. AKTuBH3aIMs MO3HABATEILHOTO MHTepeca ydamuxcs // buonorus B mkone, 2007. Ne
6.
[Tyran H.A. Texanueckue cpeacrBa ooydenus // buonorus B mkone, 2003, Ne 6-7.
4. Cenesko I'.K. CoBpemenHble 00pazoBaTenbHble TexHoIoruu. M.: 1998.

w
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5.

Cenesko I'.K. Dunmkmnonenus o6pazoBaTenbHbIX TeXHOMOTHH, T.1. - M.: HUM mKoJIbHBIX
texnoJjiorui, 2006.

CrambOepckas JI.B. Ypok Ouosioruu maraet B KOMIbIOTepHbIi kiace // buosnorust B mkose, 2006, Ne 6.

6.

7.

Tymuna U.A. Vcnosnp3oBaHHe KOMITBIOTEPHBIX TEXHOJIOTHI B 00ydenuu ouosoruu // [lepsoe
ceHTsi0ps. buosorus, 2003, No27-28.

Hcnons3oanne UKT npu pabote ¢ METOIMYECKUMHU MaTepUaIaMy B TIOATOTOBKE YPOKOB OMOJIOTHH.
ITepmsb, 2006.

Jlumepamypa u ucmounuxku ungpopmayuu 0na odyuarowuxca u pooumeeil

1.
2.

w

oo

Axumymikud W.W. 3anumarensHas 6uosorus. - M.: Mounonas reapaus, 1972.- 304 c.

AxumymikuH M.M1.Mup XuMBOTHBIX (OECIO3BOHOYHBIE U HCKOIMAEMbIE XUBOTHBIE). - M.: MbIcib,
2004 r. — 234 c.

Axumymikud Y.M. Mup KUBOTHBIX (MJIEKOITUTAOIINE WK 3BepH).- M.: Mbicib, 2004 1. - 318 c.
Axumymikud WM. Mup KHUBOTHBIX (HaCEKOMBIE, TayKH, JJOMAIIHNE )XKUBOTHBIE). - M.: Mbicis, 2004
r.—213c.

Axumymikud .U, HeBumumsbie HuTH prpoisl. - M.: Meicib, 2005 1.-142 c.

Bepsumun H.M. Ilo cienam Pobun3ona.- M., [Tpocsenienne, 1994.

3aHuMaTeNbHbIe MaTepualibl U (akThl MO0 OOIIeH OnoslorMu B BOMpocax U oTBeTax. 5-11 kmaccer /
aBT.-cocT. M.M. Bomnapyk, H.B. KoBsumnaa. — Bosrorpana: Yuurens, 2007.

Kpucrtuan ne [ros. [IyremectBrue B Mup kuBoii KieTkd. M.: «Mwup» 19
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MNPHJIOKEHUE

IIpuioxenue Nel
3ansatue Nel-2 _Anuxkema «llo3znasamenvhvie unHmepecsl yUamiuxcs»

1. Be3biBaeT Jin y Bac unTepec npoiecc yueHus?
A) Bcerjja MIHTEpPECHO;

b) vaie Bcero uHTEpECHO;

B) nHorna Bo3HMKaeT UHTEpPEC;

I') HuKor1a HE BBI3BIBAT UHTEPECA,

J1) He aymain 00 3ToMm.

2. Kakue yueOnble mpeaMeTsl Bam HpaBsTcs?
A) OueHb UHTEPECEH: ...

b) unrepecen: ...

B) coBcem He uHTEpECEH: ...

3. Ilouemy 30T (3TH) TIpeaMeT Tebe HHTEpeceH?
A) HpaBUTCS IIpenoaBaTeb;

b) HpaBuTcs y3HaBaTh HOBOE B 3TOM 00JIACTH 3HAHUIA,
B) Mory oTn0XHYTb, pacciabuThCS;

I') BO3MOKHOCTB 00IIIATHCS C APY3bIMU;

J1) He pyraeT y4uTens;

E) HpaBHTCS IOTyYaTh XOPOIIUE OTICHKH;

X) HpaBuTcs npouecc paboThl Ha YPOKE;

3) HpaBUTCS 10OBIBATHCS PE3YNIbTATA;

W) 3TOT nnpeiMeT HPaBUTCS MOUM JIPY3bsIM;

K) npuBnekaer akTyaJbHOCTb IIPEAMETA;

JI) mpuroauTcs B )KU3HM 7151 Oyaymien mpodeccu.

4. Ecniu Bam HpaBUTCS YYUTHCS, TO KaK MPOSIBIISIETCS STOT HHTEpeC?
A) akTUBHO paboTaro Ha ypPOKE;

b) BHUMaTenbHO CiylIato 0ObSICHEHUS YUUTEs;

B) unTaro 1ONOTHUTENBHYIO TUTEPATYPY;

I') 3aHMMarOCh B IPEIMETHOM KPYXKKE;

J1) n3ydaro JOTMOJHUTENBHYIO TUTEPATYPY;

E) crpemuttoch mputyMath 4To-1100 HOBOE, YCOBEPIIEHCTBOBATD.

5. CkoJbKO BpEMCHU Bni TPAaTUTC HA TO, YTOOBI 3aHUMAThLCS TEM, UTO Bac HHTepecyeT?
A) 3aHHUMAr0Chb BLI6paHHI>IM MPpEeaAMETOM TOJIBKO Ha YPOKE;

E) CaMOCTOATCJIbHO 3aHUMAKOCh J0MaA,

B) YFJ'IY6J'I$IIO CBOU 3HAHUS HA 3aHATHAX KPYIKKaA B IIKOJIC 1 BHC IIKOJIbI;

F) MHOTI'O 3aHUMAarOCh OJOIIOJTHUTCIIBHO.

6. Kak Bbl nmoctynuTe, eciu 3a1aHO CIIOKHOE 3aJ[aHue, CBA3aHHOE C ITpeaMeToM Bamero nntepeca?
A) cpasy cripolury OTBeT y JpyTrux;

b) nonpomry noackaskys;

B) nocrapatoch BBIIIOJIHUTE €€ caM, €CIIM HE CMOTY, TIOIIPOIIY OMOIIIH;

I') BO 4TO OBI TO HU CTAJIO MOCTAPAIOCH BHINOJIHUTH CaM.

7. Yto Bac npuBnekaet B npenmere, KoTopblii Bam nntepecen?

A) MeHs HIHTepeCyIOT HOBBIE (aKThl, 3aHUMATENbHbIE SIBICHUS, O KOTOPBIX S MOTY y3HaTh OT APYIHX;
b) MmHe HpaBUTCS pa3OMpaTHCS B TOM, YTO U KaK MPOUCXOINT;

B) MHe uHTEpeCHO TOXOIUTH JI0 CYTH COOBITUN U SBICHUMH, BBIICHUTD, IOYEMY OHH ITPOUCXOJIAT;

I') MHe UHTEpECHO, UCIIOJIBb3Ysl CBOM 3HAHUS, IPUYMBIBATh, KOHCTPYHPOBATh HOBOE.

Ankema «HU3yuenue no3HasamenbHblxX NOMPEOHOCM el YHUAULUXCA)
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[lenb: ycTaHOBUTH MHTCHCUBHOCTH IMO3HABATEIBHBIX TOTPEOHOCTEN IITKOILHUKOB.

1. Kak gacto Bbl mogonry 3annMaerech Kakoi-HUOYAb YMCTBEHHOU paboToii?

* yacrto (5 6amioB);

* uaoraa (3 Oamna);

* penko (1 6amn).

2. Yro Bel mpennmounTaeTe enarh, KOTIa 3a/1aH BOTIPOC Ha COOOPA3UTEIHHOCTh?

* IOMYYHTHCS, HO cCaMOMY Haiitu oTBeT (5);

* xorja kak (3);

* [IOJIy4YUTh FOTOBBIN OTBET OT Jpyrux (1).

3. MHoro 111 Bel unTaere A0MOJHATEIBHOM JIMTEPATYPHI?

* MOCTOSIHHO, MHOTO (5);

* UHOTJIa MHOTO, MHOTJ]a HU4ero He yutaio (3);

* MaJIO UJIM COBCeM He uutato (1).

4. HackoJbKO SMOIIMOHAIBHO BBl OTHOCHTECH K MHTEpecHOMY sl Bac nmermy, CBsI3aHHOMY C YMCTBEHHBIM
Tpyaom?

* 04eHb aMoIHoHaBHO (D);

* xorja Kak (3);

* CIIOKO¥THO, Oe3 amorruii (1).

5. HacTo 51 BbI 3a1aeTe BOMPOCHI YUUTEIIO?

* gacto (5);

» uHora (3);

* oueHsb peaxo (1).

O06paboTKa pe3yNbTaTOB: MOJICYUTATh CYMMY OAJNIOB Ka)kJI0TO YUEHHKA U pa3AenuTh ee Ha 5. [lomydeHHoe B
pe3ysbTaTe YUCIIO — ATO IMOKA3aTellb MHTEHCHBHOCTH MO3HABATEIBHBIX TIOTPEOHOCTEH.
MHTEHCUBHOCTD MOYKHO CUMTATD:

CHJILHO BBIPQXKEHHOH, €CJTHM TIOKa3aTenb 0osbiie 3,5;

YMEpPEHHOU, €clii pe3yabTar oT 2,5 1o 3,5;

cnaboi, eciu pe3yabTaT MeHbIe 2,5.

Memoouka ouaznocmuxu nanpagieHnocmu yueonoi momusayuu (no /[yoosuuxoit T./1.)

Ilens MeTOMWKM — BBISBIICHWE HAMPABICHHOCTH W YPOBHS PAa3BUTHS BHYTPEHHEH MOTHBAIMHM YYCOHOM
NESTEHPHOCTH YYAIIUXCS PU U3YYCHUH UMU KOHKPETHBIX MPEMETOB.

OO6mrast XxapaKTepUCTUKA METOIUKH.

Meroauka coctouT u3 20 CyXICHMH W TPEIJIOKCHHBIX BapuaHTOB oOTBeTa. OTBETHl B BHAEC + M —
3aMUCBHIBAIOTCS JIMOO HA CIENMAILHOM OJIaHKE, JTMOO Ha MPOCTOM JIUCTE OyMard HAmpoOTHUB IMOPSIAKOBOTO
HoMepa cyxjaeHus. OOpaboTka MPOU3BOIUTCS B COOTBETCTBHM C KIOUOM. MeETOIMKa HCIOJIB3YETCS CO
BCEMH KaTEeropusMH 00yJaronuxcs, HaunHas ¢ 12-1eTHero Bo3pacra.

HNucTpykius.

Bam mpennaraercss mpuHSATH y4acTUE B HUCCIICJOBAHMM, HAMPABICHHOM Ha MOBBINIEHUE 3(PPeKTHBHOCTU
oOyuenus. [IpounTaiiTe KakJoe BBICKAa3bIBAHHE U BBIPA3UTE CBOC OTHOIICHHWE K M3y4aeMOMY MPEIMETY,
MIPOCTAaBUB HAIIPOTUB HOMEpPA BHICKA3BIBAHUSI CBOW OTBET, HCIOJB3Ys AJIS ATOTO CIEAYIOUINEe 0003HAYCHHUS:
BepHoO (++); moxanyii, BepHo (+); moxanyii, HeBepHO (-), HEBEpHO (--)

[ToMHHUTE, YTO KAueCTBO HAIIUX PEKOMEHAALUN OyaeT 3aBHUCETh OT HMCKPEHHOCTH M TOYHOCTH Bammx
OTBETOB.

biaromapum 3a ydyactue B omnpoce.

W3ydeHne maHHOTO TpeaMeTa JacT MHE BO3MOKHOCTH y3HaTh MHOTO Ba)KHOTO JJsi ceOsi, MPOSIBUTh CBOU
CIOCOOHOCTH.

N3ydaeMblit mpeaMeT MHE UHTEPECEH, U S X04Y 3HAaTh 10 JaHHOMY MPEIMETY KaKk MOXKHO OOJIbIIIe.

B u3ydenuu gaHHOTO IIpeIMeTa MHE JOCTATOYHO TeX 3HAaHUM, KOTOPBIE S MOTy4at0 Ha YPOKax.

Y4eOHbIe 3alaHUs 10 JaHHOMY MPEAMETY MHE HEMHTEPECHBI, SI UX BBITIONHSIO, IOTOMY YTO 3TOTO TpedyeT
y4uTeNb (IPernoaBaTensb).

TpynHocTH, BO3HUKaIOIIME NPU M3YYSHHH JAHHOTO MpeaMeTa, JeTaroT ero Jis MeHs eme Oolee
YBJIEKATEIIbHBIM.

[Ipy M3ydeHUH MAAHHOTO MpeAMeTa KpoMe y4eOHHKOB W PEKOMEHJIOBAHHOW JHUTEpPaTypbl CaMOCTOSATEIHHO
YUTAI0 TOTIOJHUTEIBHYIO TUTEPATYPY.
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Cuuraio, 4TO TPyIHBIE TEOPETUUECKHE BOTPOCH O JAHHOMY IPEAMETY MOXKHO ObUIO OBl HE U3y4aTh.

Ecnu 4To-TO HE mosry4aercst o JaHHOMY IPEAMETY, CTapaloch pa3o0paTbesi U IOWTH JI0 CYTH.

Ha ypokax mo maHHOMy mpeaMeTy y MeHsS 4acTo ObIBa€T TaKOe COCTOSHHE, KOTJa «COBCEM HE XOYeTCs
YUUTBCS».

AKTHBHO pabOTal0 U BBIMOJIHSIO 33aHUS TOJIBKO IO KOHTPOJIEM YUUTEJIS.

Marepuain, u3ydaemsblii 10 JaHHOMY IIPEAMETY, C HHTEPECOM 00CYXk1at0 B CBOOOIHOE BpeMsl (Ha IEpEMEHE,
JI0OMa) CO CBOMMH OJJHOKJIACCHUKAMHU, JPY3bsIMH.

Craparoch CaMOCTOSTEIIEHO BBIIOJTHSTD 3aJJaHUS 110 JAHHOMY TIPEAMETY, HE JIF00III0, KOT1a MHE
10JICKA3bIBAIOT.

[To BO3MOKHOCTH CTaparCh CIHUCATh Y TOBAPUIICH WIIM TPOITY KOTO-TO BBIIIOJHHUTD 33JJaHNE 32 MCHSI.
Cunrato, 4TO BCE 3HAHUS M0 JAHHOMY IPEAMETY SBIISIOTCS IIEHHBIMH M MO0 BO3MOXXHOCTH HY)KHO 3HAThH TIO
JAHHOMY IIpEeIMETy KaK MOYKHO OOJIbIIIE.

OreHka 1o ATOMyY NMpenMeTy U MEHS BaKHEe, YeM 3HaHUSI.

Ecnu s m10Xo moAroToBIIEH K YPOKY, TO 0CO00 HE PACCTPAaUBAIOCh U HE MEPEKHUBALO.

Mowu uHTEpeCHI U yBJICUSHHS B CBOOOIHOE BPEMSI CBSI3aHBI C TAHHBIM TPEMETOM.

JIaHHBII TTpeIMET MaeTCss MHE C TPYIOM, U MHE TIPHUXOIUTCS 3aCTaBIIATh Ce0sI BHITIOJIHSITH ydeOHbIC 3aJaHMUS.
Ecmu mo Oose3Hu (MM APYrMM TNPUYMHAM) S MPOIYCKAI0 YPOKH MO JAHHOMY IPEIMETY, TO MEHS 3TO
oropyaer.

Ecau 661 661510 MOXKHO, TO 5T HCKITFOUMJT OBl TAHHBIM MPEIMET U3 pacnucanus (yueOHOTO TJIaHa).

O6paboTKa pe3ynbTaTOB.

[Tomcuer moxazaTeneil ONMPOCHWKA MPOW3BOJUTCS B COOTBETCTBHHM C KIIFOUOM, T/Ie «/a» O3HA4YaeT
MOJIOKUTETIbHBIE OTBETHI (BEPHO; IMOXKalyld, BEPHO), a «HET» - OTpHLATeIbHbIe (MOXKadyll, HEBEPHO;
HEBEPHO).

Kitrou:

Ha:1,2,5,6,8,11, 12,14, 17,19

Her: 3, 4, 7,9, 10, 13, 15, 16, 18,20

3a Kaxk10€ COBIAICHHE C KIIFOYOM HAUUCIISETCS OMH Oasn.

Uewm BeIlIe cyMMapHBIA Oalljl, TEM BBINIE MMOKa3aTelh BHYTPEHHEH MOTHBAIMM M3ydeHHS npenMmera. [Ipu
HU3KHX CYMMapHBIX 0ajulax TOMUHUPYET BHEIIHSIS MOTHUBAIS U3YUCHUS TpEIMETa.

AHanu3 pe3ynbTaToB.

[Tomy4yeHHsIi B ipotiecce 00pabOTKH OTBETOB UCIIBITYEMOTO PE3YNIbTAT pacIu(pOBBIBACTCS TaK:

0 — 10 OanyioB — BHEIHSSI MOTUBALUS

11 — 20 Gam10B — BHYTPEHHSSI MOTHBAITHUA.

Jlnst ompenesieHus] YpOBHS BHYTPEHHEH MOTHBAIIMM MOTYT OBITh HMCIOJIb30BaHBI TAKXKE CIICIYIONIUE
HOpPMaTHBHBIC TPAHUIIBI:

0 — 5 6ayI0B — HU3KHUK YPOBEHb BHYTPEHHEH MOTHUBAIIH

6 — 14 GannoB — cpeTHUI YPOBEHb BHYTPEHHEH MOTHUBAIIMHI

15 — 20 Ga/10B — BBICOKHI YPOBEHb BHYTPCHHEH MOTHUBAITUH.

JIJ1sl KaYeCTBEHHOTO aHAJIM3a PE3YJIbTATOB BOIPOCH pa3/eCHbl Ha CIICAYIOIIUE TPYIIIbI:

LleHHOCTH 3HAHUN — MOJOXKUTENbHBIE OTBETHI MO cyxaeHusM 1,11,14,17 (makcumManbHOE KOJTUYECTBO
6aos 8).

CaMOCTOSITEIPHOCTh B HW3YyYEHHH TMpeIMeTa — IMOJIOKUTEIbHBIE OTBEThl IO CcyxkaeHusm 6,8,12
(MaKCHMaIbHOE KOJIMYECTBO OAIIOB 6).

[TaccMBHOCTh B M3Y4YEHHMH MpeAMETa — MOJOKUTENbHbIE OTBETHI Mo cyxaeHusMm 7,10,13 (mMakcuMmanbHOE
KOJINYECTBO OayLioB 6)

TpynHOCTH B M3y4eHUH MpEAMETa — MOJOKUTEIBHBIN OTBET MO CYXKIeHHIO 18 (MakcuMalbHOE KOJIMYECTBO
0asoB 2)

HuTepec k mpeaMeTy — MOJOKUTENbHBIE OTBETHI M0 CYXKIASHUIM 2,5,19 (MakcuManbHOE KOJMYECTBO OAJITIOB
6)

HeratuBHoe OTHOIIIEHHE K 3aHATHUSAM — MOJOXKUTEIbHBIE OTBETHI MO CyXAeHUsIM 3,4,9 (MakcuManbHOE
KOJIMYECTBO OAIIOB 6)

HeratuBHoe OTHOIIEHHE K MPEAMETY — MOJOXKUTEIbHBIE OTBETHI MO CyxaeHusMm 15,16,20 (makcumanbHOE
KOJIMYECTBO OAIJIOB 6).

CreneHb TaHHBIX TPOSBICHUI:
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0-25% - Huzkas

30%-70% - cpennsis

75%-100% - BbIcOKast

3HaK pe3yabTara, HOJYyYeHHBIH P CYMMHPOBAHUN 0aJIOB, OKA3bIBAET HAJMYUE MIIM OTCYTCTBHE JTAaHHBIX
MIPOSIBJICHUM.

bnank orsetos (D.U. )
HaumenoBanue | Haumenoranue | HammenoBanme | Haummenoranue | HammeHoBaHMe
Ne | yueGnOTO y4eOHOTO y4eOHOTO y4eOHOTO y4eOHOTO
npenmera 1 npeamera 2 npeamera 3 npenmerta 4 npeamera S
1
2
ITamsTka TSt nejarora

«MoTuBaIus MO3HABATEILHON aKTUBHOCTH YUAIIUXCS HA 3aHSATHN

JI71st MOTHBAIIMH TTO3HABATEIFHOM aKTUBHOCTH YYAIIMXCSl HA YPOKE CIEIYHTE CICTYIONINM IIpaBUjIam:

- IOJIEP>)KUBANTE TOOPOKENATEIbHBIN CTHIIb OOIIEHUSI MEXKTy YIaCTHUKAMH T1€1arOTMYeCKOro MpoIiecca;
- CTaBbTE MEPE]I YUALTUMHUCS BBIMOJTHUMBIE 337124l

- CO3/IaBaliTe HA YPOKE CUTYAIMIO YCIIEXa;

- 000/IpsIATE yYaITUXCsl TPU BO3HUKHOBEHUH Y HUX TPYTHOCTEH;

- MIOIICP>)KUBAKNTE TTOJIOKUTEITLHYIO OOpaTHYIO CBSI3b;

- HCIIOJIb3YHTE pa3HOOOpa3HbIe METO/IbI U IPUEMBI MTPETIoJaBaHusl y4eOHOTO MaTepuaa;

- OOILPANTE BHINOJHEHUE 3aJaHUIM TTOBBIIIIEHHON CIIOKHOCTH;

- YYUTECH YETKO ONPEACIIATH 1EIH, 3a1a4H, POPMbI OTIETHOCTH, KPUTEPHH OIICHKH;

- YIYUTECH IPEIBSIBIISATH TPEOOBAHUS, TIPEKIE BCETO K cede;

- HCKJTFOYUTE U3 CBOETO JIEKCUKOHA (hpa3bl:

- Tak neno He moinet!

- O0 3TOM HE HY)KHO TOBOPHUTH BOOOIIIE!

- Ha aT0 y Hac HeT BpeMeHu!

- O0 TOM TBI HE MOKEIIIb CYIUTBH!

- JTO Hecepbe3HO!

- Kak b1 10 3TOTO NIOTyMascs?!

Cnenyst 3TUM PEKOMEHAAIMAM, Bbl CMOXETE Pa3BUTh y Yy4YalllUXCs IMO3HABATEIbHBIA MHTEPEC K CBOEMY
MPEAMETY M JIOCTUYB XOPOIIUX Pe3yIbTaTOB B 00YUCHUH yUaITUXCS.

3ansaTue Ne3-4 — [IpumepHbie BONPOCHI
1) Kem u kora ObLT H300pETEH MEPBbI MUKPOCKOIT?
2) Kaxkoii mepBbIii OHOJIOIHUYCCKHI 00BEKT YIAIOCh PACCMOTPETH €r0 H300peTaTesio?
3) Pacckaxkute 00 UCTOPHH OTKPBITHS KJIETKH. Ha30BHUTE yUEHBIX, KOTOPbIC IEPBHIMH YBUICIH KICTKH IO
MHUKPOCKOTIOM.

3anstue Ne5-6 — KpoccBopa « MEUKPOOHOIOTHS
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ITo ropusonrasnm:

2 - Uucras KynbTypa BUPYCOB, OaKTepHil, IPYrHX MHKPOOPTaHU3MOB.6 - OpraHusM, KiIeTka KOTOPOTO He
COCPXKUT sAIpO.7 - MHKpOOpraHusM, CrHOCOOHBIN XHUTh 0e3 Kuciopona.9 - OmHa U3 OCHOBHBIX (opM
Oaktepuii.12 - Tokcuueckoe BEIIECTBO, KOTOPOE BhIpabaThiBatOT TPHObL.13 - C MX MOMOIIBI0 HEKOTOPHIC
OakTepun nepenuraroTcs. 14 - Cnocob pasmHoxkeHus OakTepuit.16 - Jlpyroe Ha3BaHue MUKpoopranusma. 17
- MukpoopranusM, 3aHUMAIOIINH TPOMEKYTOYHOE IOJOKEHUE MEXAy OakTepusMu U BHpycamu.l9 -
Bupyc, mopaxatomuii 6akTepuio.

ITo BepTHKaIHU:

1 - Ilemouka mapoBHIHBIX OakTepuii.3 - Hayka, m3ywaromas MHKpoOOpranu3mblL4 - Opranusm, KJETKa
KOTOPOTO COACPKUT A1p0.5 - CKOIUIEHHE MHUKPOOPraHM3MOB OJIHOTO BHJIA C LENbI0 B3aWMOBBINOJIHOTO
CYIIECTBOBaHUA.8 - MMUKPOOpPraHnu3M, BBI3BIBAOIIMK OOJIG3HM 4YEJIOBEKAa, JXHWBOTHBIX, pacTeHuid.10 -
Mukpoopranu3M, HMMEIONWNA Tpu3Haku W Oaktepuid, u TpuboB.11 - BepereHooOpasnas Oamwiia.l4 -
OAHOKIJIETOUHBIE HEMOJBUXKHBIE MUKPOOPTraHU3MBI, CBOMM CTPOCHHMEM IIOXOXXKME Ha TpubbllS -
Cnopoo0Opa3yrorias 6aktepus-naigouka. 18 - HureBuanas ¢opma KIETOK rpuOOB.

1. Kakue ontuueckue npruOOphI Bbl 3HaETE?
2. Yro npexacrapiser co0oii aymna?

3. Kak yctpoen mukpockorn?

1. Ha3oBute ocHOBHBIE (hOpMBI OAKTEPUIA.
2. Ha xaxue BUJIbI TOAPA3AEIAIOTCS OaKTEPHH MO MUTAHUIO?
3. U3 uwero cocrout Gakrepus?

ABTOp - MansieBa Amnacracus EBrenseBHa, Yuutens Owonoruu MBOY «lmmnazus Ne 123»
https://infourok.ru/urokigra-po-bakteriyam-yunie-biologi-281156.html (24.04.2020)

I. Oprann3anuoOHHbIH MOMEHT

BerynurenbHoe CI10BO yYUTEIIA.

Muxpobuonozus — Hayka o 6ecbMa MAiblX NO PA3MEPaM, He BUOUMbBIX HEBOOPYIHCEHHbIM 2/1A30M OP2AHUIMAX,
KOmopble max u Ha3vl8aomcs — MUKPOOP2SAHUZMbL UL MUKpoObl. OOHAKO MUKPOOP2AHUIMbL 8Ce20d UMENU U
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umerom ocpomuoe sHadenue. C enyboKol OpesHOCMU YeN08eK UCNONb306A MUKPOOUONIOSUYECKUE NPOYECChL
coOpasxcusanus BUHOZPAOHO20 COKA, CKUCAHUS MONOKA, Npueomosienus mecmad. Bunodenvt u coviposapbi
npouLI020 0adxce He 002adblealuch O CYWeCmeo8anul MUKPOOP2AHUIMOS8, HO IMO He Meuldanio um 8apums
colp u denamsv 8uHO. MHoeoe usmenunoco 6 kouye 17-20 exa, koeoa 8 1684 200y eonnandey Anmyan 6au
Jleseneyk, ucnonwvsys muxpockonst co 160-mu kpamuvim yeenuuenuem, omkpuli cyujecmeosanue
«Kpouwteunvix cozoanuuy. C mex nop Obli0 OMKPLINO MHO20 CEKPemo8 U3 HCUZHU MUKPOOO8, 3HAHUSA
yenogeyecmed O HUX KOIOCCANbHO pacuupuiucb. OueHb MHO20 ObLIO Y3HAHO O pOAU MUKPODOS 6
PAcnpoCmpanenuy MHO2UX 3a60.1e8aHUll.

B nacmoswee epems ouenb mpyoHo nepeoyeHums poib 3HAHUL NO MUKPOOUOIO2UU 8 NPOGhecCUOHANbHOU
oesamenvHocmu nosapa, a mem 6o.ee rabopanma. be3 Hux nenv3sa coxpanums 8blcOKOE KAYeCmE0 NUUJEbIX
npoOyKmo8 U npeoomsepamums nompeoneHue npooyKmos, cooeprcawjux 6030youment NUULE8bIX
3ab0ne6anull U OMpPasieHul.

Mui ¢ eamu OnumenvHoe 6pems U3YHUAnIU OCHOBbl Mukpooduonocuu. Ha cecoonawmnem 3anamuu Mol
nonvimaemcsi 6CHOMHUMb, HOBMOPUMb U3VHEHHOe, ewe Pa3 CUCINEMAMU3Upo8ams pazHooopastvie céeoeHus

006 00WUPHOM MUpe MUKPOOP2AHU3MO8. A nposedem 3mo mbl ¢ eamu 6 hopme uspbl — copesnoganus. Bawa
epynna pazoeieHa Ha 08e KOMAHObl, Kaxcods U3 KOmopwvlx Oyodem Yyuacmeosamv 6 pa3HO0OPA3HLIX
KOHKypcax. A oymaro, npoucpasuwiux 6 Hawell uzpe He Oyoem, m.K. yelb ee — YCMPAHUMb CYUecmeayouue
npobenvl 8 YCBOCHHLIX 8aMU 3HAHUAX OCHO8 MUKPOOUOTIO2UU.

IIpeorcoe uem nauame Hawi KOHKYpC, paspeuiunie npeocmasunms HAULe HCIOPU.

A cevuac oasatime npucmynum K KOHKYPCHOU Npocpamme.

I1. KonkypcHasi nporpamma

Konkypc Nel. Ipencrasnenne komana. Kaxaas u3 komaH] IPEICTaBISIET CBOE HA3BaHUE, JICBU3, SMOJIEMY.
MaxkcumanbHbIH Oyt — 3.

Konxkypc Ne2. Pazmnuka

3a 1 MEUHYTY KOMaH/]a BCIIOMUHAET TEPMUHBI, OTHOCsIHECS K Teme «Dopma GakTepuity. 3aTeM BBIXOJIAT 110
OJTHOMY TIPEJICTABUTEIIO OT KaX 01 KOMaHbI ¥ TI0 OYePEI HA3BIBAIOT ATH TEPMHUHBI. BEIMTPBIBAaET TOT, KTO
Ha3BaJI MOCIETHUNA TEPMUH.

MaxkcumanbHbIi 6ami — 3.

[IpaBunbHO: KOKKH, JUIIOKOKKH, TETPAKOKKH, CTPENTOKOKKH, CAapUUHBI, CTa(PUIOKOKKH, CIHUPOXETHI,
CIIUPHUILIBI, BAOPUOHBI, (OaIMILTbl — OaKTepuH, 00pa3yroIue Crophl).

Konkypc Ne3. «Onpenenu rpyniny MUKPOOPTraHU3MOB 110 ONMCAHUIO»

Kaxxnoii xomaHze o odyepeau 3a4MTHIBAIOTCSA D MOJACKA30K MO OJHOW M3 TpeX Pyl MUKPOOPTaHHU3MOB.
UYewm ObicTpee OyneT AaHO Ha3BaHUE 3araJlaHHBIX OPraHU3MOB, TeM O0JIbIINN Oasul 3apabaThIBaeT KOMaH/a.
MaxkcumanbHbli 6ami — 3.

DTO OJJHOKJIETOYHBIE Opranu3mMbl pazmepom ot 0,4 1o 10 MxM.

KrneTtku 3THX Opranu3mMoB He UMEIOT 0(POPMIIEHHOTO AIpa.

Ha noBepxHOCTH HEKOTOPBIX U3 HUX UMEIOTCSI HUTEBUHbIE 00pa30BaHUs — KI'YTHKHU.

[Ipyu HEOMAroNpUATHBIX YCIOBHUSIX MHOTHE 00pa3yioT CIIOPHI.

BrI13bIBatoT Takue 3a00neBaHus, Kak AU3EHTEpus, Xoliepa, OpromHoi Tud, nudrepus.

(GakTepun)

DTO OJHOKIIETOUHBIE UM MHOTOKJIETOYHBIE OPTaHU3MBI.

B kneTkax uMerTcs OJHO WM HECKOJIBKO sep.

KneTtku 3TUX Opranu3MoB UMEIOT (OPMY BBITSHYTBIX MIEPETNIETEHHBIX HUTEH U HAa3bIBAIOTCA «TUDBI».
CkorieHue KIeTok o0pa3yeT Tello — «MULETHI.

DTH OpraHu3Mbl HCTIOIB3YIOTCS MIPH MPOU3BOJICTBE ChIPOB «Pokdopy, «Kamambepy.

(TutecHeBbIe TPUOBI)

DTO0 OJHOKJIETOYHBIE HETIOABUKHBIE MUKPOOPTaHU3MBI.

OHU UMEIOT YeTKO BBIPAXKEHHOE KPYITHOE SIZIPO.

KneTku Ob1BatoT Kpyriible, OBajgbHbIC, MAIOYKOBUIHBIE O€3 BRIPOCTOB.

B GnaronpusTHBIX YCIOBHSIX aKTUBHO Pa3MHOYKAIOTCS MPEXK]IE BCErO TOYKOBAHUEM.

OnHu crocoOHBI paciIeIUIsaTh (COpakMBaTh) caxapa JI0 CIIUPTa U YIIIEKUCIIOTO Ta3a.

(mposxxm)

Konkypc Ned. U3 601b110T0 — MaJsioe
BrI3bIBaloTCS 10 OJHOMY TIPEJCTABUTENO OT Kaxa0i KomaHabl. [lepen HUMU — CIOBO «MUKPOOUOIOTHSY.
[TogymaB oilHy MUHYTY, KaXKIbIH 10 OYEPEIH IOJDKEH Ha3BaTh KaK MOKHO OOJIbIIIE HOBBIX CJIOB.
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MaxkcumanbHbIl Oamt — 3.
Konxkypc Ne5. TepmuHosornaeckuin
Kaxxnas rpynma 1omKHa NpeICTaBUTh TOYHOE OTIPEICICHUE TIOHSATHIA:

- aBTOTPO(BI (OpPraHU3MBI, KOTOPBIE CTPOST BEIIECTBA CBOETO TEJIa M3 YIIIEKUCIIOTO T'a3a BO3ayXa U
BOJIBI. )
a’p00kI (OpraHU3MbI, HYXKIAOIIHECS B KUCIOPOJC)
rerepoTpodbl (OpraHu3Mbl, HCIOIB3YIOUINE Il MUTAHUS TOTOBBIE OPraHUYECKUE BEIIECTBA)
aHadpOObI (OpraHU3MBI, KHUBYILIUE B CPEJIE, IMIICHHONW KUCIOPO/Ia)
300H03bI (HH(PEKINOHHBIE OOJIE3HH, TIEPENIAIOIINECS YeTOBEKY OT OOJIBHBIX )KUBOTHBIX )
nacrepusanus (HarpeBanue npoaykra o 63 — 90° C ¢ menpio yHUITOKEHUs O0IBIINHCTBA MUKPOOOB)
MaxkcumanbHbIi 6amt — 6.
Konkypc Ne6. Haiinu omudky B Tekcre
Kaxnoii komanne 3aunteiBaeTcst TeKCT. [locie npocnymmuBanus ydamniuecs: | MUHYTY COBEIIAIOTCS, a 3aTEM
JIOJKHBI Ha3BaTh OIIMOKH, KOTOPBIE TT0 MX MHEHUIO OBLTH JOTYIIEHBI B TEKCTE.
3ananue 1. MukpoOuroaorust peiobl
Pr16a sBsieTcst CKOpOHOPTAIKUMCS POTYKTOM, T.K. OHA CUJIBHO 0OCEMEHEHa MUKPOOaMU CHApYXKH, BHYTPU
KHIIEYHUKA U B j)ka0pax roioBel. [locie ynoBa Bce 3T MUKPOOBI TPOHUKAIOT BHYTPh TKAHH PBHIOBI, BBI3BIBAS
ee mopuy. B priOe oOHapyKuBarOTCSI MUKPOKOKKH, CApLUHBI, THWJIOCTHbIE Majoyku. OCOOEHHO omacHa
najoyka OOTYJWHYCA, BBI3BIBAIONIAS TshKenoe oTpaBiieHne — 00Tputno3. (IIpaBuibHO — OGOTynu3Mm, a
00TpUTHO3 — cepasi THWIIb, IpOKOBOE 3a0oJieBaHue oBolei). [Ipu HenmpaBUILHOM XpaHEHUHU OXJIAXIEHHOM
PBIOBI TpoTeoUTHYECKHEe (PEPMEHTHI MUKPOOOB pacIIEIUISIOT ee OeIKU ¢ BbIIEJICHHEM apOMaTHbBIX BEIIECTB
— _o¢upHBIX Macen (TMpaBUIBHO — JIypHO TAXHYIIMX BEIIECTB — aMMHaKa, CEpPOBOJIOPOJA,
MHJI0JIa), CBHUJIETENbCTBYIOUIMX O Mopye Mpoaykra. CBexke3amMOpokKeHHas pblda XpaHUTCS OECKOHEYHO
JOJro, Tak Kak npu temieparype - 5°C Bce MUKpOOBI THOHYT. (IIpaBUIbHO — JOBOJBHO AONTO, T.K. MPH
temrieparype - 5°C MUKpPOOHOJOTHYECKHE MPOLECChl MPHUOCTAHABIMBAIOTCS WM HAYT 3aMeJJICHHEe,
BBI3bIBAas MHOTJIA Pa3BUTHE Ha IMOBEPXHOCTH PHIO IJIECHEBBIX T'PHOOB B BHJE OJMHOYHBIX TOUYEUHBIX

KOJIOHH)
3amganne 2. MUKpoOHOIOTHS SUIT
Hekotopoe BpemMs mociie CHECEHHs CHapyKH sHI0 octaercs crepuiabHbIM. (IIpaBuiapHO —  sifio

oOceMmeHsieTcs MUKpoOamMHu BO BpeMsi CHeceHUs) BHyTpeHHee coiep:KuMoe sila 3J0pOBOM NTHIIBI J0JTO
ocraercsi 6e3 MUKpoOOB Oyarojiapsi €CTeCTBEHHOMY MMYHHOMY BEILIECTBY SiIla — JIM30LIMMY, BBICOXIIEH
IJICHKU Ha MOBEPXHOCTH sIilla M MOJACKOPIIYITHON 000I0YKH, MPENITCTBYIOMINX MPOHUKHOBEHUIO MUKPOOOB
BHYTpb. B mpoliecce XpaHeHus 3allMTHBIE CHIbI sila ciaaberoT, MHUKpOObI, Takue, KaK IXHHOKOKK
TPUXUHEIIBI, (3TO Mapa3uTUUYECKUE YEPBH, a HE MUKPOOBI, Uepe3 CKOPIYIy B SN0 HE MPOHHUKAIOT) Yepe3
MOPBI B CKOPJIyIe MPOHUKAIOT BHYTPb, IIOJIBEpras ero nopye. ¥ OOJBbHOM NTHUIIBI, YACTO BOJOIIJIABAIONICH, B
KHUIIEYHUKE MOTYT COAEPKATbCSI MUKPOOBI OOTYJIMHYC, OOCEMEHSIONINE S0 BHYTpU MpH GOPMUPOBAHUU
€ro B OpraHu3Me MNTUIBI M Ha ckopiyne. Takoe S0 BBI3BIBACT y JIOAei 3abojieBaHuE — OOTYIHM3M
(MpaBUIBHO — CaJIbMOHEIUIBI, calibMOHeIie3). UToObl yAamuTh MUKpPOOBI C MOBEPXHOCTU SUI, UX IMEpea
MCI0JIb30BAHMEM TIIATEIHHO MOIOT.

3ananue 3. MUKpOOHOIOTHS MOJIOKA

MoJioko sBISIETCS MPEKPACHOM Cpenoil uis pa3BUTHs MUKPOOPraHU3MOB, KOTOpBIE TOMATal0T B HETO C
BBIMEHHU M IIEPCTU KUBOTHBIX, C PYK JIOSPOK, MOACTUIKA CKOTHOTO JBOpa, MHBEHTaps. B 1 mu monoka
00HapyKMBAIOT HECKOJIbKO MWJIIHAPJIOB MUKPOOOB (IIPAaBUIBHO — HECKOJBKO COTEH ThIcs4). OXJaxkIeHue
Mostoka 1o +3°C mpenoTBpalaeT AajibHeiliiee pa3BuTue MUKpOOOB B TeueHue 2-30 yacoB. 3aTeM HaCTyMaeT
OBICTpOE pa3BUTHE BCEX MHUKpPOOOB C MpeoOnaJaHveM MNaTOTEeHHBIX (MIPaBHJIBHO — MOJOYHO—KHUCIBIX).
MoJioKk0o TpOKHCAeT, CO3MAIOTCS ONarompusATHBIC YCIOBHS U pPa3BUTHs IIJIECHEBBIX TpUOOB, a 3aTreM
THIWJIOCTHBIX MHKPOOOB. B Momoko wMoryr mnomnaaate OOJNE3HETBOPHBIE MHUKpPOObI — BO30yIUTENH
Iu3eHTepun, OpromHoro Tuda, Opyiennesza, Tydepkyneza u ap. [lostomy B 0OLIECTBEHHOM MHUTaHHH
MOJIOKO 00s13aTelnbHO KHUMATAT. [IpakTudecku coBceM HE COAEPKUT MHUKPOOOB CTEPHIIM30BAHHOE, T.€.
Harpetoe 10 63-90°C momnoko (mpaBuiibHO — a0 140°C).

MakcumanbHbIi 6amt — 3.

Konkypc Ne7. O0bsicHU pUCYHOK

Bcem xomaHaM pasaroTcs Mo OJHOMY PHCYHKY. Y4aluecs: JOJDKHBI 32 5 MUHYT OMpPEeeNnTh, YTO Ha HUX
n300pakeHo U paccka3aTh 00 ITOM MoApoOHee.

MakcumanbHbIi 6amt — 3.

1 3amanue. COpbIHBS
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CriopbIHBS SBISETCS MAapa3uTOM 3JaKOBBIX KyIbTyp. ['pub 0Opazyer TeMHBbIE TBEpbIe CKIEPOIMU B 3aBS3U
pacTeHHsI-X035MHA B BUJE TeMHO-(proieToBoro poxka. [lonamas B opranusM ¢ xjeboM, O1rogaMu U3 KpyT,
SI1 CHOPBIHBU BBI3BIBAET XPOHUUECKOE MUIIEBOE OTPABIIEHUE HProTU3M. B pesynbTaTe mopaxaercs HepBHas
CUCTeMa, Hapylaercs KpoBooOpamieHue. J[ias mnpemaynpexaeHus >SproTusMa HEoOXOIUMO THIATEIHHO
OYMILATH MTPOJIOBOJILCTBEHHOE 3€PHO OT CIIOPHIHBU.

2 3amanue. ['eTbMUHTO3BI (TPUXUHEIITBI B CBUHOM MsICE, IIMPOKUH JIGHTEI] B MBIIIIIIAX €pIia)

['elbMUHTO3bI BO3HUKAIOT Y YE€JIOBEKAa B peE3yJbTaTe MOPAKEHHUS OpraHuM3Ma IMapa3suTUUYECKUMHU YEpBIMU
reJibMUHTaMU (TJIMcTaMu). MeJKre reJIbMUHTBI TOPaXKaloT pa3IMuHbIe OpraHbl YeJIOBEKa: MEUEHb, JIETKHUE,
MBIIIIBI, CEPJIlle, MO3T, a KPYINHbIE B OCHOBHOM IMapa3UTUPYIOT B KHUIICYHHKE. [JMCTHBIE 3a00JeBaHUS
MPOSIBJISIIOTCS] Y Y€IOBEKa B BHJIE MOXYAAHUSI, MAJOKPOBHS, 3aJCP>KKH pPOCTa M YMCTBEHHOTO Pa3BUTHUS Y
netel u T.7. Yaie Bcero 4eroBeka MOPaKaroT CIASAYIOIIME TeJIbMUHTBI: acKapuibl, LIETTHU, TPUXUHEIUIBL,
HIIUPOKUH JICHTEII, OITUCTOPXHUCHI, SXUHOKOKK.

3 3amanue. Jpoxoku

JpoAcKH — OJHOKIJIETOYHBbIE HENOJIBUYKHBbIE MHUKpoopranusmbl. KieTtku apoxoked pasmepoMm 10 15 Mkm
OBIBAIOT pa3HOU (OPMBI: KPYTJIble, OBAIbHBIC, MATOYKOBUAHBIE. OHH MMEIOT YE€TKO BBIPAXKEHHOE KPYITHOE
SIIPO, BAKyOJIM U Pa3JIMYHbIC BKIIOUEHHUS B IIUTOIJIA3ME B BUJIE KalelieK >KUpa, TIIMKOTeHa U T.JA. [{poxoku
Pa3MHOKAIOTCS B OJIATOMPHUSTHBIX YCJIOBHUSX B TEYCHHE HECKOJBKHUX YacOB CIEAYIOIIUMH CIOCOOAMH:
MMOYKOBAHUEM, CIOpaMu, JejeHueM. [[poxkKu IIUPOKO pacrnpocTpaHeHbl B mpupoae. OHU CHOCOOHBI
pacHiIeIuIsITh caxapa B CIHUPT M yIJEKUCHsIM ra3. CrnuproBoe OpOXKEHHE HCIOJIb3YeTCS B BHHOICIHH,
XJIeOOTIEYEHUH U B MPOU3BOJICTBE KHUCIOMOJIOUYHBIX MPOIYKTOB. HEKOTOpBIE NPOXKIKUA OTIUYAOTCS BBICOKHM
cojiepaHueM OEJIKOB, KUPOB, BUTAMUHOB T'PYIIbI B, MHHEpaIbHBIX BEIIECTB, TIO3TOMY MPUMEHSIOT Kak
MHIIEBON U KOPMOBOM MPOTYKT.

Konxkypc Ne8 KpoccBopansiii

Kaxxnoit komaHe penaraercsi KpoccBop 1o teme «[laToreHHpie MUKPOOPTaHU3MBDY.

MaxkcumanbHbIi Oyt — 3.

3amanne. OTragaiiTe Bce CIOBA IO TOPU3OHTAIN U BBI TI0 BEPTUKAIN TOJYYUTE CIOBO, O3HAYAOIICE
CHOCOOHOCTh HEKOTOPBIX MUKPOOPTaHU3MOB BbI3bIBaTh 3a00J1€BaHMUS.

Konkypc Ne 9. JlomamHee 3amaHue: KOMaHAaM 3a JBE HEACTW JAaeTCS 3aJaHU€ CeNaTh IMPOEKT 10
BBIPAIMBAHUIO KUBBIX MUKPOOPTaHU3MOB (OaKTepuil WM MJIECEHU) U KOMaH/bl JOJKHBI MPEJCTaBUTh CBOU
poekT, MakcumanbHbIi 0amt -10 (5 6anioB 3a BeimoHEHKME U 5 6alJIOB 3a MPEICTaBICHUE PE3YIbTaTOB).
3aganue s KOHKypca « KpoccBOpaHBIIN»

OtragaiitTe Bce cjl0Ba MO TOPU30HTAIN M MO BEPTUKAIHM Bbl MOJYYHTE CJIOBO, O3HAUAIOLIEe CIIOCOOHOCTH
HEKOTOPBIX MUKPOOPraHM3MOB BBI3bIBATH 3a00JI€BaHUS.

[Ipuznaku 60ne3HU

Pacrenue cemeiictBa 6000BBIX, yoTpeOIeHHE CEMSH KOTOPOTO B CHIPOM BHJI€ BBI3bIBAET OTPABJICHUE
[TumeBoe oTpaBieHME MHUKPOOHOTO TMPOMCXOXKIEHUS, BbI3bIBAEMOE MHUKpPOOOM, OCOOEHHO YacTo
Pa3BUBAIOIIMMCS B IUIOXO CTEPUIIM30BAHHBIX KOHCEPBaX

Ouenb onacHoe 3a00JIeBaHUE, OTHOCSIIEECS K TPYIINE OCTPBIX KUIIEUHbIX HH(PEKINN

MMUKOTOKCUKO3, BBI3BIBAEMBIN CIIOPBIHbEH

I'pynna 3aboneBaHuii, BOZHUKAIOIIUX OT YINOTPEOJICHUS MUILH, COAEpXalled sIOBUTHIC A OpraHu3Ma
BellleCTBA

[Ipouecc. [Ipoucxoasiuii B opranu3Me pu NPOHUKHOBEHUH B HEr0 00JI€3HETBOPHBIX MUKPOOOB
3a0oJieBaHre, KOTOPBHIM MOYKHO 3apa3uTCs MPU YIOTPEOICHUH UL, Mca NTUIIbI, HO HE ITUYHIA TPUTIT
['pynmna nHdekunoHHBIX 3a00J€BaHU, TEPEAIOIIUXCS YEIOBEKY OT OOIbHBIX JKUBOTHBIX

OtpaBieHusi, BOZHUKAIOLIME B PE3yJbTaTe IMOMNMAJaHUs B OPraHW3M YeJOBEKa MHUILIM, NOPAXKEHHOU sIaMu
MUKPOCKOTIHUECKUX TPHOOB

e¢ TIATENbHOE COOIII0/IEHUE — OCHOBHOE MEPOTIPHUSATHE MO MPO(DUIAKTHKE PA3IUYHBIX 3a00I€BaHHMI
I'mucTtHbIE 320071€BaHUS
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OTBeETHI: Nudexnus
CumnTomsl CanbmoHenes
®dacoJib 300HO03bI
bortynusm MHKOTOKCHKO3bI
XoJepa Yucrora
DproTusm I'easMuHTO3BI
OtpaBnienne CinoBo: [TaToreHHOCTH

3anstue Ne23-24 — IlpumepHbIe BOPOCHI

1. Kak yenoBek MCMoIb3yeT MOJIOUHOKHUCIIbIE OaKTepHu?
2. TTouemy 6e3 nesATeILHOCTH OAKTEPHIA KU3HB Ha 3eMJie Oblia ObI HEBO3MOKHA?
3. B uem 3naueHue 6axktepuii B mpupoe?

3anstue Ne23-24 — Urpa o rpudax

https://nsportal.ru/shkola/biologiya/library/2019/09/08/poznavatelnaya-igra-dlya-7-klassa-griby
[TonoOHyI0 MTPYy MOXHO MpoBecTH Ha obOoOmaromemM ypoke mo Teme «llapcTtBo 'puObl» Kak 3JeMeEHT,
pa3BUBAIOIINI MHTEPEC K M3YYAIOIIEMYy MPEIMETY U MO3BOJISIIOIIMNA BBISBUTH 3pYIUTOB. Mrpa paccunrana
Ha 10-15 MuHYT ¥ cocTOUT U3 3 payHIOB.
Mpl 3aKkaHYMBaeM H3y4€HUE OYEPEIHON TEMbl, 3aBEpIIAeTCs €UI¢ OJHO MYTEIIeCTBUE B CTpaHy 3HAHUM,
JOpPOTH KOTOPOTO B ATOT pa3 MPOJIETIN yepe3 Be3aecyiiee napctso ['puboB. B myTu Mbl HO3HAKOMUITUCH C
pa3HbIMH TPYIIaMU 3TUX OopraHu3MoB. Ham cTaiu MOHSATHBI OCOOEHHOCTH MX KU3HEICSATEIbHOCTU, MBI
y3HAJIM KaK OHHU YCTPOEHBI, KaKue y HUX OTHOIICHUS C APYTUMHU OpraHu3Mami... /laBaiiTe BCHOMHUM Bce,
YTO MBI 3HaeM O rpudax...
1 Paynp
Benymuii. [lepen Humu ranepest HOpTPETOB YUEHBIX, BHECIIUX ONpEAETICHHBINA BKJIa B pelieHue npooiem,
CBSI3aHHBIX C U3Y4YE€HUEM I'pUOOB.
Kapin Jlunnei.
Anexcannp OneMuHr.
AwntyaH ne bapu.
M.C. BoponuH.
AnToHU Ban JleBeHryk.
N.1. MeuHukos.
Bompocer
MHorue HapoJbl H3JIaBHA 3HAKOMBI C JPOACKAMHU- 3TO TOJATBEPXKIAIOT apXEOJOTHYECKHE PACKOIKH.
Hampumep, Ha Ttepputopun [IpeBHero Erunta m Mexnaypeubss 0OOHApY)KEHBI pPa3BAIMHBI MHUBOBAPEH H
MeKapeH, TMOCTPOSHHBIE 3a 2 M Aake 6 ThICAYENeTUH 1O H.9. A KTO ke OTKpbUI JIpoxcku? CIyduaoch 3TO
okono 300 ner Hazan B ['omnmanguu. [lepBbIM UX yBUIEN B MUKPOCKON M 3apucoBan... (Awmonuu Bawn
Jleseneyx)
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B 1928r. Ilpomsomnuio 3amedarenbHOE COOBITHE- ObUI OTKPBIT BHJ IUIECEHM M3 poja [leHUmmmumym,
yOuBaromuii 6akTepun BBIJCISEMOE 3TUM I'pUOOM BEIIECTBO HAa3BaHA MEHUIIMJUIMHOM. B uncTom BUae OHO
ObLI0 BBIZIETICHO TONIBKO B 1940r. Bckope B MeaMIIMHE HaYallu MPUMEHSTh U IPYTUe BEIIECTBA C IOJ0OHBIMH
CBOMCTBAaMH, KOTOPbIE HAa3BaJIM AHTUOMOTUKAMHU.

KT0 u3 y4eHbIX OTKpbUI NEHUIIMIUTUH? (A1ekcandp Pnemune)

Mp&1 roBopum:

Berienka 0ObIKHOBEHHAS;

JI0KIEBUK €KEBUTHOKOIbYATHIH;

[ITaMIMHBOH BYCIIOPOBBIN;

ChIpoexka jxenTas. ..

A KTO U3 yueHbIX npuymai Ounapayro HomeHkinarypy? (Kapn Jlunneit)

Ecmu ppoxoku, KoTopble 00pa3yloT He KpyIJible, a UTJIOBHIHBIE CIIOPHL. BriepBbie MX 0OHAPYXUII PYCCKHI
yueHslii B 1884r. B Tene madumii, odburaromux B O6acceitne 6otanmueckoro cana B [lapmke. OkaspiBaercs,
UrioBuHas (GopMa MOMOTaeT CropaM MPOKalbIBaTh CTEHKY KHMILIEYHHKA XO35MHA, Kyaa rpul momagaer c
BoJI0H. Tenepr 3TH APOXKIKU HOCAT UMS YIEHOT0, OOHAPYKUBILIETO €ro

Hazosure ux nonnoe Hazpauue? (/[poosicocu Meunurkosa)

KapTtodenbHoil rHMIBIO, YyMOW WM X0JIEpOi Ha3biBasid 00Jie3Hb, MpuHABLIYIO B EBpone B 40-x rr. XIX B.
(bopMy HIEMUN.

KTo 13 yueHbIX Haliena BbIXOJ U3 CO3JaBIIEHCS CUTYallud, YCTAHOBUB, YTO KapTOQEIbHYIO THUJIb BbI3BIBAET
MHKPOCKOTTMYECKUI TPUO C KpaCHBBIM JIATHHCKUM Ha3BaHueM «(pudodTopa nHpecTaHCc», 4TO B MEPEBOJIE
Ha PYCCKHH O3HAYaeT «yOUTENb pacTeHH, uX Mydaromuiiy (Anmyan oe Bapuu)

NmMeHHO STOT ydeHBIH TOABEPr COMHEHHIO Tpenmnosoxkenue ['eopra dpeseHumyca, 4To B TOUBE T'pHO
apTpoOOTpUC BeCcbMa MHUPHO YXKHUBaeTcsi C 4epBAMHM- HemaTojamMu. Ero pgoragka OKOHYATENIbHO
noATBepAwiack Juib B KoHIe XIX B., korga ObUTM OTKPBITHI TPUOBI-XUIIHUKU. HaszoBuTe HMMS 3TOrO
yueHoro. (Muxaun Cmenanosuy Boponu)

2 Payun

Jlst 2 payHia HY’)KHO TIPUTOTOBUTH 6 M300pakeHUI TpruOOB.

Benymmii. [lepen Bamu u3o0paxeHus rpuOOB, KOTOPHIE BCTPEUYAIOTCS Ha TEPPUTOPUH HAIICH CTPaHbI.
Bonnymika.

[Ton6epe3oBuK.

CBuHyIIKA.

benerit rpuo.

CMOPYOK KOHMYECKHM.

I'py3ab OCUHOBBI.

Bomnpocsr.

Haponnas npumera riacut: «l'je MHOTO MyXOMOPOB, TaM MHOTO 3THX Irpu0oB!» O KakoM MpeCTaBICHHOM
31ech uaet peus? (benviti 2pubd)

DtoT rpub Ha3bIBalOT 00ab0K, 6abKa, cepbliii rpud, YepHsIl... (IToobepe306uK)

HInsmka y aToro rpuba mo kKparo MoxHaras, mepcrucras. OT 3Toro U mpou30IUIo Ha3BaHue rpuoda:
JPEBHEPYCCKOE CIOBO «BOBHA» O3HAYAET WIEPCTh. (Boanyuika)

N y sToro rpuba Ha3BaHUE CBSA3aHO CO NUIANKON. ['pr® HarmOMHHAET yXO, T.K. HOKKA Y HEr0 COEIMHSETCS CO
IUIANKOW HE B IEHTPE, a HEeCKOJbKO cOOKy. UTOOBI OTBETUTH HAa BOIMPOC, YTO 3TO 3a rpud, AOCTATOYHO
BCIIOMHHTH Ha3BaHKE )KUBOTHOTO, Ybe YXO OH HanoMmuHaeT. (Ceunyuxa)

HasBanu atim rpubom- nosiesait B Ky30B! (I py306 ocunosbiii)

Kpome Hemenkoro (BelpallliBaHHe B TIOYBE C 30JI0i), CYIIECTBYET U (hPPAHILy3CKUI CIIOCOO pa3BeeHUs ITUX
rpu6oB. OH OCHOBaH Ha HAOJIOAEHUSX, YTO B Ca/laX 3TU IpUOBI BHIPACTAIOT B T€X MECTax, i€ OCTAINCH HE
yOpaHHBIMU THUIOIIKE SOJOKHU. ["prOBI BBIPAIIMBAIOT HA IPAJKaX ¢ apTULIOKAMU: IO TPsijIKe pa30opachIBalOT
KYCOUKH T'pHOOB, OCEHBIO €€ PBIXJIAT U 3aKPbIBAIOT CJIOEM SI0JOYHBIX BBDKMMOK, @ HA 3UMY NPHUKPBIBAIOT
JHUCThIMHU. BEeCHOW TOKpBITHS CHHMAKT, a yXe dYepe3 2 HelIeld MOSBISIoTCS mepBbie... (Cumopuku
KOHUYeCcKue)

3 Paynn

Ilepen BaMu Ha3BaHMsA W3BECTHBIX I'puOOB. Tonbko OYKBHI B cioBax mnepemyraHsl. [locTtaBbTe OYKBBI Ha
MECTO.

[TeokoH. (Onenox)

Bukxomo. (Moxosux)

33



HymBukac (Ceunywika)
Poxaesxch (Coipoedrcka)
Yoxkrpoc (Cmpouok)
Mopxomy (Myxomop).

3ansaTue Ne37-38 — [IpumepHbIe BONMPOCHI
OxapakTepu3yiTe KOJIOHUU IT'pUOOB poja Acnepruul.
Kakum 00pa3om 4eroBeK UCTIONB3YET IPOXKIKHU?

3ansTue Ne47-48 — Tect
YACTH 1.
1. Tes10 HACTOALIMX BOJOPOC/Ieil HA3BIBAIOT
1) ctBosioM 2) TaymuioMoM 3) IJIACTHHOW 4)MHUIIETHEM
Tesno Bogopociei
1) uMeeT TKaHU U OpraHbl 2) HE UIMEET TKAaHEH, HO UMEET OpraHbI
3) UMeeT TKaHU, HO HE UMEET OPraHoB 4) He MMeeT TKaHEH U OPraHoB
ITo Ha3BaHMI0 BOIOPOC/IEl HA3BaAHO MOpe:
1) Benoe 2) Kapu6ckoe 3) Capraccoso 4) XKenrtoe
Boxopociau —310:
1) MomapctBo pactenuii 2) ['pynmna otnenoB Husmux pactenuit
3) I'pynma knaccoB pactenunit 4) Otaen Husmmx pacrenuit
5. K xakoii rpynmne BogopocJieii 0THOCHUTCS YJIOTPHKC:
1) k OypsIM 2) K 3eneHbIM 3) K KpacHbIM 4) K KPaCHbIM
6. B KaKHX CTPYKTYpax KJIeTOK BOJOPOC/Iel pacnosiokeH XJI0poQuLI:
1) B uTomIa3Me 2) B XJ0poriacTax
3) B sape 4) B xpomatodope
7. Kakue Bogopocau HE pactyT Ha 60.1b110i# riyouHe:
1) oHOKIIETOUHBIE KpacHbIE BOJAOPOCTH 3) Oyphbie BOJIOPOCITH
2) MHOTOKJICTOYHBIC KpPaCHBIC BOJOPOCIH 4) 3eIeHbIE BOIOPOCITH
YACTb 2
. BcraBbTe npomnyiieHHbIE CJI0OBA:
. Bogopociu — cameie ... IpeCcTaBUTENN PACTUTEIIBEHOTO MUPA
. 1o cTpoeHHt0 BOOPOCIH OBIBAIOT ..., ..., ...
. Teso MHOTOKIIETOYHBIX BOJIOPOCTICH HA3BIBACTCS ..., WIIH ...
. Bogopociu oTHOCSAT K rpyrrie ... pacTeHUI
. Bbi0epuTe BepHbIe YTBEPKIEeHUS:
. Bogopociiu BeIpabaThIBatOT OpraHMYECKHE BEIIECTBA.
. Bomopocnu 06UTar0T TOJIBKO HA HEOOIBIINX TTyOHHAX.
. B xietkax Bogopociieii cogepikarcs 3eJieHbIe, OPaH)KeBbIC, KPACHBIC TUTMEHTBHI.
. [Ip1 HU3KO¥ OCBEIIEHHOCTH BOJIOPOCIH HE MOTYT OCYIIECTBIISATH POTOCHHTE3.
. [Ipu1 HU3KKX TemIepaTypax BOJAOPOCIH MTOTUOAIOT.
. Bogopocinu siBisitoTCst poIoHaYaIbHUKAMK BCEX PACTCHUH CYIIIH.
. XJopesuia — OJHOKJIETOYHAs BOJAOPOCIIb, IIEPEIIBUTACTCS C IIOMOIIBIO KI'YTUKOB.
. Y BoJtopocIeii OTCYTCTBYIOT HACTOSIIIIME OPTaHbl U TKaHH, TIPUCYIIHE BHICIINM PaCTCHHSM.
. Bomopocnu pa3MHOKaIOTCS TOBKO OECIIONBIM MTyTEM.
10. OOBIYHO GECOIBIM ITyTEM BOJIOPOCIIN Pa3MHOKAIOTCS TOJIBKO B OJIarONPHUSTHBIX YCIOBUSX.
11. )XeHckue 1 My)KCKHE TaMeThl Y BOJIOPOCIIEi MOTYT 00pa30BBIBAaThCS Ha OJTHOM MIIM Ha pa3HBIX 0COOsX.
12. Pactenue, oOpa3zyroliee criopsl, Ha3bIBA€TCs CHOPOGUTOM, a TAMEThl — FAMETO(PUTOM.
13. B OOnbIIMHCTBE CITy4aeB y BOJOPOCIEH raMeTO(UT U CHOPO(HT — 3TO CAMOCTOSITEIbHBIC PACTECHHS.
3. laliTe onpeejieHHe TEPMUHAM: HU3UIUE PACMEHUS, PUZOUObL, CTIOeGULYe, OECNOI0e PAZMHOMNCEHLE,
2amemogum.

OCO~NOOUOTPRWNEPENPWNEPRE

3ansitue Ne49-50 — IlpumepHbIe BONPOCHI
1. Kakue ¢opmbl Bojjopoceii Bbl 3HaeTe?
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2. HazoBute 0OCHOBHBIE BUIBI BOJOPOCIEN.
3. KakoBa ocHOBHAast poJib BOAOpOCIEl B Ipupoe?

3ansTue NeS3-54 — recr
JInmanHuKK pa3MHOKAIOTCS:
A) npu noMomu crop
b) BereratuBHO
B) nonoBeiM myTém
I') Bce BhILIENIEpEUNCIIEHHOE
2. Kakoii KOMITIOHEHT JIHIIaiHIKa 00pa3yeT opraHMYeCcKre BEIecTBa:
A) Bozopocib
B) rpu6
B) nutonnasma
3. JInmmaiiHuKY 0 CIIOCO0y MUTAHUS OTHOCSTCS:
A) k rereporpodam
b) k aBToTpOodham
B) k xemotpodam
I') k MmukcoTpodam
4. Teno nuiaifHUKa HA3bIBACTCS:
A) mober
b) mumenmii
B) ramnom
I') muxopusa
5. Camoit mpocToit popMoit TUIITafHUKA SIBIISIETCS:
A) HaKUIHAas
b) kyctucras
B) mucroBaras
6. Hayka, n3yuatromas JuIaiHUKY:
A) 6oTaHMKa
b) 6puonorus
B) mukonorus
I') muxenomorust
7. JInmaiHUKY OTHOCATCS K:
A) pacTeHHsIM
b) rpubam
B) Bomopocism
I') 0ocoObIM CUMOMOTHYECKHM OpraHU3MaM
8. JIumaiHUKH HA3BIBAIOT «ITMOHEPAMU» TaK KaK OHU:
A) oOHTAIOT Ha CTBOJIAX JICPEBHEB
b) crioco6nbI 3acensTh OECIOYBEHHBIE YYaCTKU
B) coctosT u3 rpuba 1 Bogopociu
9. JInmaiHUKHA UCTIONB3YIOT JAJISl OTPeeNICHUSI:
A) 4UCTOTHI BO3/ayXa
b) urctoThI BOMIBI
B) mogopoaust mous
10./17151 KOTo JIUITAHUK SIBISIETCS OCHOBOM KOpMa:
A) 715 TOMAITHUX KMBOTHBIX
b) nns yenoBeka
B) nnsa mepeneTHBIX MTHIL
I') nnis ceBepHBIX OeHeH
11. Teno numaitHUKa HE UMEET:
A) KOpPKOBBIH coi
b) cepnuieBuny
B) puzonsr
I') xkcunemy
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12. YcraHOBUTE COOTBETCTBHE MEKIY KIIACCOM JKUBOTHBIX M XapaKTEPHBIMU MPH3HAKAMH:
1) rpuOsI
2)MUIIaHUKA

A) BBLAEISIOT B 0c000€ apPCTBO

b) Teno npencrasiser coOoil caoeBuIe

B) umeror nonoBoe Tenno

I') mo crmocoOy muTaHUst — aBTO-TETEPOTPOPHI
J1) BCTymaroT B CUMOMO3 ¢ KOPHSIMHU paCTeHUH

E) mpencrasnstor cumO103 TpOOB 1 BOJIOPOCIIEH

13. Tlognummre, 9TO BBIACICHO Ha pucyHke. [IpoHymepyiite.

T

14. Tlouemy nuIIaAHUKN HE OTHOCAT HU K OJHOMY U3 LAPCTB XKUBOU npupoabl? [laiiTe pa3BepHYTHIM OTBET.

3ansitue NeS55-56 — [lpumepHbIe BOMPOCHI
1. 'ne BcTpeuaroTcs TUIIAHHUKH?
2. KakoBo cTpoenue numaitHuka?
3. KakoBo mpakTuueckoe 3HauYCHUE JTUIITAHUKOB?

3anstue Ne59-60 — Urpa — «IIpocreiimme
https://infourok.ru/urok-igra-po-biologii-na-temu-prosteyshie-3528348.html (24.04.2020)
Xox ypoka.
Opranu3anuoOHHbII MOMEHT.
Ha cronax kaprouku ¢ Ha3BaHue komaH. (AMeOb1, HDy30puu, DBriicHbI)
Koman el 3aHUMarOT cBoM MecTa. Kanuransl peiCTaBIsIOT CBOM KOMaH/IbI.
Il. AkTyaau3anusi OnOpHbIX 3HAHUI (Pa3MUHKA).
Msbl ¢ Bamu 3akoHuwiIM u3ydeHue pasnena «llommapctBo I[lpocrteiimmey», y3Hamu 00 0COOECHHOCTSIX
CTPOCHUSI, Pa3MHOXKCHUS, TIUTAHUS, TICPEABIKEHHS TpecTaBuTeNeil npocreiimmx. CerogHs Ha ypOKe MbI
MIPOBEPUM YCBOCHHBIC BAMH 3HAHUS 10 3TOM Teme. Ho mpeae oTBeThTe Ha BOIPOCHI (KOMaH/IbI IAal0T OTBET
MOOYEPEIHO, 32 KaXKIbI MPaBHIbHbIN OTBET — 1 6as ):
Kakue THIbI MpoCTeHImX Bbl 3HACTE?
[Touemy nmpocTeiime noJyIriaIv Takoe Ha3BaHue?
[Ipocteiimue BXoasT B 1apcTBo JKUBOTHBIC. JJOKQXKUTE, YTO 3TH KPOIIECYHBIC CYIIECTBA BCE KE KUBOTHBIEC.
KpaTko pacckaxute 0 CTpOE€HHH KJIETKH MPOCTEUIIHX.
I1l. BuxkTopuna.
Konxkypc 1. Anazpammot.
CoctaBuTh U3 OyKB TEPMHHBI, CBsI3aHHBIE ¢ TeMol «[IpocTeiimney. 3a Kaxk bl MPaBUIbHBIN OTBET KOMaH/1a
nosyyaeT 1 6amn - (Bcero 5 6amioB).
bPEM A HMA (membpana)
KOCOXT Y THMUH I bl (s«ccymurxornocywr)
KY OB AIJIb (sakyons)
OAHUTE3EPU A (Ouzenmepus)
MOTIIJ A3 WU (nrazmoouii)
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Konkypc 2. Bepno-negepno.

OTBETUTH «1a» WU «HET» Ha BOIPOCHL. 3a KaXKJIblii PaBUIIbHBIA OTBET KOMaHAa Moxydaer 2 Oaiia (Bcero
12 6amnoB).

Bce mpocreiimme abcoyIIOTHO He3aMETHbI HEBOOPY)KeHHBIM rina3oMm. (Her. HexoTopbie mpocreifmme
JOCTUTAIOT 3 MM)

Awmeba nmeer aBa sipa. (Hert.)

Am¢e0a IpIuT BCel moBepXHOCThIO Temna. ([a.)

PakoBuHHBIE KOPHEHOXKKH 00J1a1al0T BHYTpeHHUM ckeseToMm. (Her.)

C momo11bI0 KpacHOTO TJ1a3Ka 3BTJIeHA 3eJICHas pa3InvaeT u3MEHEHUs oCcBeeHHOCTH. ([a.)

DBTJICHA 3€JICHas JIBIIINT C TOMOIIBIO JAbIXaTelbHOM Bakyosu. (Hert.)

Koukypc 3. Bonpoc-omeem.

3a KaKIpIi MPaBWIIBHBIN OTBET KOMaH 1a noiyJaer 3 6amra (Bcero 21 6amr).

B uectp kakoro 6ora Ha3BaHa oObikHOBeHHast ameba? (B uects [Ipotesi, 6ora, MeHSIOIIET0 CBOM OOJIHK. )
MO’HO 1M Ha3BaTh KOJOHHAJBHBIX MPOCTEHIINX CIOKHBIMH MHOTOKJICTOYHBIMH >XMBOTHBIMH? (Her, 31O
CKOIUIEHHE IPOCTEHIINX).

B kakoii cpenie moryt »kuth npocreiimue? (bonble Bcero npocTedmx »KMBET B BOJAHOM cpeie).

[Mouemy améba uHOTAa MpeBpamiaercs B nucty? ( AMeéOa mpu HeOJIArOMPUATHBIX YCIOBHSIX MOKPHIBACTCS
IJIOTHOM 000JI0YKOH, T.K. B 3TOM COCTOSIHUM KUBOTHOE CIIOCOOHO MEPEKUTD U 3aCyXY, U XOJION).

JIjig KakuX 1esnel CIIy>KUT 3BrIIeHe KryTuk? (s nepeaBuxeHus).

Urto Takoe aBTOTpO(HOE U reTepoTpoPHOE MUTaHKE IBTIIEHBI? (ABTOTpO(HOE MUTAaHHE — ATO CIOCOOHOCTD
CaMOCTOSITEJIbHO CUHTE3UPOBAaTh OpraHMYECKUe BEIIeCTBA U3 HEOpraHUdeckux. I'erepoTpodHoe nmuraHue -
CIOCOOHOCTH MCIOJIb30BaTh FTOTOBbIE OPraHUYECKHE BEIIECTBA).

[ToueMy >XI'yTMKOHOCILBI 3aHUMAIOT MPOMEXKYTOYHOE IOJIOKEHUE MEXKIY PAaCTUTENIbHBIM M KUBOTHBIM
napctBamu? (T.K. OHM HUMEIOT XJOPOIUIACTBL, YTO JAeT BO3MOXXKHOCTh MUTAThCs aBTOTPOQHO. ITO
CBOMCTBEHHO pacTeHusiM. Taxke OHM MOTYT NMUTAThCS TETEPOTPO(HO, a ITO OCOOCHHOCTH KUBOTHBIX).

Konkypc 4. Kpocceopo.
3a mpaBWIBHBIA OTBET KOMaH/a MOJydaeT 8 0aioB.

(LT Pl []

. Uudyzopus, popma KOTOpoit HAMOMUHAET O0YBHYIO MOIOIIBY.

. BeimsiunBaHus nuTOMIa3Mbl aMeObl, HE0OXO0IMMBIE [Tl TEPEIBIXKEHUS HITH 3aXBaTa MUIIH.

. bone3Hp kumeyHnKa 4eaoBeka, BbI3bIBaeMast IPOCTEHIIIMM U3 TPYIIb KOPHEHOXKEK.

. KononunaneHbIi )KIryTuKoHOCEI apoo0pazHoil (pOpMBI.

. [IpocTeiimme, oTHOCAIIMECS K KOPHEHOKKAM, TEJI0 KOTOPBIX MOKPHITO U3BECTKOBOI PaKOBUHOM.

. Opras nepeJBUKEHUS IBIIICHBI 3€JIEHOM.

. [Ipocteiimme, o6agaroiie MUHEPAIbHBIM CKEJIETOM B BHJI€ KPACUBBIX 00pa30BaHU.

. I'pynna npocredmux, BeAylIMX HCKIOYUTEIBHO Mapa3uTHUYecKuil oOpa3 Ku3HU. B yacTHOCTH, K HUM
OTHOCHUTCS MaJSIPUMHBIN IUIa3MOIUH.

O~NOOOTE WN P
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1V. IlogBeneHue UTOrOB.
[TonBenenne MTOrOB BUKTOPHUHBI

Ame0a iepeIBUTaeTcst ¢ IOMOUIBIO:

A) pecHuyex;

b) xryTtukos;

B) nooicnonoonicex.

2 VI3BeCTHO OKOJIO ... BUJOB MIPOCTEHINHNX.

A) 70 moic.; B) 50 ThIC.; B) 5 TrIC.

3. AME&0a pa3MHOXKaETCS:

A) TIOJIOBBIM TTyTEM;

b) b6ecnonvim nymem,

B) moioBrIM 1 6€CTIONBIM ITyTEM.

4. TonpKo Tapa3uTUYECKU 00pa3 )KU3HU BEAYT MPOCTEUIITNE KUBOTHBIC:
A) KOPHEHOXKH;

B) KryTukoHOCIIBI;

B) undyzopuu;

I') cnoposuxku.

5. Kakue u3 nepeuncnennbix npocreimux HE sBastorcs mapasuramu?
A) MansSpUITHBINA IJ1a3MO TN

b) muzentepuiinas ame0a;

B) sonveoxc,

I') mamOmust.

6. CTpoeHue Kakoro >KMBOTHOTO OIPOBEPraeT yTBEPKACHUE, YTO «BCE MPOCTEHIIINE — OTHOKJIETOUHBIE
YKUBOTHBIE)?

A) nundyzopuu TyQenbKku;

b) nsamOmuuy;

B) sonvsoxca;

I') dopamunudepsl.

[lepeunicnute U3BECTHBIX BaM MPEICTABUTENEH TUIA YIEHUCTHOTHE

Kakwue o6mine 4epThl CTPOSHHS U IOBEICHUS XapaKTEPHBI ISl 9 TUX KUBOTHBIX.?
Hackoinbko onacHs! ke, TepMuThl 1 Biu? [louemy?

CpaBHHTE NpeACTaBUTENEH YKa3aHHBIX OTPSAOB JIPYT C IPYrOM.



Kpocceopo “Haenucmonocue™

o 2opusonmaiu: 1. KPYNHOE XHUHOE HACEKOMOL,
OMCHB XOPOLUIO JeTaeT 3. nanbonee Rpynuuiil o1aea Tena
PakooOPatHBIX 4, NPCACTABUTE L NPAMOKPBUIRIX,
NPHHOCAIMI 04eHE OONBLILOT BPEL NOAAM B CTpanax
CKAPKHM KANMArToM 5. OTBEPCTHA HA OPIOLIKE Y
HACCKOMBIX 8, NCPBAR HAPA XOAHALHBIX HOT Y PEHHONO
paka 9. BEUWECTRO, 13 KOTOPOIO CACAAH HAPYKHBLI
CKEJICT WICHHCTOROMNX 15, HacekoMmoe, HMeIonee
KONATC/IbHBIC KOHCHHOCTH |6, nocaeanmii (3amunii)
oraen rena nacekomux |17, nanbojiee nisecruoe
OOIICCTRCHHOE HACCKOMOL. MACTHYHO OIOMALIHCHHOC
uenosexom 19, camen 8 nmaemnoit cempe 20, cranns
PAIBHIHA HACCKOMBIX, KOTOPAA CCTh TOILKO (IPH
ONHOM [IPESBPALLCHHI

Ho sepmukau; |, VIMHHOHOIHE NAYKN 2, HACCKOMOE ¢

ROMOUIE-COCY LM POTOBBIM ANNAPATOM 3. AHAKOCTH,
JAMCHAIOLIAA WICHHCTOHOTHM KPOBh 6. TBEPALIC YCAI0CTH
NayKooOpasHnX 7. NPEACTaBHTEIb BCCAOHOTNX PAYNOB,
MMM TOILKO M 11a3 10, 0nacnoe juis 4enosexa
sabonesanne, nepeHocumoe kacmamu 11, nponurannas
MeIoM meuibid 12, npocToil 1Ma3oK B COCTABE COKHBIN
a3 HACCKOMOTO |3, TOHKNE ABIXATCABHBIC TPYOOUKH

14, MenKHE DECKPLUILIE HACEKOMBIE, ABIAIOUIHECH
BPCAHBIMH Ui Meoseka 18, paan noayseHns oo
NPOLYKTA PA3BOIRT TYTOBOIO IHEAKONPRIA
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3ansaTue Ne93-94—tect
1. Kakoe yTBep:kIeHHE BEPHO?
1 — nucT 3TO reHepaTUBHBIN OpraH PacTeHUS
2 — JICT 3TO BETeTaTUBHBINA OpraH pacTeHHs
3 — IMCT pacTeT Ha BCEX OpraHax IBEeTKa
4 — TUCT He ABIISAETCSI OCHOBHBIM OPraHOM PacTEHUS
2. Kakyio (¢pyHKIHIO He BBINOJIHSIET JIUCT?
1 — ¢poTocunres
2 — ObIXaHUus
3 — razoobmMeH
4 — HeT BEpHOTO OTBETA
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3. Kakoe moJioxkeHue 3aHUMAaeT JUCT Ha modere?

1 — GokoBoe

2 — IIEHTpaJIbHOE

3 — BepXylIeuHoe

4 — nucT pacroyiaraeTcs Ha JII0O0OM MecTe

4. O yem uaet peub? «Ilapa 3aMBIKAIOIIUX KJIETOK H MEKKJIETOYHAS IIETb)
1 — xnerka

2 — YCUEBHYKH

3 — ycThHIa

4 — ry0OuaTasi TKaHb

5. Kakue JucThs1 HA3BIBAIOTCSH MPOCTHIMHU?

1 — UMEFOT OJIHY JIUCTOBYIO IJIACTHHKY

2 — UIMCIOT JIBE JINCTOBBIX IJIACTHHOK

3 — IMEIOT TPH JIUCTOBBIX IIACTHHOK

4 — HeT BEpHOTr0 OTBETA

6. B kakoii yacTH JJUCTa HAXOASITCA MYyYKH MPOBOASIICH 1 MEXaHNYeCKOH TKaHu?
1 — ocHOBaHMs

2 — 4epeniok

3 — )KHUIJIKH

4 — MPUIUCTHUKA

7. B kaKkoif TKaHM JUCTA KJIETKH PacnoJiaralTcs pbixjio?
1 — B MAKOTH JTCTA

2 — B cTONOYATOM TKaHU

3 — B ry04aToii TKaHu

4 — B KOXKHUIE

Boinummure HOMEpa CJIO0KHBIX JTUCTBEB. Kak BbI 310 OHpeIleJ'll/lJ'll/l?

MpocTle

1-cupeHb; 2-9610HA; 3-KNeH; 4-knesep; 5-ogqyBaHUMK; 6-LLIMNOBHMUK; 7-Ma/iMHa; 8-
3eMAsHUKA; 9-/IOMNUH.
3ansrne Ne97-98-rect
Bri0paTh 01MH BepHBI OTBeT.
1.IlecTHK ¥ THIYMHKH — IJIABHbIE YaCTH I[BETKA, IOTOMY YTO OHH
1) camble sipkue 2) camble CIIOKHBIE 1O CTPOCHHIO 3) camble OOJblie 4) SBISIOTCA OpraHaMu
Pa3MHOKEHHSL.
2.11BeTKH, Yy KOTOPBIX €CTh NeCTUKH M THIYMHKHU, HA3bIBAIOTCS
1) mecTHYHBIMU 2) THIYHHOYHBIMHU 3) 000€MONBIMU 4) pa3ebHOMONIBIMU.
3.I'eHepaTHBHBIM OPraHOM LBETKOBOI'0 PACTEHHUS SIBJISIIOTCS
1) crebens 2) 1BETOK 3) KOpeHb 4) JTUCT.
4.K BereTaTUBHBIM OPraHaM pacTeHusl He OTHOCHTCSI
1) usetok 2) crebens 3) auct 4) moyka.
5. IIpl1bIa 0Opa3yercs B

1) mectuke 2) 3aBs3u 3) THIYUHKE 4) HalIeyke.
6.1lBeTKOM C IBOHBIM OKOJIOIBETHHKOM HA3bIBAETCS TOT, Y KOTOPOIo €CTh
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1) mecTHKY U THIYMHKHU 2) JICIECTKH U YAIICTMCTUKU 3) BEHYHMK U TIECTUK 4) IIBETOHOXKA U BEHUHK.
7.11BETOK — 3TO

1) yacTh cTeOiis 2) BUIOU3MEHEHHBIH YKOPOUCHHBIN 1o0er 3) sipKuil BEHUUK 4) OKOJIOIIBETHHK.

8. Pa3iesibHOIOJIbIE IBETKH Yy PACTEHUI UMEIOT

1) TOJIbKO TBHIYMHKHU 2) TOJBKO MECTHUKH 3) THIYMHKU U MECTHKHU 4) TBIYMHKH WA IECTUKH.

9.Bce JienecTKH HBEeTKa 00pa3yloT

1) 3aBs13b 2) OKOJIOIIBETHUK 3) BEHUHUK 4) Yalleuky.

10. OK0/I0LIBETHUK IIBETKA COCTOMT M3

1) BeHUHKA M YallleUKH 2) MECTUKA U THIYMHOK 3) TBIYMHOYHON HUTH M MbLUIbHUKA 4) [IBETOHOXKH U
LBETOJIOKA.

11.I1BeTKH HA3bIBAIOT NPABUJILHBIMH €CJIU

1)HEe MMEIOT OKOJIOIBETHUKA 2) COJACPXAT TOJBKO TMECTHK M THIYMHKHA 3) 4Yepe3 OKOJIOLBETHHUK MOYHO
MPOBECTU HECKOJIBKO TIJIOCKOCTEW CUMMETpPUH 4) 4epe3 OKOJIOLBETHUK MOKHO MPOBECTH OJHY IUIOCKOCTh
CUMMETpPHHU.

12. Kak Ha3pIBaeTcsl TOHEHbKUM cTe0e1€K, HA KOTOPOM CHIAUT LBETOK

1) yamieuka 2) BETOHOKKa 3) IIBETOJIOKE 4) BEHUHK.

13. YcTaHOBHUTE MOC/I€I0BATEIBLHOCTh PACHOJIOKEHHUS YAaCTel IIBeTKA, HAYNHAasl CHU3Y

1) BeHuMK 2) BETOHOXKA 3) TBIYMHKHU 4) MecTUK 5) 1[BeToI0Ke 6) YallleIMCTUKY.

14. Haiiiute B TekcTe 0MOJOrHYecKHe OIMOKU. 3amUIIUTe HOMEPA ITHUX NpPeAJIoKeHHil U BepHbIe
(popmympoBkm.

CrpoeHue uBeTka.

1.IlBeTok — 3TO Oopran ceMeHHOro pasMHoxeHus 2. [{BeTok npeacrasiser co00i BUAOU3ZMEHCHHYIO MOYKY.
3.PacimiupeHHasl 4acThb IIBETKAa Ha3bIBAa€TCs IBETOJOXKEM. 4.Yelieuka IBETKa COCTOUT M3 YalICIMCTHUKOB
pa3HbIX [BETOB. S.I'7aBHBIE YacTH [BETKAa — NECTUKM W THIYMHKHA. 6.Bce LBETKM HMEIOT JIBONHOMN
OKOJIOIIBETHUK. 7.B MbUIBHMKAX THIYMHOK CO3PEBAET NbUIbIA, a B 3aBSI3U MECTUKOB ceMsnouku. 8.IlecTtuk
SIBJISIETCSI MY>KCKOM YacThIO I[BETKA, a THIYMHKA )KEHCKOM.

3anstue Nel01-102-rect
CeMs/10J141 - 3TO ...
a) TIOJIOBUHKA CEMEHHM 0) 9acTh 3apobllia B) SHIOCIIEPM
IlepBBIM NpPOPHIBaET CEMEHHYIO KOKYPY ¥ BBIXOAUT U3 CEMEHH NMPH NMPOPACTAHUH ...
a) oueyka 0) ceMsI10M B) KOPEIIOK
3.IIpopocToK - 370 ...
a) 3apoJIbIIl 0) MOJIOIO€ PACTEHBHIIC B) HAI3EMHBIN MTOOET
4.Boaa HeoOXoaMMa VISl MPOPACTAHUS CEMEHH, TAK KaK..
a) 3apOJIBIII MOKET MOTPEOIISATH TOJIBKO PACTBOPCHHBIC TUTATEIILHBIC BEIIECTBA
0) KOKypa JTI0JKHA HAOYXHYTh M CTaTh JIETKO pa3pbIBaeMOi
B) B HEH COJICPIKUTCS BO3YX, HEOOXOAUMBIN JIJIS IBIXaHUS 3aPOIbIIa
5.'1y6uHa moceBa ceMsiH 3aBUCHT OT...
a) BEJIMYMHA CEMEHH 0) COCTaB MOYBBI B) BEpPHHBI 00a BapuaHTa
6. Pacnmosio:kuTe B IpaBUJIbHOM MOPSIIKE MOCJIEA0BATEILHOCTD 3TANOB MPOPACTAHUS CEMEHM.
1. Habyxanue cemeHun
2. [TosiBiieHKE 3apOIBIIIIEBOTO KOPEIITKa
3. YkperieHrne npopocTka B OYBE
4. TlosiBneHue 3apoabIieBoro mobdera
5. Poct ctebns
7.YcTaHOBHTE COOTBETCTBHE MEKIY PACTEHUSIMU U IPU3HAKAMU
PACTEHUA
A. ceMeHHas KOXypa JIETKO CHUMAaeTCs
b. 3amac muTaTenpHBIX BEMIECTB B SHAOCIIEPME
B. Onna cemsipons
I'. nBe cemsnonu
J1. ceMeHHas KOKypa cpociach ¢ HAOCIEPMOM
E. nurarenpHbIe BelIecTBa B CEMSIONAX
ITmennna
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dacoap
8.IloanuiuuTe YacTu ceMeHu ¢acoiu.

3ansTue Nel07-108—tect
1.1. @yHKUUM KOPHH
a) TOTJIOIIEHUE BOJIbl I MUHEPATIbHBIX COJIEH,
0) porocunTes,
B) CUMOMO3 € APYTUMU OpraHU3MaMH,
I') BEreTaTUBHOE Pa3MHOXKEHHE,
1) TpaHCTIHpaLusl.

1.2. 'naBHBIM HA3bIBAETCH KOPEHb:

a) CaMBbIi TOJICTBIH,

0) caMbIii IJTUHHBIH,

B) caMblif pa3BETBIICHHBIH,

I') pa3BUBAIOIIMKCS U3 3apO/IBIIIEBOTO KOPEIIKa,
1) 0Opa3yIOIIUICS OT CTEOIISI.

1.3. IlpuaaTOYHBIMH HA3LIBAKTCH KOPHU:

a) caMbI€ TOJICTBIE,

0) caMble IJTUHHBIC,

B) CaMbl€ Pa3BETBIICHHEIE,

T') pPa3BUBAIOIINECS U3 3aPOJIBIIIIEBOTO KOPEIIKa,
1) 00pa3yromecs OT CTeOJIs.

1.4. MoukoBaTasi KOpHeBasi CUCTeMAa XapaKTepu3yerTcs:
a) HEeT IJIABHOTO KOPHS,

0) rJIaBHBIN KOPEHb XOPOIIIO BBIPAXKEH,

B) HECKOJIBKO TJIaBHBIX KOPHEH,

T') XOPOIIIO Pa3BUTHI OOKOBBIC KOPHH,

1) €CTh IPUIATOYHBIC KOPHHU.

2.1. KopeHb nMeeT 30HbI:
a) JIeJeHus,

0) pocra,

B) BETBJICHMUS,

T') BCachbIBaHUS,

1) TPOBEICHUSI.

2.2. KopeHb uMeeT TKaHu:
a) HOKPOBHYIO,

0) POTOCHUHTE3UPYIONIYIO,
B) OCHOBHYIO,

T') TPOBOSIIIYIO,

1) 00pa30BaTENbHYIO.

42



3.1. ocTynieHue BOABI H MHHEPAJIbHBIX coJIell B KOPHEBbIe BOJIOCKH 00ecreYnBaeTcs:
a) nuddysueii,

0) sSIBJICHHUEM KalUJUIIPHOCTH,

B) KOPHEBBIM JABJIEHUEM,

I') aKTUBHBIM TPAaHCIIOPTOM,

J)UCIIApEHUEM BO/IbI JINCTHAMHU.

3.1. KopHensioa — 3T0 BUAOU3MEHEHMeE:
a) TJIABHOTO KOPH,

0) OOKOBBIX KOpHEH,

B) IIPUJIATOYHBIX KOPHEH,

I') KOpHEBUIIIA,

1) cTeOIs.

3.2. KopHeBble KJIyOHH — 3TO BUIOM3MEHEHUSI:
a) TJ1aBHOTO KOPHSI,

0) MPUIATOYHBIX KOPHEH,

B) OOKOBBIX KOpPHEH,

') KOpHEBUIIIA,

1) cTeOs.

4.1. OTBeTHbTE HA BONPOCHI

[lepeuncnure GyHKIIUN KOPHS.

[Iepeuncinre BUABI KOPHEN.

Ha3oBuTe TUIIBI KOPHEBBIX CUCTEM.

[Tepeuncnute 30HbI KOPHSL.

HazoBuTe MexaHN3MBI IOCTYIIJICHHUS BOJbI U MUHEPAJIbHBIX COJIEH B KOPHEBBIE BOJIOCKH.
Ha3zoBute MexaHU3MBbI IEpEIBUKEHHS BOIbI U MUHEPAIBHBIX COJIEH OT KOPHS MO cocyaam CTeOs.

3anstue Nelll-112-rect
1. ®yHkums cepaueBHHBI CTE0JIA
A) 3amac nurarenbHbIX BemecTB. B) yrommenue. C) razoo0meH.
J1) ABIKEHHE OpTaHUYeCcKUX BemiecTB. E) MBmkeHne pacTBopa MUHEPATbHBIX BEIICCTB.
2. Ctebesib ropoxa
A) Beromuiics. B) cremommuiics. C) ykopoueHHsbIi. /) nemstromuiics. E) mpsamocTosiauid.
3. ®yHKuus NpooKn
A) 3amacaromas. B) 3ammuTHas. C) o6pazoBarensHas. /1) doTtocunresupyromas. E) mpoBoasias.

4.Ha BepXyuIKe KOPHEBHMILA NMbIPesi MOKHO O0HAPYKUTH

A) Bepxymieunyto nouky. B) kopuesoii uexnuk. C) 60koBas moyka.

J1) npunarounas nouka. E) nmazymnas noyka.

5. Bugon3sMeHeHHBIN MOA3eMHbIIi I00er

A) Bepxymieunas nouka. B) kopaemnon. C) mobas nouka. /) knyoens. E) kouan.
6.KopHeBHIIAMH pa3MHOKAETCS:

A) Kaprodens B) Kiiena C) Tronenan D) Kykypy3st E) Jlanasi
7.0npeeuTh BO3PACT JiepeBa MOKHO MO:

A) Bricote nepeBa B) KonuuectBy nuctbeB C)lonnunsiM konbiiam D)Tonmune kopst E)Tonmune ctebns
8.BelecTBa 0T KOPHS B JIMCT NEePeBUTAOTCS 10:

A) Ipooke B) Ipesecune C) Kambuio D) JIyoy E) Cepanesune
9.IlpsamocTosiumii credennb y:

A) Ilmoma B) Tonons C) OnyBanuuk D) Xwmens E) ApOyaa.

10.YeuyeBHUYKH Pa3BUBAIOTCH B:

A) IIpo6ke B) Kam6uu C) [IpeBecune D) JIyoe E) Cepaiierune
11.KopHeBHIIAMH MOKHO Pa3MHOKATh

A) I'mauunut B) Upuce C) Kaparau D) Manuny E) 3emnsHuky
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12. Y nianHeHHBIMY MO0E€raMu HA3LIBAIOT MO0Erd ¢ JJINHHBIMHU:
A) lNoukamu B) Crebmsamu C) [Mazyxamu D) Y3namu E) Mexaoy3nusmu

3ansaTue Nell7-122-PaGoTa Hag mpoeKTOM

I[NPUMEPHBIE TEMbI MUHU-TTPOEKTOB PAEOT OBYYAIOIIUXCA
1. CooOmenus:
1) PoGept Kox — 0iMH M3 OCHOBOTIOJIOXKHUKOB COBPEMEHHON MUKPOOUOJIOTHH.
2) Jlym [lactep - oTelr COBpEMEHHONW MUKPOOUOJIOTHU Y MMMYHOJIOTHH.
3) XKusHb u nesrenbHOCTh Anekcanapa dDieMuHra.
4) Mansipusi WM epeMexarolias JMX0pajiKa.
5) Tpumanocoma — BO30yAUTEIb COHHON OOJIC3HH.
6) JKryrukoHOCIBI - CHMOMOHTBI.
2. PaGoThI HcCnen0BaTenbCKOrO XapakTepa:
1) «BrnusiHue GpakTopoB BHEIIHEW CPEIbl HA POCT U Pa3BUTHE OAKTEPHID».
2). «M3ydeHue MOBEJCHUS MPOCTEHINNX: PEAKIUU UX HA JICHCTBUE PA3IMYHBIX pa3JpakuTeeh u
MOTJIOIIEHUE BEIIECTBY.
3) «BnusiHue TeMIiepaTypHBIX YCIOBHUIT HA POCT Pa3BUTHE TICCHEBBIX T'PUOOBY.
4) «M3MeHeHue BUIOBOTO COCTaBa MPOCTEHIITMX OPraHM3MOB B CCHHOM HacTOE».
5) «OmpeyienieHre CTENEHU 3arps3HEHUs] BO3AyXa [0 BHJIOBOMY COCTaBY JIMIIAHHUKOBY.
6) BO3MOKHBI Ipyrie TEMBI.

[IPUMEPHBIN ITJIAH PABOTHL
Br160p Tembl HayuHO# paboThl. CocTaBlieHUE MIaHa JIeATENbHOCTH YJallerocs.
[TocTaHoBKa 11e511 ¥ OIpeiesieHre 3a/1a4. 3HAKOMCTBO ¢ peKoMeHayeMoi auTtepatypoid. [londop HOBbIX
JIUTEPATYPHBIX HCTOUYHHUKOB.

Beenenue k padote. OnpeneneHue akTyalbHOCTH JaHHOW TEMbI, NPUYMH €€ BbIOOpa; MepeueHb 3a/1au
WU TIPO0JIeM, IMTOCTaBJICHHBIX B padoTe.

HaGnronenune. Marepuansl ONBITOB U IKCHEPUMEHTOB. O(QopMiIEHHE CTATUCTHUYECKHX JAHHBIX, UX
aHAJIN3 U BBIBOJIBL.

Pesynbrarel paboThl i BeIBOBL. MTOrHM Beelt paboThl (KpaTkuil aHamu3, GOPMYITHPOBKa OCHOBHBIX
BBIBO/JIOB, OIIPEJICJIEHUE Kpyra PEIIEHHBIX U HEPEIIEHHBIX TPO0JIeM U 3a1a4, IPUUUHBI Hey1a4).

3amuTa pedepara UM HcCIeI0BATENbCKON paboThI.

TPEBOBAHUS K CTPYKTYPE U COAEPXKAHUIO UHAWUBUY AJIbHOI'O ITPOEKTA
WuauBuyalibHBIA TPOCKT JOJDKEH COICPIKATh:

TUTYJIbHBIN JIACT,

coJiepKaHue,

BBEJICHHE,

OCHOBHYIO 4acTh,

3aKITIOYCHUE,

oubnuorpaduro (CiMcoOK HOPMATHUBHBIX MMPABOBBIX aKTOB U JIUTEPATYPHI),

MPUIIOKEHUS (MOTYT OBITH).

Coaep:xkanuepaboThl (IJIaH) COCTABISIETCS C TaKUM PacdyeToM, YTOOBI B JOCTATOYHOM Mepe pPaCKpHIThH
JIOTUKY HCCJENIOBaHUSA W H3JIOKEeHUs U30paHHOW TeMbl. [lmaH nomkeH OBITH COTIIAacCOBaH C HAYYHBIM
pykoBouTeneM. B mporiecce HamucaHust paboOThI TJIaH MOYKET KOPPEKTUPOBATHCS UM YTOUHSATHCS.

Bo BBenennn 000CHOBBLIBAaETCS:

- AKTyaJIbHOCTh BBIOPAaHHOM TEMBI.

- GopmynupyeTcs mpobdieMa, KOTOPYIO CTYACHT JOJDKEeH PEIIUTh B JaHHOU paboTe.

- OnpenensioTcs ey U 3a/1a4M MPOeKTa, 00BEKT U MPEIMET UCCIIEeIOBAHUS.

- MeTo1pI McClIEJOBaHHS.

- JlaroTcst KOMIO3UITMOHHBIE 0COOEHHOCTH M KPAaTKOE COJIEpIKAHUE YACTEH MPOEKTa.

PexomeHyembliil 00beM BBeleHUST — 1-2 CTpaHUIIBI.
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OcHoBHasi 4yacTh padorbl. OCHOBHYIO 4YacThb CJEIyeT [JeIUTh Ha IJaBbl (pa3fieibl, ITyHKTHI).
Pexomenryemoe KoIM4yecTBO ri1aB (pa3iesioB, MyHKTOB) — 2-3.

B ocHOBHOM yacTu cnenyer:

- OTIPE/ICIUTH CYIIIHOCTD MCCIIEyeMOH MPOOJIEMBbI, H3yYUTh OTIBIT €¢ peau3aliy B IPAKTHKE JESTEILHOCTH;
- J1IaTh XapaKTEPUCTHUKY CTENEeHH NpOpabOTaHHOCTH MPOOJIEMBbI B JIUTEPATYpHBIX HCTOYHUKAX (KHHUTAX,
KypHaiax, MOHOrpadusX, ra3eTHBIX CTaThiIX, MaTepraiax KOH(PEpeHIUHA U T.1.), HAMETUTh ITYTH PELICHHS
poOIeMBI;

- HE0OXOMMO YBSI3aTh MPOOJIEMATHKY HCCIIEIOBAHUS C OOMIETEOPETUYECKUMH TIOJI0KECHUSAMH, JOMOTHSIS U
pa3BUBas UX;

- IPEJICTaBUTh PE3YNbTAThl MPOJEIAHHBIX UCCIEI0BAHUHN, NPEUI0KEHNUSI U PEKOMEHIALNH, ITyTH PEIICHUS
3aJ1a4, MOCTABJIEHHBIX B padoTe.

B 3ak/0ueHMH pacKpbIBaeTCs 3HAYUMOCTb PACCMOTPEHHBIX BOIIPOCOB Ui Hay4YHOU TEOPUM M MPAKTUKH;
JIENAlOTCs BBIBOJBI 10 BCEW mpojenaHHOW pabote. BbBoabl MOryr oQopMIisTbCS B BHJE TE3HCOB,
peKOMEeHIanuH, nmpeiokeHnit. O0beM 3aKITFOUeHHSI B CPETHEM JIOJDKEH COCTABIISTh 2-3 CTPAHHUIIBL

[Tocne 3akmoyeHus] MPUBOANUTCS CHMCOK MCTOYHHKOB B YCTaHOBJIEHHOM mopsiake B coorBerctBuu ¢ ['OCT
7.1 - 2003 u pWITOKESHUS K HHIUBUYATBHOMY MTPOCKTY.

IIpunosxkenuss mpu3BaHbl OOJIETYUTH BOCIPHUSTHE COJAEPXKAHUS pabOThl, W MOTYT BKJIIOYATh:
JIOTIOJIHUTENIbHBIE ~ MaTepuaibl, WUIIOCTPAlUd BCIOMOTATEIbHOIO XapakTepa, aHKEThl, METOJUKH,
JOKYMEHTBI, MaTepHalibl, COJAepKalllie NMEepBUYHYI0 HH(pOpMALMIO A aHaiIu3a, TaOIUIbl CTATUCTUYECKUX
JMaHHBIX U T.14. [IpaBuiia npeacTaBieHus MPUIOKEHUN:

- IPUJIOKEHUSI IOMEIIAIOT Ha CTPaHUIIaX, CAEAYIOIINX 32 CIUCKOM JIMTEPATYypPhI;

- IPUJIOKEHUSI PAacIOIaraloT B MOPS/IKE MOSBIICHUS HA HUX CCHUIOK B TEKCTE MPOEKTA,

- KaKJI0€ MPUIIOKEHHE JIOJKHO HAYMHAThCS C HOBOM CTpaHUIIBI C YKa3aHHEM HaBEpXYy MOCPEANHE CTPAHULIBI
cinoBa «lIpunoxenue», ero 0003HaYEHUS] M HWMETh COJIEP’KATENIbHBIN 3aroj0BOK, KOTOPBIA 3allMCBHIBAIOT
CUMMETPUYHO OTHOCUTENILHO TEKCTa C MPONMUCHON OYKBBI OTJIENIBHON CTPOKOI;

- IIPHJIOXKEHUsT 0003HAYAIOT 3arIaBHBIMU OYKBAaMHU PYCCKOTO andaBuTa, Ha9MHasi C A, 32 HCKIIOYCHIEM OYKB
E,3,1,0,4, b, bl, b;

- IPUJIOKEHMSI JOJKHBI MMETh OOIIYIO ¢ OCTaJIbHOM YacThIO MPOEKTa CKBO3HYIO HYMEPALMIO CTPAHULL;

- Ha BCE MIPUJIOKEHHS B OCHOBHOM 4acTH MHIAMBUIYyaIbHOTO MPOEKTA TOJKHBI OBITh CCHIJIKH.

TPEBOBAHUIA K O©OOPMJIEHUIO [TPOEKTA

[Ipoext nmomkeH ObITH BBINOJHEH B IedaTHOM Buje. Paborta mpesncraBisercs B COPOIIIOPOBAHHOM BHJIE.
[Tanka, B koTopyto odopmisercs paboTa, IoJDKHA OBITH M3 JKECTKOrO MaTepHajia M MpeaycMaTpUBaTh
CKpeIlICHHUE JINCTOB, MPEAOTBPAILIAIOIINX UX BBINAZCHUE U3 PaOOTHI.

TutynbHbIH THCT OQOPMIIIETCS COMIACHO MPUIIOKEHHUTO 1.

Odopmienue Tekcta pabOTHI.

TekcT M0JDKEH BOCIPOM3BOAMTCS Ha OJIHOM CTOpPOHE craHmapTHoro ymcra ¢opmara A4 (210x297 mm) ¢
KHIDKHOM opHreHTanueii ctpanullbl. bymara nomkHa ObITh 0€10r0 1[BeTa HeTMHOBaHHASL.

Ipudt — Times New Roman;

KerJib mpudTa OCHOBHOTO TekcTa — 14, mis tabmwmi — 12;

MEXAYCTPOUHbIN uHTEepBal — | win 1,5, ans Tabnui — o JUHAPHBIIA.

BripaBHMBaHUE TEKCTa MO MIMPUHE CTPAHUIIBI, OTCTYI clieBa (ab3a) - 1,25.

TekcT crnemyeT pa3meniars Ha OJHOM CTOPOHE JHUCTa OyMaru ¢ COONIOIEHUEM CIEIYIOIIUX Pa3MEPOB MOJICH:
neBoe — 30 mm, nmpaBoe — 10 MM, BepxHee — 20 MM, HIKHEE — 20 MM.

OO6muit 00BeM mpoekTa - ot 12 1o 20 crpanuil.

[Tpu odopmiennn paboTel HEOOXOIUMO COOTIOAATH PABHOMEPHYIO MJIOTHOCTh, KOHTPACTHOCTh M YETKOCTh
n300paxeHuss mo Bced pabore. He MomxkHO OBITH MOMapoK, MEpeYepKUBAHUS, COKpAIICHUS CIOB, 3a
WCKITIOYCHHEM OOIETPUHSITHIX.

CrpaHuIlbl TEKCTa HyMepyIOT apadckumu nudpamu. HoMmep cTpaHHIBI TPOCTABISIOT B IIEHTPE HUXKHETO
mucta 6e3 Touku, mpudT Kernb 10. TUTyapHBINA JUCT BKIIOYAIOT B OOIIYI0 HyMEpaluio, HO HOMEp Ha HEM
HE TIPOCTaBIISIFOT. Hymeparius cTpaHull CKBO3HAS.

Bce cTpykTypHBI€E 3JIeMeHThI padoThl. BBe/IeHHEe, OCHOBHASI YaCTh, 3aKJ/JI0YeHHEe, CTUCOK HCTOYHUKOB,
NPUJI0KEHUsI TODKHBI HAUMHATHCS ¢ HOBOM CTPAHUIIBI.

45



3aro/IOBKH CTPYKTYPHBIX JJIEMEHTOB I1€YaTalOT NMPONMHCHBIMU OyKBaMH(MOJIY:)KHPHOEe HadepTaHHe)
kerjeM 14-16 u pacnoJiararot no HEHTPY CTpaHULIbl. TOUKU B KOHIIE 3ar0JIOBKOB HE CTaBSATCS, 3ar0JIOBKH HE
noauepkuBaroTcs. IlepeHocs! CoB BO BCEX 3arojoBKax He JOIYCKAITCS.

3ansaTue Nel23-128-3amura npoekToB

KPUTEPUU ONEHUBAHMUS ITPOEKTA
Kpumepuit «IlocTanoBKa 1eJi, nyTeii ee 10CTH:KeHUsD» (MaKkcuMyM 3 6aJiia) Bannbl

Lesnb He chopmysmmpoBana 0
Lesnb cpopmyrupoBaHa, HO IUIAH €€ TIOCTUKEHUS OTCYTCTBYET 1
Lesnb cpopmyrupoBaHa, JaH CXeMATHYHBIN [UIAH €€ IOCTUKECHUS 2
ens cpopmyanpoBana, siCHO ONIMCAHA, 1aH MOAPOOHBIN TUIaH €€ TOCTHKEHUS 3
Kpumepuit «I'ny0uHa pacKpbITHSI TeMbI IPOEKTa» (MakcUMyM 3 6aJiia)

Tema npoexra He pacKpbITa

Tema npoekTa packpbiTa (pparMeHTapHO

Tema npoekTa packpbITa, aBTOP [10Ka3ajl 3HaHHE TEMbI B PAMKaX IIKOJIbHOM MPOrpaMMbl

Tema mnpoekTa packpbiTa HCUEPNBIBAIONIE, aBTOP MPOJEMOHCTPUPOBAN TIJyOOKHEe 3HAHHA,
BBIXO/ISIIINE 32 PAMKH IIKOJIbHON NPOrpaMMblI

3

Kpumepuii «Pa3noodpa3ue uCTOYHUKOB HH(POPMAIIUH, 11€]1eCO000PA3ZHOCTD UX UCIIOJIb30BAHUS»
(makcumym 3 0asia)

Hcnonb30BaHa He cOOTBETCTBYIOIIASI TEME U €)M IPOEKTa HHPOpMAIIHS
Boabmast yacTe npeacTaBIeHHON HH(OpPMAIMKM HE OTHOCHUTCS K TeéMe paboThl

PaboTa comep kT He3HAYMTENbHbIH 00beM TTOAXOASIIeH HHPOPMAIIUY U3 OTPAHUYEHHOI0 YHCIIa
OHOTHUITHBIX UICTOYHUKOB

2

PaboTa conepXuT 10CTAaTOYHO MOJHYI0 HHPOPMAILIMIO U3 PA3HO00PA3HbIX HCTOYHHKOB 3
Kpumepuit «KAnaan3 xoja pa6oThl, BLIBOAbI H MEPCHEKTUBBLD (MakcuMyM 3 0ajiia)

He npeaAnpuHATHI NONBITKU NPOAHAJIM3UPOBATH X0/ U PE3yNIbTaT pabOThI

AnHanu3 3aMeHeH KPaTKMM OMUCAHMEM XO0J1a U IopsiAKa paboThI

[IpencraBien pa3BepHyThbIii 0030p PaOOTHI 110 TOCTHKEHUIO 1IeJIeH, 3asBJICHHBIX B IPOEKTE

HpeHCTaBJ'IeH I/IC‘IeprIBaIOH.lI/Iﬁ AaHaJIn3 CI/ITY&HI/Iﬁ, CKJIaAbIBABHINXCA B XOAC pa6OTBI, CACIaHbI

3
H606XOI[I/IMBIC BbBIBOIbI, HAMCYCHBLI IICPCIICKTHBbLI pa6OTBI

Kpumepuii «JInunasi 3auHTepecOBAHHOCTH AaBTOPA, TBOPYECKHii MOAX0] K padoTe» (MakcumMyMm 3
0aJj11a)

PaGora ma6JioHHas1, nokaspiBaromias gpopMajibHOe OTHOIIIEHUE aBTOpa 0

ABTOp IIpOABUII He3HAYHTeJIbHbIH HHTEpPEC K TEME IIPOCKTAa, HO HE IPOAEMOHCTPpUPOBaAl
CaMOCTOATCIBHOCTH B pa60Te, HE UCIIOJIB30BaAJI BO3MOKHOCTH TBOPYCCKOTI'O MMOAX0Aa

PaGota camocTosTeNbHAs, JEMOHCTpPHUpYIOLIas Cepbe3HYI0 3aMHTEPecOBAHHOCTH aBTOpa,
NPEANPUHSATA TOMBITKA MPEICTaBUTh JIMYHBIN B3I HAa TEMy MPOEKTa, IPUMEHEHbI 3JIeMeHThI 2
TBOpP4YeCTBa

PabGora otnmuaercs TBOP4YE€CKHUM MMOAX0A0M, COOCTBEHHBIM OPUTrHHAJBbHBIM OTHOIICHUEM aBTOpPA
K UACC IIPOCKTA

3

Kpumepuit «CooTBeTrcTBHE TPEOGOBAHUIM 0()OPMIIEHHS MUCEMEHHOMH YacT» (MakcumMyM 3 0aJuia)
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IIuceMeHHas 4acTh NPOEKTa OTCYTCTBYeT 0

B nmuceMeHHO# YacTH pabOThl OTCYTCTBYIOT YCTAHOBJIEHHbIE NMPAaBHJIAMM TOPSIOK U YeTKas

1
CTPYKTYpa, TOMYIICHBI OMUOKK B 0POpMIICHUN

[IpennpuHATH NONBITKUA 0()OPMHUTH PadOTy B COOTBETCTBUH C YCTAaHOBIICHHBIMH IPaBHIIAMHU,

IIPUAATh € COOTBETCTBYIOILLYIO CTPYKTYPY 2

PaGora oTnuyaeTcs 4YETKUM H T'paMOTHBIM O(I)OpMJIeHI/IeM B TOYHOM COOTBECTCTBHH C 3
YCTAaHOBJCHHBIMMU IIPAaBHJIAMHU

Kpumepuit «<KauecTBo npoBeieHUsI Npe3eHTanNm» (MakcuMyM 3 0aJLiia)

[Ipe3eHTamys He MpoBeeHA 0
Marepuan M310)KEH C Y4E€TOM pErIaMEHTa, OJHAKO aBTOPY He YAAJ0Ch 3aHHTEPecoBaTh 1
ayJUTOPHIO

ABTOpY yZanoch BbI3BaTh UHTEPEC ayIUTOPUH, HO OH BbILEJ 32 PAMKH PErjaMeHTa

ABTOpY yAanoch BbI3BATh MHTEPeEC ayIUTOPUHU U YJI0KUTHCH B perjaMeHT

Kpumepuit «<KayecTBO NIPOEKTHOr0 NPOAYKTa» (MaKcUMyM 3 Haia)

[IpoexTHBII IPOAYKT OTCYTCTBYET 0

[IpoexkTHBIE TPOOYKT He COOTBETCTBYeT TpeOOBaHMAM KadecTBa (3CTETHKA, YJIOOCTBO
MCIO0JIb30BAHHUS, COOTBETCTBUE 3asBJICHHBIM LIEJISIM)

1

[IpoIyKT He MOJIHOCTHI0 COOTBETCTBYET TPeOOBaHUSIM KauecTBa 2

[IpolyKT MOJIHOCTHIO COOTBETCTBYeT TpeOOBaHMSIM KaydecTBa (PCTETUYEH, YIAOOEH B
WCI0JIb30BAHNH, COOTBETCTBYET 3asIBJICHHBIM LEJISIM)

3

HUctouHuK:
https://igirma.jimdofree.com/%D0%BF%D1%80%D0%BE%D0%B5%D0%BA%D1%82%D0%BD%D1%
8B%D0%B9-%D0%BC%D0%B5%D1%82%D0%BE%D0%B4-
%D1%81%D0%B5%D0%BC%D0%B8%D0%BD%D0%B0%D1%80%D1%38B-
%D0%B4%D0%BB%D1%8F-
%D1%83%D1%87%D0%B8%D1%82%D0%B5%D0%BB%D0%B5%D0%B9/%D1%81%D0%B5%D0%
BC%D0%B8%D0%BD%D0%B0%D1%80-
%D0%BE%D1%86%D0%B5%D0%BD%D0%B8%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5-
%D0%BF%D1%80%D0%BE%D0%B5%D0%BA%D1%82%D0%BE%D0%B2/ (24.04.2020)

3ansaTue Nel29-132- Dkckypceust

PaBHJIA NIOBEJACHHUS BO BpeMsl IKCKYPCHIi:

. Bo3pmu uKCTYI0 BOZlY [UIsl TUThS U MBIThS PYK.

. He neii ceipyro Boy U3 NpUPOIHBIX BOJOCMOB.

. He coGupaii Hem3BecTHBIE TeOE pacTeHUs, HU B KOEM CiIydae He OepH UX B POT.

. He 3acopsii npupony.

. He paz:xwuraii kocrep.

. He nomai1 nepeBss.

. [locne meponpusaTUs AU NPIMO JOMOM.
. Cobmroiaii npaBuia JOPOKHOTO IBUXKEHUSI.
IIpaBus1a 1OPOXKHOIO ABHKEHUS
2. 1. Tlpoxoau mo TpoTyapy TOJIBKO ¢ MpaBoit cTopoHsl. Eciu HET TpoTyapa, Uy Mo JeBOMY Kparo JOPOTH,
HaBCTpPEUY ABUKEHUIO TPAHCIIOPTA.
2. 2. Jlopory mepexoaud B TOM MeCTe, Tlleé yKa3aHa IMelIexo/JHas JOpPOXKKa WM YCTaHOBIIEH CBETOdop.
Jlopory nepexo/iv Ha 3eJCHbIN CBET.
2. 3. Korna nepexouiib J0pory, CMOTPH CHadaia HaJIeBO, TOTOM Ha IIPaBo.
2. 4. Ecnu Het cBeTodopa, epexoau Jopory Ha nepekpectke. [lepecekars ynuily Haio IpsMo, a He
HaHCKOCh.
2. 5. He mepexoau nopory nepe 6Ju3Ko UAYIIHM TPAaHCTIOPTOM.

PRrRrPRRPe

2.
2.
2.
2.
2.
2.
2.
.2

CD\ICDU'I#OONI—‘
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https://iqirma.jimdofree.com/%D0%BF%D1%80%D0%BE%D0%B5%D0%BA%D1%82%D0%BD%D1%8B%D0%B9-%D0%BC%D0%B5%D1%82%D0%BE%D0%B4-%D1%81%D0%B5%D0%BC%D0%B8%D0%BD%D0%B0%D1%80%D1%8B-%D0%B4%D0%BB%D1%8F-%D1%83%D1%87%D0%B8%D1%82%D0%B5%D0%BB%D0%B5%D0%B9/%D1%81%D0%B5%D0%BC%D0%B8%D0%BD%D0%B0%D1%80-%D0%BE%D1%86%D0%B5%D0%BD%D0%B8%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5-%D0%BF%D1%80%D0%BE%D0%B5%D0%BA%D1%82%D0%BE%D0%B2/
https://iqirma.jimdofree.com/%D0%BF%D1%80%D0%BE%D0%B5%D0%BA%D1%82%D0%BD%D1%8B%D0%B9-%D0%BC%D0%B5%D1%82%D0%BE%D0%B4-%D1%81%D0%B5%D0%BC%D0%B8%D0%BD%D0%B0%D1%80%D1%8B-%D0%B4%D0%BB%D1%8F-%D1%83%D1%87%D0%B8%D1%82%D0%B5%D0%BB%D0%B5%D0%B9/%D1%81%D0%B5%D0%BC%D0%B8%D0%BD%D0%B0%D1%80-%D0%BE%D1%86%D0%B5%D0%BD%D0%B8%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5-%D0%BF%D1%80%D0%BE%D0%B5%D0%BA%D1%82%D0%BE%D0%B2/
https://iqirma.jimdofree.com/%D0%BF%D1%80%D0%BE%D0%B5%D0%BA%D1%82%D0%BD%D1%8B%D0%B9-%D0%BC%D0%B5%D1%82%D0%BE%D0%B4-%D1%81%D0%B5%D0%BC%D0%B8%D0%BD%D0%B0%D1%80%D1%8B-%D0%B4%D0%BB%D1%8F-%D1%83%D1%87%D0%B8%D1%82%D0%B5%D0%BB%D0%B5%D0%B9/%D1%81%D0%B5%D0%BC%D0%B8%D0%BD%D0%B0%D1%80-%D0%BE%D1%86%D0%B5%D0%BD%D0%B8%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5-%D0%BF%D1%80%D0%BE%D0%B5%D0%BA%D1%82%D0%BE%D0%B2/
https://iqirma.jimdofree.com/%D0%BF%D1%80%D0%BE%D0%B5%D0%BA%D1%82%D0%BD%D1%8B%D0%B9-%D0%BC%D0%B5%D1%82%D0%BE%D0%B4-%D1%81%D0%B5%D0%BC%D0%B8%D0%BD%D0%B0%D1%80%D1%8B-%D0%B4%D0%BB%D1%8F-%D1%83%D1%87%D0%B8%D1%82%D0%B5%D0%BB%D0%B5%D0%B9/%D1%81%D0%B5%D0%BC%D0%B8%D0%BD%D0%B0%D1%80-%D0%BE%D1%86%D0%B5%D0%BD%D0%B8%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5-%D0%BF%D1%80%D0%BE%D0%B5%D0%BA%D1%82%D0%BE%D0%B2/
https://iqirma.jimdofree.com/%D0%BF%D1%80%D0%BE%D0%B5%D0%BA%D1%82%D0%BD%D1%8B%D0%B9-%D0%BC%D0%B5%D1%82%D0%BE%D0%B4-%D1%81%D0%B5%D0%BC%D0%B8%D0%BD%D0%B0%D1%80%D1%8B-%D0%B4%D0%BB%D1%8F-%D1%83%D1%87%D0%B8%D1%82%D0%B5%D0%BB%D0%B5%D0%B9/%D1%81%D0%B5%D0%BC%D0%B8%D0%BD%D0%B0%D1%80-%D0%BE%D1%86%D0%B5%D0%BD%D0%B8%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5-%D0%BF%D1%80%D0%BE%D0%B5%D0%BA%D1%82%D0%BE%D0%B2/
https://iqirma.jimdofree.com/%D0%BF%D1%80%D0%BE%D0%B5%D0%BA%D1%82%D0%BD%D1%8B%D0%B9-%D0%BC%D0%B5%D1%82%D0%BE%D0%B4-%D1%81%D0%B5%D0%BC%D0%B8%D0%BD%D0%B0%D1%80%D1%8B-%D0%B4%D0%BB%D1%8F-%D1%83%D1%87%D0%B8%D1%82%D0%B5%D0%BB%D0%B5%D0%B9/%D1%81%D0%B5%D0%BC%D0%B8%D0%BD%D0%B0%D1%80-%D0%BE%D1%86%D0%B5%D0%BD%D0%B8%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5-%D0%BF%D1%80%D0%BE%D0%B5%D0%BA%D1%82%D0%BE%D0%B2/
https://iqirma.jimdofree.com/%D0%BF%D1%80%D0%BE%D0%B5%D0%BA%D1%82%D0%BD%D1%8B%D0%B9-%D0%BC%D0%B5%D1%82%D0%BE%D0%B4-%D1%81%D0%B5%D0%BC%D0%B8%D0%BD%D0%B0%D1%80%D1%8B-%D0%B4%D0%BB%D1%8F-%D1%83%D1%87%D0%B8%D1%82%D0%B5%D0%BB%D0%B5%D0%B9/%D1%81%D0%B5%D0%BC%D0%B8%D0%BD%D0%B0%D1%80-%D0%BE%D1%86%D0%B5%D0%BD%D0%B8%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5-%D0%BF%D1%80%D0%BE%D0%B5%D0%BA%D1%82%D0%BE%D0%B2/
https://iqirma.jimdofree.com/%D0%BF%D1%80%D0%BE%D0%B5%D0%BA%D1%82%D0%BD%D1%8B%D0%B9-%D0%BC%D0%B5%D1%82%D0%BE%D0%B4-%D1%81%D0%B5%D0%BC%D0%B8%D0%BD%D0%B0%D1%80%D1%8B-%D0%B4%D0%BB%D1%8F-%D1%83%D1%87%D0%B8%D1%82%D0%B5%D0%BB%D0%B5%D0%B9/%D1%81%D0%B5%D0%BC%D0%B8%D0%BD%D0%B0%D1%80-%D0%BE%D1%86%D0%B5%D0%BD%D0%B8%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5-%D0%BF%D1%80%D0%BE%D0%B5%D0%BA%D1%82%D0%BE%D0%B2/

2.
2.

6. Ha mpoe3:xeii 4acTi Urpbl CTPOTO 3aMPEIICHBL.
7. He BbIe3kall Ha MPOE3KYIO YaCTh HAa BEJIOCUIIEIE.

Onucanue pacTeHuii Mo MJIAHY

Leap: HayuuThCs CpaBHUBATh, U3MEPATH U J1aBaTh XapaKTEPUCTUKY OpraHa u
Opra"u3ma 1o npeyIoKECHHOMY IUIAHY.

pue 1. Paccmorpure dororpaduio smcra cupenu. Beibepute
XapaKTEPUCTUKH, COOTBETCTBYIOIIME €0 CTPOCHUIO, TI0 CIEAYIOIIEMY IIaHYy:
TUI JIUCTA, KWJIKOBaHME JIMCTa, OopMa JMCTa, TUIM JIUCTA [0 COOTHOILIEHHUIO
JUTMHBI, IUPUHBI U TI0 PACTOJIOKEHUIO Haubosee MMPOKOW dvacth, dhopma
kpas. [Ipu BeinmoaHeHUH pabOThI UCTIONIB3YHTE JIMHENKY. 3all0THUTE TaOJINILY:
A. Tun gucra: 1) yepenikoBslii 2) cuasunii

b. XKuakopanue aucra: 1) mapamuienpHoe 2) AyrosuaHoe 3) maapuaroe 4) mepucToe

B. ®opMa JgucTa
1) mepucro-nonacTHast

4) nenpHas

I'. THI JNCTA 10 COOTHOIIEHHIO JJINHbI, IIHPUHLI M 110 PACIIOJIOKEHHI0 HauboJIee IHPOKOH YacTH
1) stiieBHIHBII

2) OBaJIbHBIN

3) 0OpaTHO-SUIICBUIHBIN

JlnuHa npeBbliiaeT mupuny B 3—4 pasa.
4) maHUETHBIN

5) npooaroBaThit

6) 0OpaTHO-TaHIIETHBIH
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J. Kpaii aucra
1) uenbHOKpaHBbIA

%

2) BOJIHUCTBIM

2

3) nmuwiIbYaThIi

)

4) NBOSIKO-TIMJIBYATHIN

0

5) nomactHo#

7

UTto Takoe mpupoHbIe coobIecTBa?

HazoBuTe HECKOIBKO BHUOB IPUPOJTHBIX COOOIIECTB
Pacrennst npupoaHoro coodiecTsa -myr?
Kusotnsie [1C myr?
TIC co3manHOEe yenoBeKOM?
PactutensHOCTH T10JI?

[1C menkuit BoJ10oeM, €ro paCTUTEILHOCTD U YKUBOTHBIN Mnﬁ?

OTMeTKa O BBHINIOJIHEHUE (OIICHKA, 3a4YET, BHITTOJTHEHO)

Ne

®U yyamerocs
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123-124

131-132
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IIpuioxenune Ne2

INPAKTUYECKHUE PABOTbI

3ansaTue Ne 9-12 Pa6oTa «YcTpoiicTBO MUKPOCKONA U MPaBUJIa PAGOTHI ¢ HUM
Heas pabdoThI: O0O3HAKOMHUTBCS CO CTPOCHHEM MHUKPOCKOMa, C(HOPMUPOBATH HABBIKK pPabOTHI C
YBEIMUUTEILHBIM TPUOOPOM, CIIOCOOCTBOBATH PA3BUTHIO MOTUBAIIMH U JIOTHYECKOTO MBIIIUICHUS
CpencrBa 00y4eHHs: KOMITBIOTEPHAS MIPE3CHTAIMA, YueOHbIe (PHIBMBI, MyJIbTUMENA IPOEKTOP, CBETOBBIC
MUKPOCKOTIBI, INTATUBHAS M PyYHAas JIyTa
CamocrosiTesibHast padoTa: OTYeT O JJabopaTopHOU padboTe
Paborta ¢ Mmukpockonom
1. Mukpockon ycTaHOBUTh HAIpOTHUB JIEBOTO IlI€ya, OCBOOOJAUTH MECTO mepen coOoiM Juisl ampboma.
[TocraButh 00BEKTUB B pabodee moJiokeHre. O MPaBUIBHOCTH YCTAHOBKUA OOBEKTHBA CIIEAYET CYAUTH IO
[IETTYKY, KOTOPBIN OIIYNIAeTCs IPY BPAllleHUH PeBOJIbBepa. PaccrosiHre Mex 1y 0ObEKTHBOM U TIPEAMETHBIM
CTEKJIOM JIOJDKHO OBITH 0K0JI0 1 cM. PaboTy ¢ MUKPOCKOTIOM BCETIa HAUMHAIOT C MAJIOTO YBEITHYCHHUS.
2. OTKpBITh NOTHOCTHIO Auadparmy. [1ogHATE KOHASHCODP A0 YPOBHS MpeAMETHOTO cToimka. HaBectn cBer
MIPH TIOMOIITM BOTHYTOTO 3€pKajia TaK, 9TOOBI BCE TI0JI€ OBLIO OCBEIIEHO SPKO U pABHOMEPHO.
3. [IpurotoBiieHHBIN MUKpOTIpEnapaT MOJOXHUTh Ha MPEIMETHBIN CTOJIMK TaK, YTOOBI OJWH U CPE30B OBLI
pacIioiokeH TOYHO TOJA OO0BEeKTHBOM. [l (uKcamuyu MHKpOTIpernapara IMpeIMETHOE CTEKJIO MPHKaTh
KJIEMMOM.
4. C moMompl0 MakpOBHHTa YCTaHOBUTh HEOOX0AMMoOe (DOKYCHOE pacCTOSHUE JUISl MOJyYEHHs] YETKOTO
n300pakeHus B MUKpOocKore. OTKOPPEKTHPOBATh PACCTOSTHUE MUKPOBUHTOM.
5. Ilepen mepeBOIOM MUKPOCKOTIA HA OOJIbIIIEE YBEIMYCHHE BRIOPATh HY’)KHOE MECTO Cpe3a, IOCTaBUTh €T0 B
IEHTp TOJII 3PEHUs, W TOJBKO IIOCIE AITOTO CMEHHTHh OOBEKTHUBHI ITyTEM OCTOPOXKHOTO BpAIICHUS
peBoJIbBEpA.
6. Ilocme oxoHuWaHHWs pabOTHI HYXHO TIEPEBECTH MHKPOCKON Ha Mayoe YBEIWYCHHWE W yOpaTh
MUKpOIpernapar.
7. I[locne paboThl MUKPOCKOII CIIEAYET 3aKPBITh KOJMAKOM IS 3al{UThI OF TIBLITH.

IIpaBuiia TexHMKHU 0€30MIACHOCTH B MUKPOOMOJIOTMYEeCKOi J1adopaTopuu

Pabota B MHUKpOOMOJIOTHYECKUX JIAOOPATOPUSAX JOJDKHA OCYIICCTBISTHCS B YCIOBHSIX CTEPUIBHOCTH, YTO
SIBIISICTCSI OCHOBHBIM TIPAaBWJIOM TEXHUKH O€30TMaCHOCTH. BBIMONHEHHE MHUKPOOHOIOTHYECKHX paboT B
YCIOBHSIX CTEPHIBHOCTH JIOJDKHO OOECIEeUUTh MPEIyNpekJACHUE KaK 3arpsA3HEHUs BHEIIHEW Cpeabl H
paboTaromero mepcoHaia MUKpOOaMH W3 HCCICIyeMOTO MaTepHala, TaK U CaMHX BBIJICISIEMBIX YHUCTBIX
KYJBTYp MOCTOPOHHHUMH MHUKPOOPTraHU3MaMHK U3 OKPYKAIOIIeH Cpebl.

[Tpu paboTe B MUKPOOHOJIOTUIECKOH JTA00PATOPHH CIICAYET COONIOIATh CIICIYIONINE ITPaBHIa;

a) HaXO/IUTHCS B MOMEUICHUH JIA0OPATOPUH U PAdOTATh B HEl 005A3aTEIILHO B XaJaTe;

0) MMOJIH30BATHCS MOCTOSTHHBIM pa00YUM MECTOM;

B) CIICIUTH 32 MOPSIKOM Ha paboueM MecTe, He JepKaTh Ha HEM HUKAKUX MOCTOPOHHUX MTPEIMETOB;

T') AHIETHI, MATEIH, MUKPOOHOJIOTMYSCKHE METIIA U UTJIbI, MUIICTKH MOCIie paboThl ¢ MUKPOOPTraHU3MaMHu
MPOKUTaTh B IUIAMEHH CITUPTOBKU WJIM MOTPYKATh B COCYJ C NE3UHPHUIMPYIONIMM PAacTBOPOM (XJIOPaMUH,
Kap00JIOBasi KUCJIOTA);

1) BCE UCTOJIb30BAHHBIC MAaTEPUAIIBI C MUKPOOPraHU3MaMH - OTpabOTaHHBIE TIpenapaThl U3 KHUBBIX KYJIBTYP,
BPEMCHHBIC TIPENapaThl U JIp. - BHaYalle 00C3BPEAUTh CTEPUIIM3ALIMEH WM JE3UH(PEKIIMEeH U TOJIBKO MOCIIe
3TOTO MBITh;

€) TI0 OKOHYaHWUHU 3aHATHI MPUBECTH B OPSAJOK pabouee MECTO, CHATh XalaThl, M TIOCTIE ATOTO 00s13aTENBHO
BBIMBITH PYKHU.

B na6opaTopuu 3anpemaercs:

a) HaXOJIUTHCS B TOJIOBHBIX YOOpax U BEPXHEU OJICK]IE;

0) paboTath Oe3 XanaTos;

B) MPUHHUMATh IHIILY, TUTh BOY, KYPUTh;

T') KJIACTh HA CTOJIBI IOCTOPOHHUE TPEJIMETHI;

) KacaTbCsl HEMBITBIMU PYKaMH JIHIIA;

Crnenyer u30erarhb JIMIIHETO XOXICHUS, PE3KUX JBUKCHHUN, CKBO3HSKOB, CIIOCOOCTBYIOIIMX 3arps3HCHHIO
HCCIIEIyeMOr0 MaTepHalia IoCTOPOHHEH MUKPO(IOPOI.
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IIpaBunia opopmiiennst 1adbopaTopHoii padoThI.

YkaxuTe Ha3BaHUE TeMbI pabOTHI, €€ 11eTIb;

VkaxkyuTe Ha3BaHUE BHIMIOJIHIEMOIO dTalla, OIMMIINUTE IOCICA0BATEIIFHOCTD JCHCTBHIA;
Boruucnure yBenuueHne MUKpPOCKOTIA;

CrhenaiiTe puCyHOK, WILTIOCTPUPYIOIIHIA 00BEKT ACITEILHOCTH;

IIpaBuia opopmiieHnsi pUCYHKOB IIPH BbINIOJTHEHNH JIA00PATOPHBIX padoT

1. 3anucaTe Ha3BaHUE JIAOOPATOPHOU PAOOTHI.

2. PucoBare MOXHO TOJILKO Ha OJTHOH CTOPOHE JINCTA MPOCTHIM KapaH/IAIIIOM.

3. PucyHox oymkeH ObITh yMEPEHHO KPYITHBIM, JETAIA XOPOIIO PAa3InIAMBL.

4. I'maBHble TpeOOBaHUS K PUCYHKY — IPaBUIbHOE OTOOpakeHHe (POpMbI, COOTHOILLIEHUE pPa3MEpOB
OT/EIIBbHBIX YaCTEH U LIEJIOTO.

5. CHauana pucyercs oOLIUMN KOHTYp OOBEKTa, 3aTEM BHYTPU HETO HAMEYalOT KOHTYpPHI JPYTUX JeTayeH,
MIOCJIE ATOTO YETKO MPOPHUCOBBIBAIOT UX.

6. Ilpu 3apucoBKe MHKpPOIpENapaToB HAIO0 CTApaThCsi HE OTPHIBATH IJ1a3 OT MHUKPOCKOTNA, TEpEKIIoUast
BHMMaHHE C 00BbEKTa Ha BUIUMBIN JIPYTUM TJ1a30M PUCYHOK.

7. Ha kaxxnom pucyHke HEOOXOAMMO JaThb O00O3Hau€HUE YacTed 3apucoBaHHOro oObekra. Bee moamucu
JOJIKHBI OBITh KPacUBBIMU M T'paMOTHbIMH. K OTAENbHBIM 4YacTsM O0OBEKTa CTaBAT CTPEIOYKU U MPOTHUB
KOKJIOW NHIIYT Ha3BaHUE WIM YyKa3blBalOT 4YHCIO. B mocrnenHeM ciaydae psaoM JeNaloT CHOCKY,
paciudpoBBIBaAIOITYIO ITU(POBOE 0003HAUEHNE.

TpeGoBanus K puCyHKaM.

PrcyHOK JToJDKEH OBITh KPYITHBIM, JIETATH — XOPOIIO Pa3THINMbIMH;

KoHTypBI 110J1s1 3peHUsT MUKPOCKOTIAa BOKPYT PHCYHKA 0TOOpaXkaTh HE HYXKHO;

PHCYHOK BBIITOJTHATH TOJIEKO MTPOCTHIM KapaHIaIlioM;

OTtnenbHBIE YacTU pUCYHKa 0003Ha4YaTh CTpPENIKaMU U IM(PpaMu, COOTBETCTBYIOIINE UM HAIMMKUCH CIeNanTe
COOKY WJIM BHHU3Y.

MuKkpockon - 3T0 ONTHYECKUN MPUOOpP, MO3BOJSIONIMN MOJYYUTh O0OpaTHOE M300pakKeHUE HU3ydaeMoTo
0o0BEKTa M pacCMOTpPETh MEJKHE JETall €ro CTPOCHHUs, pa3Mepbl KOTOPHIX JIeKaT 3a IMpeaeiamu
paszpelaronieii CnocoOHOCTH Tiiasa.

O3naKkomaenue ¢ ycmpoicmeom MUKpockona

Mexanuyeckasi cucTeMa IpeJICTaBlIeHa MOJACTABKOM, MTAaTUBOM C BUHTaMU. Vcronb3ys BUHTBHI, MOXHO
MOJHUMATh U OITyCKaTh TYOYC, M ClIeZIOBAaTEIbHO, JOOMBATHCS PE3KOTO M300paKEeHUS N3Y4aeMOTo peaMeTa.
B nenTpe npeaMeTHOro CTOJMKa €CTh OTBEPCTHE, Yepe3 KOTOpOe HampaBIsieTCsl MOTOK CBETa K OOBEKTY.
[Ipu momMo1u 3aKUMOB MPEAMETHOE CTEKJIO IJIOTHO MPUKUMAETCS K MIPEAMETHOMY CTOJIHKY.

OnTnyeckasi 4acThb MUKPOCKOIA

CocTtouT U3 OCBETHTENHHOW M HabmogaTenbHOlM cucteM. OCBETHTENbHAS CHUCTEMa PaBHOMEPHO OCBELIACT
nosst 3penusd. HaOmionatenbHasi cuctema MpeqHa3HaueHa JUisl YBEIMYEHHUs H300pakeHHs HaOI01aeMoro
o0bekTa. OOBEKTUBBI COCTABISIOT CaMYIO0 BaXKHYIO, HarboJiee EHHYIO U XPYIKYI0 4acThb MUKpockoma. OT
HUX 3aBHCHUT YyBEIIMYCHHE, pa3peliaromias CroCOOHOCTh U KadyecTBO u300pakeHus. OHM MPEeACTaBISIOT
co0oil cucreMy B3aMMHO LEHTPUPOBAHHBIX JIMH3, 3aKIIOYEHHBIX B METAUIMYECKylo ompaBy. OKyisap
MHUKpPOCKOTIAa COCTOMUT W3 JBYX JIMH3: IJIa3HOW (BepxHeil) u coOuparenbHOM (HMXKHEH). Mexay TuH3aMU
HaxoauTcs nuadparma. bokoBeie myun auadparma 3aepKUBaeT, OJIM3KUE K ONTUYECKON OCH MPOITyCKAaeT,
YTO YCHUJIMBAET KOHTPACTHOCTh M300pakeHus. HazHadeHune okynspa COCTOMT B YBEIMUYEHUU M300paKeHUs,
KoTopoe naeT o0beKTUB. OKyIspbl UMEIOT cOOCTBeHHOe yBenumyeHwe X5, X10, x12.5, x16 u x20, uro
yKa3aHo Ha OIpaBe.

OcBeruTeIbHAS CHCTEMA COCTOUT M3 KOHAEHCOpa ¢ Auadparmoi, KOTopas peryiupyer MOTOK CBeETa,
HAIMpPAaBIEHHOTO K OOBEKTY.

3apucoeéka MUKpockona ¢ mempaob

PednexcuBHas nesTENbHOCTh CTYIEHTOB, (OPMHpPOBAHUE BBIBOAA IO TEME, COCTABICHHWE OTYeTa
Kaxkyro yenv 6v1 cmasunu neped cobotl Ha 5mom 3aHamuu?

Bwvi 0ocmuenu smoti yeau?

Ymo 106020 6b1 y3HANU HA 3AHAMUU?

Kakue memoowt mvl ucnonwvzosanu, umo 661 docmuis ceoux yeneu? (paboma ¢ mexcmom, npocmMomp
gudeoppazmenma, 8bINOIHEHUE IKCNEPUMEHMA, PAOOMA € UNTIOCIPAYUAMU).

52



Kakue ucmounuku 6l ucnonvzosanu 015 noayieHus ungopmayuu?
Pebsama, 6w 3naeme, umo 8 xode ypoka muvl UCNOIb306ANU 0OUleHayuHbll Memo0? Kakou? (nocmanoska u
npogedenue IKCNePUMEeHma,.

3ansitue Nel3-18 mpuroroBiieHHe MUKpPOITPENapaToB

CrniocoObl MPUTOTOBIICHUS] MUKPOTIPETIapaToB

IIpy  W3roTOBIIEHMM  BPEMEHHBIX  MHUKpOINpENapaToB  HEOOXOAMMO  cOONIOAATh  CIEAYIOILYIO
IIOCJIEJOBATEIBLHOCTD OIIEpalHil:
1. BbIMBITH U TIIATENBHO BBITEPETH NMPEAMETHOE U MOKPOBHOE cTeksa. UTOOBI HE cilioMaTh OYEHb XPYIKOE
MTOKPOBHOE CTEKJIO, HAaZI0 MOMECTHUTh €T0 B CKJIAAKY cal(peTKH MEeX Ty OOJIBIINM U yKa3aTeIbHBIM MalbIlaMH
IIpaBOi PYKHU U OCTOPOMKHO BBITEPETh €r0 KPYTOBBIMH JIBUKEHUSIMU TaJIbLIEB.
2. HanecTr Ha peMETHOE CTEKIIO MUTIETKON KaIUTIO )KUIKOCTHU (BOMBI, TIIMIEpPHUHA, PACTBOPA, PEAaKTHBA WIIN
KpacuTels).
3. Chenatp cpe3 M3y4aeMoro opraHa Ipy MOMOIIH Jie3BHsl. JIe3BHe TOJKHO OBITh OYEHb OCTPBIM.
4. BriOpath caMmblii TOHKUH Cpe3, IEPEHECTH €ro ¢ MOMOIIBIO MPENapoBaTbHON UIJIbl UM TOHKON KHUCTOYKHU
B LIEHTP MPEIMETHOTO CTEKJIA B KAILIIO KUJIKOCTH.
5. 3aKpbITh Cpe3 NOKPOBHBIM CTEKJIOM TaK, YTOOBI 110/1 HETO HE Momnall Bo3AyX. [t 3Toro nokpoBHOE CTEKIO
B35Th JABYMS NAJIbLIAMHU 3a TPaHM U MOJIBECTHU MOJI YIJIOM HM)KHIOIO IPaHb K KParo Karuly KUIAKOCTU U TUIaBHO
€ro OIyCTHUTb.
6. Ecnm >KMAKOCTH MHOTO, M OHa BBITEKAET H3-TI0J IMOKPOBHOTO CTEKJA, YIAIUTh €€ IMPH IMOMOIIH
¢unbTpoBanbHON Oymaru. Eciu ke 1o MOKpOBHBIM CTEKJIOM OCTAJIUCh MECTa, 3all0JIHEHHBIE BO3IyXOM, TO
N00aBUTh JKUJIKOCTb, TIOMECTUB €€ KaIUIlo PsiIOM C KpaeM IMOKPOBHOTO CTEKJa, & C MPOTHBOIOJIOKHOMN
CTOPOHBI PHIIBTPOBANIbHYIO Oymary
Pa6ora «3rotoBiieHne U paccMaTpuBaHue MUKpOIIpenapaTa KOKHULbI JyKa, TOMara, si0J0Ka
[Tox mymoit MOKHO paccMaTpuBaTh YacTH PACTEHUN HEMOCPEICTBEHHO, 0e3 BCsikoi o0paboTku. UToObI
paccMoTpeTh YTO-THOO0 MOJ MUKPOCKOIIOM, HYKHO NPUTOTOBUTH MUKpomnpenapaT. OOBbEKT MOMeEIIaloT Ha
npeaMeTHoe crekio. Jlis sydriedl BUIMMOCTH M COXPAaHHOCTH €ro KiaayT B KallIl0 BOJbI U MOKPBIBAIOT
CBEpXy OY€Hb TOHKHMM IMOKPOBHBIM CTEKJIOM. Takoil mpernapar Ha3bpIBalOT BPEMEHHBIM, MOcCJe pabOThI €ro
MO>KHO CMBITh cO cTeksa. Ho MOKHO cenaTth M MOCTOSIHHBIN mpenapar, KOTOpbld OyAeT CIYXKUThb MHOTHE
rojpl. Toraa oObEKT 3aKiI04alOT HE B BOAY, a B CIIELUAIbHOE MPO3PAYHOE CMOJIMCTOE BEIIECTBO, KOTOPOE
OBICTPO 3aTBEpEBaeT, MPOYHO CKJIEHUBAsl MPEIMETHOE U MOKPOBHOE cTekia. CylecTBYIOT pa3HOOOpa3HbIe
KpacuTeld, ¢ MOMOIIbI0 KOTOPBIX OKpAlIMBAIOT Ipenaparbl. Tak MOJy4aloT MOCTOSIHHBIE OKpallleHHBIE
Ipenaparsl.
Yro nenaem. I[IpuroroBbre MHKPOCKON K paboTe, HacTpoiite cBeT. IIpeaMeTHOE M MOKPOBHOE CTEKIA
npotpute canderkoit. [TuneTkoi KamHUTE Karuio caboro pacTBopa #oaa Ha npeamerHoe crekio (1).

WiroToBneHHe EpeMeHHOre MHKpONpenapara
KOWHUBI NYKA
@ nuneTka
—
H,(_U- + Hopn,

npegMeTHO &
CTeKno

Yro neaarhb. Bo3pmure 1ykoBuIly. PaspexbTe €€ BIOIb U CHUMHUTE HapykHbIe derryr. C MSICHCTOM yenyn
OTOPBHUTE HWrOJKOW KyCOUYEK MOBEPXHOCTHOW IUICHKH MHHIETOM. IIOJ0XKHTE €ro B KaIUll0 BOJBI Ha
npeaMETHOM cTekiie (2).

@

yd
oy

OCTOPOKHO pacrpaBbTe KOKHUILY ITPENapoBaIbHOMN Ui (3).
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Yro I[e.]IaTL. Hakpotite mokpoBHBIM cTeKIIOM (4).

|'|ﬂ|q,|H'IBHi'I-E
CTeKNO
npeiMeTHOE
CTeKNO

BpeMenHbIi MUKpoTIpenapaT KOKHIIbI iyka rotos (5).

g MHEponpenapart

Yrto nenaem. IIpuroToBIeHHBI MHUKpOTpenapar HauyHUTE pacCMAaTPHBATh NPU yBEIHMUEHHUH B 56 pa3s
(oObekTHB X8, okymsip X7). OCTOPOXKHO TMepeaBurasi MpeaIMETHOE CTEKJIO MO TPEAMETHOMY CTOJIHKY,
HaluTe TaKoe€ MECTO Ha Ipemnapare, TJe Jydlle Bcero BUAHBI KieTku. Yrto HaOmomaem. Ha
MUKpOIIpenapaTe BUAHBI POJIOITOBATHIE KIETKH, IUIOTHO MPUJICTarolHe 0Ha K qpyroi (6).

& '
Yro nenaem. MoXHO paccMOTpeTh KJIETKM Ha MHKpockore npu yBenndeHuu B 300 pa3 (o6bektus x20,
okyJsp x15).

BaKyonHu

nopel

aapo
000noYKa

UHTONMNazMa

ALPEINED

Yro Habdaogaaem. [Ipu Oosbiiom yBenudeHUU (7) MOXKHO pacCMOTPETh INIOTHYIO MTPO3PAYHYI0 000J0YKY C
0oJiee TOHKMMHM y4aCTKaMH — IOpaMd. BHYTpU KIETKM HaXOIUTCsS OECIBETHOE BS3KOE BEIIECTBO —
nuroriazMa (OkpaimieHa Hoaom). B muToruiasme HaxoauTcsh HEOOJBINOE INIOTHOE SApO, B KOTOPOM
HaXOJUTCS SAPBIIKO. [louTH Bo BceX KeTKaxX, 0COOEHHO B CTApPhIX, XOPOIIO 3aMETHBI MOJOCTH — BAKYOJIH.
BbIiBoa: KMBOW pacTUTEIBHBIA OPraHM3M COCTOMT M3 KieToK. CoIepKMMOe KJICTKH IPEeICTaBICHO
MOJIY’)KUJKON TPO3payHON LHUTOMIA3MOM, B KOTOPOH HaxonsaTcsl Oojee IUIOTHOE AP0 C SAPBIIIKOM.
Knerounass o6onouka mpo3payHasi, IUIOTHas, ympyras, He AaeT LUTOIUIa3ME pPacTeKaTbCs, MPUAACT e
onpenencHuyo dpopmy. Hekotopsie yuacTku 000s0uku 00jiee TOHKHE — 3TO MOPBL, Yepe3 HUX MPOUCXOIUT
CBA3b MEXIy KIeTkamu. Takum oOpa3oM, KIeTKa — 23TO €AWHUIA CTPOCHHUS  PACTCHHUS.
https://biouroki.ru/material/lab/1.html (24.04.2020)

H3yuenue ocobennocmeil cmpoenun pacmumenvHoil Kiemku (Ha npumepe HeoKpauieHHo20 npenapama
KOJICUUbl 1yKa).

Lenau pabdoThbl: OCBOUTH OCHOBHBIE MPUEMBI M3TOTOBICHHS HEOKPAIICHHOTO Mperapara KOXHUIIbl JyKa U
paccMoOTpeTh OCOOEHHOCTH CTPOCHHS PACTUTENHLHOM KIIETKH.

OO6opynoBanme: MpeIMETHOE U TIOKPOBHOE CTeKIa, GUIbTpOBalibHAs OyMmara, mpenapoBajibHasl Uria,
CTEKJISTHHAS TTaJI0YKa, CTAKAHYHMK C BOJOW, YEITyHKa TyKOBHIIBL, JIE3BHE.

Xon paboTsl

KamHeM Ha mpeaMeTHOE CTEKJIO KalelnbKy BOJBI, B3SB €€ CTEKISTHHOW MaJIOUYKOW M3 cTakaH4uka. OTIOXKHM
MPEIMETHOE CTEKJIO B CTOPOHY.
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Bo3pmeMm demryiiky JIyKOBHIBI. AKKYpaTHO, IPENapoOBaJbHOM MIJIOW CHUMEM KOXHIy C BHYTPEHHEH
IIOBEPXHOCTH YEIIYHKH.

ITomecTrM KycoueKk KOXHIIbl B KaIUIKO BOJIbI U PACIIPABUM €€.

Ecnu xycodek KOXHUIbI BEIMKOBAT, NMPUACPKHUBAs €ro MpPEenapoBalbHON HIOJIOYKOM, BBIpE3aeM JIE3BUEM
¢dparment pazmepom 0,5¢m x 0,5 cm.

Ecnu HeoOxomumo, 100aBisieM enle Karuto BObl M HAKPHIBAEM IIpEnapar NOKPOBHBIM CTEKJIOM: CTaBHUM €T0
Ha pedpo Ha MPEAMETHOE CTEKIO Ha PacCTOsHUHM OKojo 0, 7 ¢cM OT (parMeHTa KOXKHUIBI U AKKypaTHO
OIlycKaeM. 3aTeM, JISTOHBKO IMPIKUMAeM IOKPOBHOE CTEKIIBIIIKO MO KpasM, 4TOOBI YHAJIUTH ITy3BIPHKU
BO3JlyXa U U3JIMIIKU BOJBI.

[TomemaeM mpemnapaT Ha MPEAMETHBIM CTOJIMK MHUKPOCKONA M pacCMaTpuBaeM Ha MajloM, a IIOTOM M Ha
0O0JIBIIIOM YBEITHYCHHH.

3apucoBbIBacM Ipenapar, oopaiias ocoboe BHUMaHuE Ha MIPUCTEHOYHOE ToJIoxKeHue sanep. [louemy onu Tak
pacnognaratorcs? Ha pucynke naem 0003HaueHHs TEX KOMIIOHEHTOB KJIETKU, KOTOPBIE HaM yJIaJI0Ch YBUAETh
B MUKPOCKOII, U JIeJaéM BBIBOJBI IO padoTe.

3austue Ne25-26 bakrepuu 3y0HOro Hajiera
Henp: n3yunth MUKPOGIOPY MOJIOCTH pPTa.

O6opynoBaHie: MUKPOCKOI, MpEeIMETHbIE M TOKPOBHBIE CTEKJIA; CHUPTOBKA, MMMEPCHOHHOE MAcJo;
¢unbTpoBanbHas Oymara; 3y0OUnCTKY; (PYKCHH; JOTOK C peIbCcaMy; MIPOMbBIBAJIKA.
XoJ1 onbITa:
1. [IpuroToBnenue MUKponpenapara. bakmepuu 3ybno2o nHarema
Ha npenmeTHOe CTEKI0 HaHOCUTCS Karlis BOJIbI, 3aT€M CIUYKOM OepyT HEMHOTO 3yOHOTO HajieTa y CaMbIX
JIECEH U CMEIMBAIOT €ro ¢ Karled Bojbl. 3aTeM mpenapar (UKCUPYIOT U OKpPALIUBAIOT (YKCHHOM.
BricymmBaioT, HaKpbIBalOT MOKPOBHBIM CTEKJIOM M pacCMaTpUBAIOT CHaydaja MoJ CPEAHUM yBEITUUYEHHEM, a
3aTeM C UMMEPCUOHHBIM OOBEKTUBOM.
2. Onpenenerne paznooopasue Gopm OakTepHid.
Uto xe Mbl yBUIUM? MUKPOOOB caMoii pa3sHOOOpa3HOW (OPMBI: MaJOYKH, KOKKH, CIIUPWILIBI U KIETKH
CIIU3UCTON 000JIOUKH MOJIOCTH PTa.
3. OdopmiieHne pe3yabTaToB.

3ansaTue Ne27-28 «bakrepuu kapTodeabHOH NATOUKI)
Tema. V3yueHne BHEIIHETO CTPOEHUS OaKTepuu KapTO(eTbHON MaTOYKH.
Heab: 3HaKOMCTBO C BHELTHUM OOJIMKOM OaKTEepHH U 3aKpeIIeHHe YMEHHs pad0TaTh C MUKPOCKOTIOM.
OobopynoBanue:
1. Mukpockor, WHCTPYMEHTApHIA. 2. Kynbsrypa KapToheabHOI MaJIOYKH.
Xox padoThI:
1. [Tonoxkute MHUKpoOIpernapaT Ha IPEeIMETHBIN CTOIMK MUKPOCKOIIA.
2. PaccmoTpurte ero npu MajaoM U 0oJibiiiom yBenudeHud. 3. OTMeThTe GOpMY B OKpaCcKy OaKTEpHH.
4. [IpencTaBUTENIO OT KaX A0 IPYMIBI paccka3aTh O MOMYyYECHHBIX pe3ylbTaTax.
OnbiT «IIpuroroB/jieHMe NUTATEJIbHON cpeabl M BbIpallUBAHHE KYJbTYPbl KapTodeabHOMH
NAJT0YKH
Kaprodenbnas manouka pasBuBaeTcsi Ha kaptodene. g ee MOaydyeHUs ClelyeT B3SATh HEOUYHILECHHBIH
KapTodenb, Hape3aTh HEOOIbIIMMH KyOUKaMU, IIOMECTHTh B HEOOJIBIIYIO TIOCYY, 3aJIUTh JOBEPXY BOJOM U
Harpets 10 80 C°. [Ins 3apaskeHus MPUTOTOBICHHOW MUTATEIHLHON CPE/Ibl CIIOpaMu KapTOQeIbHON NaloYKu
HY)KHO OITYCTUTH B Hee HEOOJBIIION KOMOYEK MOYBBI, IOCJIE ITOTO MOCTABUTh B TEIJIOE MECTO Ha TpU AH. 3a
3TO BpeMst KapTodenbHas majlovka pa3MHOKaeTcs B OOJBIIIOM KOJHMUYECTBE, €€ pa3Mephl JOCTUTAIOT 15 MKM.
Kaprodenbnas mamouka — Ooniee KpymHas OakTepus, YeM CEHHas Mal04yKka, OHa XOPOILIO BUAHA TMpHU
pPaccCMOTPEHUH B IIKOJIBHOM MHUKPOCKOIE, OBICTPO Pa3BUBAETCS HA MUTATEIBHBIX Cpelax, KOTOphIEC JIETKO
MIPUTOTOBUTH B YCIOBUSX IIKOJBI.

3ansaTue Ne29-30 «bakrepnu CeHHOM NAJTOYKN»
Lenv pabompoi: BBISICHUTD CTpO€Hue " MHOTroo0pasue OakTepHaIbHBIX KJIETOK.
https://bio.1sept.ru/article.php?1D=200204006 (24.04.2020)
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Mamepuaner u 0bopydosanue: MHUKPOCKON, MpPEAMETHBIE CTEKJa, KpacuTelb (METHJICHOBBIM CHHUN WIIH
(GyKcHH), WrNla WK MeTI A MOoCeBa, CIMPTOBKA WIIM Ta30Basi TOpeENiKa, TOTOBBIE MHUKpONpenaparsl (U3
0aKTepHOIOTMYECKOH JIabOPaTOPUH).

XO/] PABOTBI

|. IIpucomosnenue baxmepuanvro2o mazxka

1. Bo3pMuTe HEMHOTO HajeTa ¢ 3y0OB, TIOMECTUTE €r0 B KaIUl0 BOJBI HAa MPEIMETHOE CTEKJIO U CIlIerKa
pasMaxkpTe (mepe] IMOCEBOM WMy WM METII0 CTEPUIM3YIOT OBICTPHIM TIPOBEICHHEM depe3 Iuiams
cnuproBku). lloacymmuB ka0 Ha BO3JIyxe, yoOelTe OakTepuu, HECKOJBKO pa3 IPOHECS CTEKIO Haj
IJJaMEHEM CHHUPTOBKHU. 3aTeM OKpackTe mpernapaT kpacureneM (1-3 muH). CMBIB KpacuTenb MPOTOYHOU
BOJIOM, MTOACYILIHUTE Ipenapar.

2. HacrtpoiiTe MHUKPOCKONI M pacCMOTPUTE MHUKpOIpEnapaT, HCIOIb3ys HMMEPCHOHHBI OOBEKTHB.
3apucyiTe To, YTO YBUJIUTE.

(B Mukpodnope 3yOHOTO HajeTa MOXKHO HAOIIOAaTh KOKKH, OAIMIUIBI M MHOT1A CIIMPHJILIEL. )

Il. Ilonyuenue nakonumenvHou Kyibmypvl CEHHOU NATIOYKU

1. [IpoxkumnsiTute 25 r U3MENBbUEHHOTO ceHa B 1 11 Boawl B TeueHrne 30 MUH (MPU KUMISTYCHUH TTOTHOHYT BCE
HECTIOpOBbIe (POPMBI M 3HAYMTEIbHAS YacTh CHOPOBHIX). K ropsuemy pacTBOpy mpHOaBbTE€ IMOJIOBHHY
YalHOM JIOKKH MeJa JJIsl CO3JaHusl IEJIOYHON CPEIbI.

2. Pazneiite pacTBOp 1Mo KoJibaM depe3 mMapiro (YpoBeHb 1—2 cM), 3aKpoiiTe KOJObI BaTHBIMU MPOOKaMU H
mocraBbTe B MecTo ¢ Temrmeparypoil 25-30 °C Ha nBoe cyrok. Ha moBepxHocTu oOpasyeTcsi IieHKa C
KYJIbTYypON CEHHOM NaJOYKH.

3. [IpurotoBbTE Ma30K KYJIbTYpPhl CEHHOW MAJIOYKH, OKpAchTe ero (CM. MepByro 4acTh paboTel). HacTpoiite
MHUKPOCKOTI U PAacCMOTPUTE MHUKpPOIpenapaT, WCIOIb3ysl MMMEPCUOHHBIH OOBEKTHB. 3apHCYWTE TO, UYTO
YBUJHTE.

(CenHast mayio4ka — OJTHa U3 CaMBIX KPYITHBIX OaKTEPHii, €€ MOXHO YBUACTh U 0€3 TOMOIIN UMMEPCHOHHOTO
o0bekTuBa, Ipu yBenudeHuu r40.)

1. H3yuenue npenapama kiybenvrogvix bakmeputl

1. Ha mpeamMeTHOE CTEKJIO BBIJIABUTE YacTh COACPKUMOTO KIyOeHbKa, MMEIOIIETOCS Ha KOPHAX 00OO0BBIX
pacTeHui (MOYKHO MCITOJIH30BaTh KITyOCHEK, 3apaHee 3aMKCHUPOBAHHBIN B CITUPTE).

2. IlpurotoBbTE M3 HETO Ma30K, OKpachbTe (CM. MEPBYIO YacTh paboThl). HacTtpoiite Mukpockon u
pPaccMOTPHUTE MUKPOTIpETiapaT, HCTIOb3ysl HMMEPCHOHHBINH 00BEKTHB. 3apucyiTe OaKTepuH.

Nel npueomoenenue spemeHn020 npenapama cenHol baxmepuu

Jly1st paboTHI HaM TTOHAI0OMJICS:

Konba Tepmocroiikas Ha 250 M., CTEKJIsSHHAs IMajlo4YKa, BaTHO-MapiieBas MpoOKa, CEHHas Tpyxa WU
coysioMa, BojasHas Oansi, yamka Ilerpu, mabGopaTopHbI cTakaH, (UIBTPOBaJIbHAs Oymara, JaKMYC,
METHUJIOBBIN OpaHXEBbIN, MUKPOCKOTI.

Xo0J MpoBeIEHUS UCCIEA0BATEIBCKOM pabOTHI:

BripamrBanre CeHHOM NaJOYKu:

JImst 3TOro NPUTOTOBHJI HACTOM Ha BOJE CEHA, 3aTeM MPOKUISTHI ero B TedeHue 15-20 muH wH
npoduibTpoBai. UToObl 3acesiTh HACTON CIIOpaMH CEHHOM MaJlouKH, OIYCTHII B Hero cTebesek ceHa. Yepes 3
JTHSI Ha TIOBEPXHOCTH HACTOS TOSIBUJICS OaKTepHallbHAsI TUICHKA.

Kammio HacTos moMecTus Ha MpeIMETHOE CTEKJIO, OKpAIIMBAaeM JIAKMYCOM WM METUJIOBBIM OPaHKEBBIM,
HAKPBLI TOKPOBHBIM CTEKJIOM U yIalnuil (UIbTPOBAILHON OyMaroil M3MHUIIKKA BOIBIL.

PaccmoTpen npenapat moj MUKpOCKOTIOM, coTorpadupoBai 0aKTepUaIbHYIO KIETKY.

No2 npueomosnenue spemenHo2o npenapama ceHHol baxmepuu

1) B koa0y ¢ BOJOH omycKaeTcsi HeOObIIOH mydok ceHa. [ToydeHHy0 cMech HEOOX0UMO KUTISTHTE 15
MUHYT.

2)  OcryxeHHas Macca GUIBTPYETCS M OCTABISIETCS Ha HECKOJIBbKO JHEH npu Temneparype 20-25

3) Jlns ombITa HEOOXOAMMO TPENnapoBalbHOM MITION B3SATh YacTh IJIGHKHM, OOpa3oBaBLIelcs Ha
MOBEPXHOCTH CMECH, U 3Ty MacCy Ha MPEeIMETHOM CTEKJIe, 3aKPEHHUTh TOKPOBHOM CTEKJIOM, M3JHILIKU BOJIbI
yOpath GUIBTPOBAIBHOM Oymaroii.

4)  Tlox MUKPOCKOIIOM MOKHO OyJIeT yBUAETh MOIBIKHBIC OaKTepHUU U OJIECTSIINE SHIICBUIHBIC CTIOPHI.

5)  Jlamee mox MHKpPOCKOIIOM pacCMaTpUBAETCs MOCTOSTHHBII MUKPOTIPENIapaT KICTKH.

6) l3ydeHHBIC OOBEKTHI 3aPHCOBBIBAIOT B TETPAIb

56



3ansaTue Ne31-34 «Mo104HOKHCIBIE DaKTEPUID)

Heab padoThl: U3yduTh MOP(HOJIOTHUIO U OHOXUMHYECKUE CBOMCTBA MOJIOYHOKHUCIIBIX OAKTEPHIA.
Matepuajbl ¥ 000py/il0BaHMe: MOJOYHOKHUCIIBIE MPOIYKTHI (MIPOCTOKBAIIA, KeHp), CIUPTOBKHU, PACTBOP
METHJICHOBOTO CUHETO, MUHIIETHI, MUKPOCKOTIBI, IPOOUPKH, CHUPTOBKH, cMech Hukungoposa.

Xopn paborsr:

1. [IpuroToBUTH U MPOCMOTPETH MPHKU3HEHHBIN MpenapaT MOJOYHOKUCIBIX OakTepuil u3 cMmetanbl. J[ns
3TOTO HAa NPEIMETHOE CTEKJIIO MOMECTHTh KaIUII0 CMETaHbl, PACHpPEICTUTh €€ TOHKHUM CJIOEeM, T00aBUTH
cmecb Hukugoposa (1-2 kammm). Korma cmech ncnapuTcs, OKpacUTh IMpemapaT METHJICHOBBIM CHHHM U
IIPOMUKPOCKOTIUPOBATb.

2. IlpuroToBUTh W TMPOCMOTPETHh NPWKU3HEHHBIA Mpernapar MUKPO(IOPH MOJIOYHOKHCIBIX TPOTYKTOB
(xedup, HorypT).

Streptococcus lactis — oBanbHble KOKKH, nuamerpoM 0,5-1 MKM, pacrnonarairorcsi B KyJbType IOIAapHO
(IMITIOKOKKM), LIETIOUYKaMHU (CTPENTOKOKKH), PEeXKE OJUHOYHBIMU KIJIETKAMHU.

Streptococcus cremoris — KJIETKH paciioyiosKeHbI 00Jiee TMHHBIMU IIETTOYKaMHU.

Lactobacterium bulgaricum — Gonrapckasi mano4ka, KpynHasi OakTepus, JUIMHOW 4-5 MKM, HEMOJBHKHAS,
IPaMIIOJIOKUTEbHAS, PACIOIaraeTCs B BUJIE OTJCNIbHBIX KJIETOK U KOPOTKUX LIETIOYEK (CTPEenTOOaKTepusi).
Temenepatypa passutus 40-45°C.

Lactobacterium acidophilum — anunodunbsaas nanouka, mo Mophojaoruu OnmM3Ka K 0OJNrapcKoi, HO UMEET
JIPYroii TeMIepaTypHbIi onTHMYM pa3BuTus — 37°C.

Lactobacterium cucumeris — orypeuHasi majgo4ka, KOPOTKasi IPaMIIOJIOXKHUTEIIbHAS HEMOABUXKHAS OaKTepHs.
Pacnonaraercst mapaMu Wi [IEOYKOM.

3. CnenaTh 3apHCOBKH.

Sansitie Ne39-40 «Myxop» - https://biouroki.ru/material/lab/23.html (24.04.2020)
[IpakTiueckas paborta «CTpoeHHe MJIECHEBOTO TprHda-MyKopay
Kpome nursamoyssIx rpu0oB, B MPUPOJIE BCTPEUAIOTCS U ApYyrue TprObl, HanpuMep rmieceHd. OHM Tak Mabl,
YTO PACCMOTPETh UX YHAACTCS TOJIBKO IMOJ MHKPOCKOTIOM. TakoB rpu® MyKop, 0Opa3yromui MmieceHb. ITOT
rpub 4acTo MosBIIAETCS Ha Xjebe, OBOIAx B BUJE MYIIUCTOrO O€NOoro Hajuera, KOTOPBI yepe3 HEKOTOpoe
BpeMsi CTAaHOBUTCS YEpHBIM. [loJ MHKPOCKONMOM XOpOLIO 3aMETHO, YTO TPUOHMIIA MYKOpa COCTOUT W3
TOHKUX OECI[BETHBIX HUTEH.
['pubHHMIIa MykKOpa — 3TO BCEro JHIIb OJHAa CHJIBHO pAa3poCHIasics KJIETKa C MHOXECTBOM SAep B
uurtomnasme. Pa3smHoXkaercs Mykop crnopamu. HekoTopele HUTHM TpUOHMIIBI TOJHUMAIOTCS BBEpPX H
pacIIUPSIOTCS HA KOHIIAX. B 3TUX OKPYIIIBIX YEPHBIX TOJIOBKAX, 00pa3yloTcs CIOPbI.
Yro nesiaeM. PaccmoTpuTe HEBOOPY)KEHHBIM TIJ1a30M TUIECHEBBIN Iprb Ha Xieoe.

rPHOS MyKop

HNen

OnuiuTe ero BHEIHUN BUJI: OTMETHTE OKPACKY IIJIECEHH, 3aIlax.

[IpenapoBanbHOW UTJION OTOJIBUHBTE YACTh IJIECEHU B CTOPOHY. OTMEThTE COCTOSIHUE MUILEBOTO MPOIYKTa
oo/ HEH.

Yro nesaeM. ['0TOBUM MHUKpOIpenapaT rpuOHUIIBI Tpruda MyKopa.

!

Boga—— &
| CTeKkno

|

MHKponpenapar @ O g -
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Yro nesaem. PaccmoTpute rudsl rpubda, 1o 0Boe TEJO U CIIOPHI 101 MUKPOCKOTIOM IpY yBeIHueHHH B 60
pa3. OOpaTuTe BHUMaHHE HA OKPAcKy rud M Crop.

el rpHGa

nnooceoe TENG

Yro nmpencraBisieT co00i MUIIETHIA TIIECHEBOTO Tprba’?

Yro genaem. Paccmorpute Mukpomnpemnapar moxa 6onsmmM yBennuenueM (B 300 pa3). Haiimure Ha KOHIax
rud 4epHBIE TOJOBKHU CO CIIOpaMU. DTO COpaHruu. PaccMoTpuTe ux.

Yro nadmonarb. Ha Mukponpenapare HaliuTe JOMHYBIINE CIIOPAHTUHN, U3 KOTOPBIX BBICHITIAIOTCS CIIOPEI.
Paccmotpure cniopsl.

Cnopel rputa Mykopa
(reenuienue & 300 pasz)

Yro penaem. ['oToBUM cyxoil (0e3 Bobl) MHUKpoIpenapaT rpuda mykopa. Ilepen mpocMoTpoM HaHecTH

KaneiabKy BOJIbI IO OJIMH Kpall TOKPOBHOIO CTEKJIA.
ronoBka co cnopamm

Boga——#
umkponpenapar 9

cropel
Yro nadmoaaem. [Iponabnronaiite, Kak OT BObI JIONAIOTCS TOJIOBKH U PA3JIETAIOTCS CIOPBI Tpuda.
BeiBoa. Teno Mykopa COCTOMT M3 HAlOMUHAIOUIETO O€Nblii MyIIOK pa3BETBICHHOTO MHOTOSIEPHOTO
MuLenus 0e3 NOMepeuHbIX CTeHOK. Ha Munenuu pa3BUBaIOTCS CHOPAHTHEHOCHH!I (HOXKKH C YECPHBIMU
rojioBkaMu. B royioBke (ciopaHrumu) pa3BUBarOTCs THICSYH.

3ansaTue Ned41-42 «IleHunmamny
VY rpuboB poja NEeHUIMIUT OECIBETHBINA WM CIa000KpAIIeHHbI MUILIEIHH pa3BUBAETCS BHYTPU CyOCTpara,
WIM B BUJE MyIIKAa HA €ro MOBEPXHOCTH. Ha ManoMm yBelMuYeHWM BUIHO, 4TO OT TU(OB rpuda BBEpX
HOJIHUMAIOTCST MHOTOYHCIICHHBIC KOHHJIMCHHCIBI, Pa3BETBICHHBIC HAa KOHILAX B BHIE KHCTouek. Ha
OOJIBILIOM YBEJIIMYCHUU YETKO BHIHO, YTO MHIICIHHA pa3leisieTcsl MeperopojkaMyu Ha MHOXKECTBO KIIETOK;
KOHHMJJMEHOCIHI MHOTOKJIETOYHBIE, Ha BEPXYIIKE KOTOPBIX DPACIIOararTcs IEeNno4ykd KoHuauii. Konwmmnu
OJTHOKJIETOYHBIE, pa3HOil OKpacku (MPHIAIOT IUIECEHW Ty WM HHYIO OKPAcKy), UMEIOT JJUIUIICOHIHYIO,
IIAPOBUIHYIO WK TPYIIEBUIHYIO hopMy (puc. 9).
Krnerka mumenus wuMeer ymaIMHEHHYIO (opMy, THpo3padHa. XOpOLIO pa3indyuMa CBETIas KICTOYHAs
obonouka. B mmTOIUIaZMe MOXKHO HaONIOJaTh MHOTOYHCIICHHBIE TPAHYJbl W IY3BIPbKH. Slnpa HMeroT
KO3(Q(UIMEHT TPENTOMIICHUS OIMHAKOBBIH ¢ KOX(POUIMEHTOM NPENIOMIICHUS JKHIKOTO BEHIECTBA
IUTOTLIA3MBbI, TOITOMY NPAKTHYECKH HE BUIIHBL.
Xoo pabomui
1. TlpurotoBbTe mpemapaT MHLEIUS NeHUIWwUIa. [ 3TOro HaWAWTe Cpeau CUHE-3EICHOW IUIECeHH
MaJIeHbKHE CHEXHO-Oenble Oyropku. UToObl MOAIENUTh HEOOJNBIIOE KOJMYECTBO MHUIEIUS TEHHIWILIA,
HEOOX0JMMO TMPEeTnapoBaIbHON UTJIOH MPOBECTH JIETKUH MITPHX 1O MOBEPXHOCTH CyOCTpaTa OT IIEHTpa
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koJoHun K mepudepun. [lepeHecuTe B3ATHIH MaTepuan Ha MPEAMETHOE CTEKJIO B KalUTF0 MOKHO BOJBI.
Hakpolite NOKpOBHBIM CTEKIIOM.

2. PaccmotpeTh 0o0muii BUJ MHIIETUS HA MajOM YBEIUYCHHHM MUKpockoma. Ha OGosblioM yBelmnueHUU
M3YYHUTE CTPOCHHUE KIETOK Mulenus. OOpaTuTh BHUMAHHUE HA CTPOSHUE KOHUAUCHOCIIEB, (DOPMY U OKPACKY
KOHHUJIUH.

3. 3apucyiTe HECKOIbKO KJICTOK Mulenus mneHuipnia. O0o3HaubTe THU(BI, KOHUIAWNCHOCEN, KOHUIWH,
KIIETOYHYIO 000JIOUKY, [IUTOTLIA3MY.

3ansaTue Ne43-46 « Bausinue TeMiepaTypbl Ha POCT MJIECHEBBIX H IPOKKEBBIX I'PHOOB»
«Ctpoenue nposxokei» https://biouroki.ru/material/lab/24.html (24.04.2020)
He Bce 3HaroT, 4To mpojaroiyecs B MarasuHax HNauykd JPOXOKEH — CIPEeCcCOBaHHbBIE JKUBBIE OPraHU3MBbI.
JIpOXKH — 3TO TOXKE€ T'pUOBI, TOJBKO OHHU MPEICTABISIOT COOOW OTAEIBHBIE OKPYIJIbIE KIETKH, KOTOPHIC
I0CJIE JIEJIEHUS JIETKO PACXOISTCS.
JpoxcKy, BEPOSITHO, OJTHU M3 HauboJiee IPEBHUX «IOMAIIHUX OPraHU3MOBY. THICSUH JIET JIOAU
WCTIONB30BAJIM MX IS BhIeuku. [Ipeamonaraercs, 94To muBo eruntsiHe Hadanu Baputh 3a 6000 net o H. 3.,
a x 1200 rogy 10 H. 3. OBJIAJAEIU TEXHOJIOTHEN BBINEYKU APOAIKEBOT0 XjIe0a Hapsly ¢ BBIIIEUKOW MTPECHOTO.
B 1680 roamy roymaHacKuil HATypalucT AHTOHM BaH JIEBEHTYK BIEpBBIC YBHUJEN APOXKIKH B ONTHYECCKHIA
Mukpockon. OmHako, U3-3a OTCYTCTBUS JBWKEHHS, HE PACIO3HAT B HHUX JKUBBIE OpraHu3mbl. Jlummbs B 1857
roy ¢panuysckuii mukpoouosnor Jlyn Ilactep mokaszan, 4ro cnupTOBO€ OpOKEHHE — HE MPOCTO
XMUMHYECKasl peakius, a OMOJIOTHYECKHil mpoliecc, IPOU3BOIUMBIN APOKKAMHU.
Yro nenaem. Ha mpeamerHoe crTeksio HaHecuTe Karuiio BoAbl. [lonb3ysach mNpenapoBalbHOM WIJIOWN,
MMOMECTUTE MAaJIeHBKHI KyCOUeK JpOXIKe © BCE TIIAaTeapbHO mepememaiite. Hakpoiite mpemnapar
MTOKPOBHBIM CTEKJIOM.
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wponpenapar — B 9

Yto Haﬁ.mouaeM. BI/II[HO MHOXXECTBO OBAJIBHBIX WJIM ITPOAOJITOBATBIX KIICTOK. Knerku nexar OTACIIBHO HJIN

—— AP OHOKH

BHy’TpI/I KJICTOK 3aMCTHBI BAKYOJIM 1 KaIlJIN KUpa.

Anpo
KANMH ¥upa

BaKyonb
HCHO‘{KI/I o6pa3y10Tc51 B PC3YyJIbTATC ITOYKOBAHMUA.
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MNoYEH

BbiBoa. ['puObI-ApOXOKH — 3TO OJHOKJIETOYHBIE OPraHM3MbI M HMewomme ¢Gopmy mapuka. KuByT B
MUTATEJIbHOM JKUJKOCTH, OOraToi caxapoM.

CrnuproBoe OpoKEHHE APOXKIKEN

Llenv pabomul: BBISICHUTH CIIOCOO MTUTAHUS XJIEOOTIEKAPHBIX JIPOACKEH.

Mamepuanvt u 06opyoosanue: XneOOTNEKAPHBIE APOAOIKH, 2—3 CTOJIOBBIX JIOKKH caxapa, KOHUYecKas (WIH
Kpyriasl) Kojiba, mpoOKa ¢ M30THYTOM CTEKJISIHHOM (MM pPE3HMHOBOM) TpPyOKOH, CTakaH4YMK C BOJIOM,
M3BECTKOBasl BOJIA.

XO PABOTBI

1. Brecute B K0JIOYy C caxapHBIM pacTBOpoM 1-2 r xyiebomeKapHBIX IpOXOKeH W pa3MermaiTe. 3akpoiiTe
K0JIOy MpoOKOM, OyCTUB TPYOKY B CTAKaHYMK C BOJIOM, U TOCTABbTE B TEIJIIOE MECTO.

2. [Tpu Temmeparype 25-30 °C npumepHo uepe3 1 4 B koibe OyaeT 3aMeTHO BBIJICTICHHE Ta3a.

OmpenenuTe €ro cocTas, MPOITYCKas Yyepe3 U3BECTKOBYIO Boay. (OOpa3yromuiicss OeNbIii 0caloK — 3TO MeI,
KapOOHAT KaJbITHs. )

3. OTKpBIB TPOOKY, MOYKHO TIOYYBCTBOBATH 3allax CIIUPTA M CUBYIIHBIX Macedl.

Cnenaiite BbIBOA 00 YCIOBUSIX Pa3BUTHUsS JAPOXOKEH M crocobe ux nutaHud. ['eTepo- uium aBTOTPOPHBIMU
OpraHu3MaMH OHU SBJISIOTCS?

Ctpoenue ApoxoKel U TIIECHEBBIX TPHOOB

L]env pabomul: BBIAICHUTH CTPOEHHUE XJIEOOTIEKAPHBIX APOACKEN U MIECHEBBIX IPUOOB (MEHULIWILINYM,
MYKOD).

Mamepuanvt u 0060pyoosanue: MUKPOCKOI, KYJIbTYpPhl TPHOOB (APOXOKH, TEHHUIWIUIAYM, MYKOD),
MpeIMETHBIE U TOKPOBHBIE CTEKJIA, PenapoBaibHbIE UTJIbl, CTAKAHYUK C BOJIOM.

XOI PABOTHI

1. [IpuroToBBHTE MUKpOIIpENApAT MUIIEIUS IPuda MyKOpPa, PACCMOTPUTE MO MUKPOCKOTIOM U 3apHUCYHTE.

2. [IpuroToBbsTe MUKpOTpEnapar rpuda NeHUIWLINYyMa, HallIuTe MULIEJIUN, CIIOPHI U 3apUCYHTE.

3. Ha npeameTHoe cTeKiI0 MoMecTUTe Karuio BoJbl. Mrioil nmepeHecure B Karuio KycO4eK Hepa3BelIeHHBIX
XJ1e0OTEeKapHBIX JPOXIKEH U TIIAaTeNbHO Nepemeniaiite. PaccMoTpuTe KIIETKU IPOXOKEH MO MUKPOCKOIIOM,
3apUCyHTE.

Bo3bpmuTe TynmplM KOHYMKOM KapaHjalla Kaiulio M3 KYyJIbTYphl YK€ pa3BeleHHBIX B caxapHOW cpene
IpOoAOKer (CM. MpeapIayIyio padoty). PaccMoTpuTe nX KIIETKU MO MUKPOCKOTIOM.

YeMm oHU paznuyaroTcs? 3anoyiHuTe Tadauiy 2.

TABMHIA 2. CpasmTe THHAAL XapaKTELHCTHE R TRHS0E

[Tpeznann Mymop | TMemgpomrm | Jpooeses

HBreimies cTpocHm:

Brryriemmee cTpoemme
[Teramme
Pazminozcine

Cpem ofHTAEA
Juancnic B IpHpOS

DHavorne S HeI0ESKd

CuenaﬁTe BbIBO/J] O CXOJCTBC U pa3JIMIUAX FpI/IGOB.
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Biausinne TeMneparypbl Ha PoCT IJIECHEBBIX U IPOK/KEeBbIX TPHO0B

Xoo pabomui

1. IlpuroroBbTe mpemnapar MHIEIHS IUIECHEBOTO Tpuba u aposxokeil. KymbTypsl momectute B pasHbIe
TEMIIEPATYpHBIE YCIOBHS, Yepe3 JiBa JHs NEPEHECUTE B3ATHIM MaTepHall Ha MPEIMETHOE CTEKJIO B KaIlIIO
MOXHO BOJibl. HakpoiiTe MOKPOBHBIM CTEKIIOM.

2. PaccmoTperh oOmmii BHJ MHLEIHS Ha MajoM YBEIMYEHHM MHKpockonma. Ha Gomnbimom yBenwmyeHHH
U3Y4YUTE CTPOEHUE KIETOK MULIEIHSL.

3. 3apucyiiTe HECKOJIBKO KIIeTOK Mutenus. O003HaubTe TH(BI, KJICTOYHYIO 000JIOYKY, [IUTOTUIA3MY.

4. Cnenaiite BbIBOJ] O BIMSIHUM TEMIIEPATYPhl HA POCT MUILIEJIES U KJIETOK IPpHOOB.

3ansaTue Ne51-52- uzyuenue Bogopoceii -
https://ypok.pd/library/urok 361 _prakticheskaya rabota_odnokletochnie zele 081557.html (24.04.2020)
enun: mMo3HAKOMUTH CO CTPOEHUEM OJHOKJIETOUHBIX 3€JIEHBIX BOJAOPOCIEH XJIaMHUIOMOHA/bI U XJIOPEIIbI;
MPOJIOJKUTh  (POPMHpOBAaHUE HaBblKa pPabOTHI C HATYypaJbHBIMU O00BEKTaMU, YMEHUSI U3TOTOBIISITH
BpEMEHHbIE MUKPOIIpenapaThl, HaBbIKa BBIIIOJHEHHS] OMOJIOTUYECKOTO PUCYHKA.
OOopynoBanme: KyiabTypa OJIHOKJIETOYHBIX 3€JIEHBIX BOJOpOCHEH XJIaMHIOMOHAJbl U  XJIOPEJUIbI,
MHUKPOCKOTI, TPEIMETHBIE U TIOKPOBHBIE CTEKJIa, MUIIETKA, GUIbTPOBalIbHAsL Oymara, BOJHBIN pacTBoOp ioja.
Oo6uue pexomenaauuu. /s npoBeneHrs pabOThl yUUTETIO0 HEOOXOIMMO 3apaHee MOATOTOBUTh KYJIbTYPhI
BOJIopocieil. XJIaMHUAOMOHAAY MOKHO HaWTH MO3IHUM JIETOM WJIM PAHHEN OCEHBIO B JIy)KaX MM KaHABaXx C
BoJIoW. Ecnin 3auepnHyTh BOAy CTEKISIHHOM OaHKOM, a TOTOM MOCTAaBUTh B TEIJIOE SPKO OCBEIIEHHOE MECTO,
TO 4epe3 HEKOTOpOoe BpeMs Ha CTEHKax OaHKU OydeT XOpOIIO 3aMETEH 3eJIeHBbI HajJeT U3 BOJOPOCIEH,
KOTOPBI HEOOXO0IMMO TIOMECTUTh B MUTATENbHYIO cpeay. (11 Hanmydiiero JIMTEIbHOTO COXPaHEHUSI
pacTeHuii B )KMBOM COCTOSTHUM HCTONB3yIoT cpexny [Ipara: 0,1 r KK03; 0,01 r K2HP04; 0,01 r M§804;
05 r PeC13 na 1 i Bompl.) Xitopesia BCTpeUaeTcs B BUJIE 3€JICHOBATOTO HajleTa B MPECHBIX BOJOEMax, Ha
CBIPOI1 3eMIle UK KOpe JiepeBbeB. Bogopocnu HeoOXoAMMO aKKypaTHO CHSTH U IepeHecTH B cpeny Ilpara ¢
noOaBjeHHeM arap-arapa. B TakoM Bujie pacTeHHsI MOTYT OCTaBaThCs )KUBBIMU JOCTATOYHO J0JITOE BpEeMs.
[lepen HauanoM pabOTHI HEOOXOAMMO HATIOMHUTh YYaLTUMCS O MTPaBHJIaX TEXHUKH 0€301aCHOCTH.
Xox padoTsl
[TomecTuTe HA MPEIMETHOE CTEKIJIO KAIUIIO BOJBI C KYJIbTYPOU XJIaMUAOMOHabI. HakpoiiTe ero moKpoBHBIM
CTEKJIOM.
2.PaccmoTpuTe MUKpompenapar Mpud MaJOM YBEIMYEHMHM MHKpockoma. OOpaTuTe BHUMaHUE Ha
rpymeBuaHy0 ¢opMy Tena xiaamuaomoHaawl. I[lonabmionaiite 3a ABMKeHUSIMU Bojopociau. C MoMoIIbio
KaKHX OpraHeJijl IPOUCXOIUT IBHKEHUE?
3.IIpu mnomoum ¢uabTpoBaNbHONM OyMaru yOepuTe JHMIIHIO BOAY H3-TIOJ] MOKPOBHOTO CTEKIa U
paccMOTpHUTE BOJOPOCIIb MpHU OOJBIIOM yBenndeHuu. Haiinure 0607104Ky, IUTOIUIa3My, AIp0, XpomMaTodop.
Kaxoro on nsera? C yem 310 cBs3aH0? Haiinure cBeTOUyBCTBUTEIBHBIN ri1a30K. KakoBbl ero ¢hyHKIun?
4. Ecnu MuKpoIpernapaT cAellaH KauyeCTBEHHO, BaM YAACTCA pAacCMOTPETh MYJIbCHUPYIOIIME BaKyoJH.
[TonaGnrogaiiTe 3a UX pabOTOM.
5.0kpacsTe MUKpOIpenapar BOJHBIM pacCTBOPOM Hofa U CHOBa paccMoTpuTe ero. Kak namenuiach okpacka
Bojiopocin? C 4eM 3To CBsi3aHO?
6.3apucyiiTe BHEUTHEE CTPOCHUE XJIAMUIOMOHA/IBI. Y KQXKUTE €€ OCHOBHBIE YaCTH.
7.IlomecTuTe Ha MPEIMETHOE CTEKIO KaIlIl0 BOJABI C KYAbTYypoul Xjopemisl. HakpoiiTe ero mokpoBHBIM
CTEKJIOM.
8..PaccMoTpute cTpoeHHe Tena BOJOPOCIM HpPU MajioM, a HMOTOM IpH OojblioM yBenuueHuH. OOpaTtute
BHHUMaHME Ha 1apooOpasHyro (GopMy Tesa BOJOPOCIN U Ha OTCYTCTBHE Y HE€ OPTraHOB JABMKCHMSL.
9..PaccMoTpeB cTpoeHHE KJIETKM XJIOpPEeNbl MpHU OOJBIIOM YBEIMYEHUH, HaWguTe O000JIOUKY KIIETKH,
XxpoMartodop u AApo.
10.3apucyiite crpoenue xaopemisl. [loanunmre ee OCHOBHBIE YaCTH.
11.Cnenaiite BbIBOJ 00 0COOEHHOCTSIX CTPOCHMS XJIAMHUIOMOHA/BI U xjopesbl. CpaBHUTE CTPOEHHUE ITHX
Bogopocineil. Kakas u3 Hux ycrpoena Haubosee mpocto? Ilogemy BbI Tak cuntaere?
3aganue 1J1sl Y4eHUKOB, HHTepecylomuxcsi 0uosnorueil. Ilonpocuts y yuurtens HeOOJbIIOE KOIMYECTBO
KYJIBTYpBl OJHOKJIETOYHONW BOJOPOCIN XJIaMHIOMOHaAbL. [lomecTuTh Bomopocian B GaHKY ¢ MUTATEIbHBIM
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pacTBOPOM U HAKpBITh €€ KYyCOUYKOM cTeksa. Uepe3 HEKOTOpoe BpeMsi Ha CTEHKE MPO3pavyHON €MKOCTH,
oOpallleHHO K CBEeTy, 00pa3yeTcs 3eJIeHbIH HAJIeT. DTO U €CTh CKOIUICHHE OTHOKJIIETOYHOH 3€ICHOM.

3anstre Ne57-58- BHentHee cTtpoeHne ciioeBuIa (TaioMa) JINIIaiHIKa -
rticle.php?21D=200204006 (24.04.2020)

Llenv pabompl: BBIACHUTH CTPOCHHE PA3JIMYHBIX THIIOB TAJUIOMOB JIMIIAHHHUKOB, MX MPUCIOCOOICHHOCTD K
cpene obutanus. Mamepuanvl u 000pyoogaHue: TAIIOMBI KYCTHUCTBIX, HAKWUIHBIX M JIMCTOBATHIX
JUIIARHIKOB, CTAKAHYHK C BOJOH.
XO PABOTBI
1. PaccmoTpuTe TauIOMBI pa3HbIX JUIIAWHUKOB, 3apUCYITE UX.
2. CoXMHUTE MEX/Ty TAJIbIIaMH YacTh CYyXOTO TaJUIoMa KyCTUCTOTO JuiIaiHuka. Uto Bel HaOmronaere?
3. OcTaBIIyrocs 4acTh TOTO e TaJuloMa OpOChTe B CTAaKaHYMK C BOJIOH. Uepe3 MUHYTY TaKKe COXKMHTE €ro
Mexy mnanpiaMu. CrenaiTe BBIBOJ O NPUCHOCOONECHUSX, MMOMOTAIONINX JHIIAHUKAM BBDKHBATH B
MIPUPOJIE.
Crtpoenue Tajuioma JIMIIaiHuKa
L]env pabomul.: BHIAICHUTH BHYTPEHHEE CTPOEHUE JIMIIATHUKA.
Mamepuanwt u 0bopyoosanue: MUKPOCKOII, IPEIMETHbIE U IOKPOBHbBIE CTEKJIA, CTAKAHYMUK C BOJAOH, KOJIOa
Ha 400 M1, TaJJIOM JTUIIANHUKA, CTYNKA C IECTUKOM.
XO PABOTBI
1. CnenaiiTe monepeyHblit cpe3 CIOEBUINA JUIIAWHUKA (JIydllle MCIOJIb30BaTh JIMCTOBAThIE WM KYCTHUCTBIE
TAJJIOMBI ), TIOJIO)KHUTE €r0 B KAIUTIO BOJBI M PACCMOTPHTE TI0J] MUKpOCcKoTioM. HaiinuTe rudsl rpuba v KIeTKH
BOJIOPOCJIH. 3apUCYHTE UX PACIIOJIOKEHUE.
2. PazoTpuTe B CTyIKe MECTHKOM TaJUIOM JIMIIAHUKA. BBICHIITBTE MOPOIIOK B KOHUYECKYIO KOJIOY, 3aIeiTe
BOJIOH, 3aKpOiTe MPOOKOH M MOCTaBhTE HA MOJJOKOHHHUK.
3. Uepes 1,5-2 Hemenu Ha CTEHKaX KOJIOBI MOSIBUTCS 3€JICHBIA HAJIET, KOTOPBIA MOXXHO PacCMOTPETH IO
MUKpOCKOTIOM. OOBSICHUTE, YTO MPOU3OILIO C TPUOHBIM KOMIIOHEHTOM H YTO 3TO 32 3€JICHBINH HaleT?

3anstue Ne63-66- U3yyeHue npocTeiux Mo roTOBLIM MUKpONpenapaTax
OO0opyaoBaHme: MUKpOIIpENapar BIJICHBI 3eJIEHON U BOJBBOKCA, [IBETHBIE KapaHJAIlIH, MUKPOCKOIL.
Xog paboThI.
3apanme 1. PaccmMoTpeTh 101 MEKPOCKOTIOM MUKPOTIpENapat dBIJICHBI 3€JIEHON M BOJIbBOKCA.
3ananue 2. 3apucoBaTh IBIJICHY 3€JICHYI0, UHPY30pHIO-TYhEIbKyY, aMe0y IpOTeH.
3aganue 3. V3yyuB nuTepaTypHble MCTOUYHUKH MPO OJHOKIETOUYHBIX KHUBOTHBIX, COCTaBHTE OOIIYIO
XapaKTEePUCTUKY OJTHOKIETOYHBIX KUBOTHBIX WU MPOCTEHIITUX.

3ansTue Ne67-70- CMeHa BHIOBOI0 COCTABA MPOCTEHIIMX B CEHHOM HACTOE -
https://nsportal.ru/ap/library/drugoe/2013/01/21/izuchenie-vidovogo-sostava-sennogo-nastoya (24.04.2020)

1. TIpuroToBUTH CEHHBII HACTOM. J{JIs1 ATOro MEIKO Hape3aHHOE JIyTOBOE CEHO MOMECTHTh B 3 CTCKIISIHHBIC
0aHKHU U 3aJIMTh €r0 KUIISTYeHHOH BOJOU. [loMecTuTh 0J1HY OaHKY B TEIIOe, OCBelIeHHOe MecTo (0T + 15° 1o
+ 20 °C), BTOpYIO - B T€MHBIH Kad U TPeThio OAHKY MOMECTUTH B MPOXJIATHOE MECTO C TeMIepaTrypoit +1-
+5°C. IlpoBoauia HaOMIOIEHUS 32 CCHHBIM HaCTOEM B TEUCHUE 2-X HEICIb.
2. Ha mpeameTHOE CTEKIIO HAHECTH KAILIK BOJBI C MPOCTEHITUMH M PACCMOTPETh MX TMOJ MUKPOCKOIIOM:
CHavaJia Py MaJIOM YBEITHMUYCHHH, 3aTEM IPH OOJIBIIOM.
3. OOHapyXUB Pa3JIMYHBIX POCTEHINNX, ONUCATh (POPMY HX TEJIa U CIIOCOO TIePEIBHIKEHHSL.
4. HccnenoBaTh peaklyio MPOCTEHIINX HA Pa3apaKUTEIH.

[TpoBoaumas MHOIO paboTa BbI3Baia 00MbIION HHTEpec. OOBEKTOM HCCIeI0BaHUs ObLTa UCKYCCTBEHHO
CO3[aHHAas SYKOCUCTEMAa CEHHOTO HACTOS.
Ha Tpertwii neHp OSKcmepuMeHTa MPU TMOMOIIM CBETOBOTO MHUKPOCKOMA HaOIroAana WHTEHCHUBHOE
pa3MHOXEHHE THUJIOCTHBIX OakTepuil (KOKKM, OaIiuiibl — CeHHas TMalo4yka) U OJHOKIETOYHBIX
BoJiopocreil. bakTtepun akTHBHO MepeMeNIaroTcsl U 3TO XOPOIIO BUIHO IMPH MOMOIIM MHKpockoma. Bona
npuoOpenia HEMPUATHBIM THUIOCTHBIA 3amax. Ha maTelii AeHb SKCIIEpUMEHTa B TOJYYEHHOM HACTOE o
yBUJIETAa Pa3HBIX MPOCTEHIINX: pPECHUYHbIE - Ty(henbku u Oypcapuud W IKTYTUKOHOCIBI - DBIJICHBI.
Nudy3opun akTUBHO MUTATUCH OAKTEPUSIMHU.

Ha cenpmoii neHp KonyecTBO MH(Y30pUi YBETUYHIIOCH, TIOSBUIACH TUIECEHBb. B TeceHu s yBHIEIH

MHO€eCTBO HH(]y30puii, KOTOPHIE MOeNanl OaKTepuil U YBEIHMYMUBAIUCH B pazmepax. K 3aBepiienuto
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HKCTIIEPUMEHTa KOJMYECTBO  OakTepuil  yMEHbIIANOCh, MH(QY30pHi  MO-TpekHEMY  HaOII0AATI0Ch
MHOTO. YMEHBUICHHE MHUTATEIBHOW Cpelbl CIOCOOCTBYET YMEHBIIEHUIO AKTUBHOCTH HH(]Yy30puil. B
MOCIIE/ICTBUH I HAOJIIOAaIM CAMOOYMIIICHUE CPE/Ibl, U HACTOW CTAaHOBWIICS CBeTiiee. B pesynbraTe JaHHOTO
SKCTIIEpUMEHTA 51 YOeaHuIach B TOM, YTO BCE KHMBBIE OPraHU3Mbl TECHO B3aUMOJICHCTBYIOT APYT C APYTOM U C
okpyxaromeii cpegoid. CooOmiecTBo, KOTOpoe 00pa3oBajioch B HAacTO€ CEHAa IPEJCTaBICHO
HEMHOTOYMCICHHBIMU TpYyNIaMU OpPraHU3MOB: OakTepuM, BOJOPOCIH, MNpocreimue. OHako, U Ha €€
IIpUMeEpE, s YBUJENIA B3aUMOCBS3b MEXIy HUMH, U 3Ta CBSI3b BBIPAYKAETCS B MPOCTEHUINEH 1ENHU NUTAHUSA:
MUTaTeNIbHAS cpejia - OaKTepuH — HHPY30pHs — OaKTepHUH.

[TapannensHo s Bena HaOMIOAEHUS 32 U3MEHEHUSIMU, NIPOUCXOAIIMMHU B CEHHOM HACTOE B YCIOBHSIX
[IOJIHOTO OTCYTCTBUSI CBETa U B YCJIOBHUSX HU3KOM Temmeparypel. B mepBom ciyyae 4YHMCIEHHOCTb
MpOCTEHIINX Obljla HE3HAYMTENIbHOM, UYTO CBA3aHO C HEJOCTATOYHBIM KOJIMYECTBOM CBETA, BO BTOPOM —
IIpoCTEIINEe B aKkTUBHOU (popme He ObliIn 0OHapyKEeHbI COBCEM. MOXKHO CA€TIaTh BBIBOJI, YTO ONTUMAJIbHBIM
YCIIOBUSIMU ISl SKOCUCTEMBI CEHHOTO HACTOSI SIBJSIETCSI YMEPEHHOE OCBEILEHUE U TeMIIepaTypa HE HUXKE
+50C.

HccnenoBanue peakuui
Tepmudeckoe pazapakeHue (MI3MEHEHHE TEMIIEPATYPHI CPEIbl OOUTAHMS).
Bbanky ¢ HacToeM 51 momMecTuIa B X0JI0JHOE MECTO C TeMIiepaTypoit +1- +5.
B Teuenme 2-x wacoB Temmeparypa B Oanke mnoHm3miack Ha 10°C (ucxomnas temreparypa 22°C).
PaccMoTpeB karuiro HacTosl o1 MUKPOCKOIIOM, s1 HaOJtoana 3aMeJIeHHe JBUKEHHS TPOCTEHMIINX: IBIJIEH,
unpyzopuid. Yepes 5 nHelt npocTeiiine He ObLIM OOHAPYKEHBI B aKTUBHOU (hopMe, B HACTOE OBLIN IIHCTHI
OKPYTJIOH (POPMBL.
XuMuyeckoe pa3paxeHue (IeiicTBie MOBapeHHOU COJIN).
B karmumro HacTos s kamHyna HeMHOTO 20%-TO pacTBOpa MOBApEHHOM COJIH, TMOCTE Yero HaOmrogana, Kak
MpocTelie 3aMeUTnIN cBoe JBMkKeHne. Ha mpeaqmeTHoe cTeksIo HaHecla KaIulio YUCTOM BOJbI U KaHAJIOM
COeMHWIA ee ¢ Kariel HacTtos. S HaOmionana Kak NMpOCTEeHIINEe YCTPEMUINCh B KAIII0 C YUCTOM BOAOH.
[Ipn BHeceHuMH B mpenapar HECKOJBKHUX KPUCTAJUIMKOB MOBApEHHOM COJIM, OOOJOYKU KJIETOK MOTEPSIIH
TYprop, y HEKOTOPBIX MHpoM30luIo uX pazpymenue. IIpocreiimue mnorubmau. CHHTETHYECKHE MOIOIIUE
CpeICTBa TaKXkKe SIBUJINCH T'YOUTENbHBIM (DAaKTOpOM Ha MpeacTaBuTeneil ceHHoro Hactos. [Ipu BHeceHuu
karum CMC B KyabTypy IPOCTEHUINNX, s1 HAOII01a1a UX THOECIb.
CBeToBoOE€ pazapakeHue.

[IpenMeTHOE CTEKIIO C KYJABTYPOIl MPOCTEHUIINX JAOMOJHUTEIHFHO OCBETUIIA C OHOM CTOPOHBI, IPH ATOM S
HabJ01aNna, Kak 3BIVICHBI YCTPEMUIIUCH B 00JIee OCBEIICHHYIO CTOPOHY.
[TumeBoe pazapaxkeHue.

[Ipu uccnenoBaHuM Karuikd HacTOS MOXHO HAOMIONATh CIEAylollee SBJICHHE: B TOM YacTH HACTOA, TJe
MMEIOTCS THUIOIME OCTAaHKU YacTell pacTeHHUs, CKAINIMBAETCsl 3HAYUTENIbHOE KOJIMYECTBO MPOCTEHIINX, TaK
KaK TUIIEH I HUX CITy)KaT OakTepuu (THUJIOCTHBIE).

3ansaTue Ne71-74- MukpomMup akBapuyma -
https://ypok.pd/library/urok31laboratornaya rabota znakomstvo_s_mnogoo_145904.html (24.04.2020)
Heab: 3HaKOMCTBO ¢ MHOr00OpazueM BOAHBIX mpocreimux O60pyaoBaHue: TOTOBbIE MUKPOMPENapaTh
«Mudy3opus-tydenbkan, «IBriieHa 3eiieHas», « AMe0a 0OBIKHOBEHHAS, MUKPOCKOII, TAOIHUIIBI.
Oobopynosanmue:
Pyunas nyna 7 x 10, Mukpockon, npoOUpKH ¢ aKkBapUyMHOH BOJIOH U OINPENICIICHHBIMU KYJIbTYpaMu
MPOCTEHIINX, MUTIETKA, TPEMETHOE CTEKIIO, caneTka, Bara.
Xox padoTsl
1. PaccmotpuTte 0e3 yBeMWUHTENbHBIX TPUOOPOB KUIKOCTH B MpoOupkax. UTo MOXKHO CKa3aTh O €€ IIBETE,
HaJIMYUU BKIFOYEHHH, TBUTAIOIIMXCS BKIIIOUEHUSX?
2. OTBeThTE Ha T€ K€ BOMPOCHI MOCIIE pACCMATPUBAHUS STOM )KUAKOCTHU C TIOMOIIBIO JTYIIBI.
3. Bo3pbmuTe moodepenHo MO OJHOW Karuie BOJABI U3 KaXJO0W MPOOHPKH C OMpeAeNeHHOW KyabTypoul H,
MMOMECTHUB KaXK]Iyt0 KAl Ha IPEIMETHOE CTEKJI0, PACCMOTPUTE MO MAJIbIM YBEIMYECHHEM MHKPOCKOTIA.
4. PaccMoTpuTe Karulio BOJABI M3 akBapuyMma. Haiinure ye 3HaKOMbIe BaM MUKpoOpraHu3Mbl. OOpaTute
BHMMAaHHE Ha JAPYTrUX NPOCTEHINMX, BIEpBbIE YBUIACHHBIX. OTMEThTe UX (GOpMY, BEIMYUHY, OKPACKY,
XapakTep JBIKEHUH.
OdopmieHue pe3yJbTaToB:
3apucyiite uHpy30puto, ame0dy, IBIIICHY U 0003HAYbTE OCHOBHBIE YACTH.
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CnenaiiTe BLIBOI:
3armoiauTe Tabauy « CpaBHUTENbHAS XapaKTEPUCTHUKA MTPOCTEHIIINX).
CpaBHUTe/IbHASI XapPaKTEPUCTUKA OCHOBHBIX rpynmn Ilpocreiimmx

DJBrieHa
3eeHas

WNndyzopus- Awmeba
Tyhenbka OOBIKHOBEHHAS

XapakTepHble NIPU3HAKU

1. IlpencraBurenu

2. Cpena oburanus

3. ®opma Tena

4. Kneroynsie 000JIOYKH

S. Xpomatodopbl
(poTocuHTE3UpYIOIIHE
OpraHou/bl)

6. SAnepHblit annapat

7. Tun pa3MHOKEHHUS

8. IlepenBmxenne

BM.Abl TlpOClTlGﬁlUle MUKPOOPTAHN3MOB aKIMUBHOTO NAQ

VTR | S v N/
S| XL ( <5C-/' R , Y s
A NS - @D | T\ @b N By
e D /:,'i\ \;/ = 3 V) e & f\
: s = } '
Anotba radiesa Anoeba digloita | Centropyxis laivigata | Diftlegia melesta  Centrepyuis acsleats P; Byalisus ¥ vesigelar
ok | _vhs
P 7K o | A
. [ S F! b Zof
( J AT oS A
po it Nt {7
st I Eapl Panmaeciem
Aspidisca tarridy Evplotes charen patella  Onytricka peliicnnlla | Stylsmychia pestulata Ciclidism claucoma Colpota steinl cau
. - . - k= y
= | ® & V- AE'Y 2 k. E | aik
@ | | Y | gte @ Vx| ZR0
7 | >/ v V)W
| Y
{ \ { | / 5
S Vesticetla Vorticella 1. Tokepbeya guadripartts x ’ !
Rbabdostyta oven 4 am / 2 Y eplitins aatans

OO0opynoBaHme: KOJUIEKIIUA HACEKOMBIX, IIBETHbIE KapaHJAIIM U JIMTEPAaTypHblE UCTOYHHKH, JIyla U
u(poBoH MUKPOCKOII.

Xox paboThl.

3aganme 1. PaccMoTpeTbh NpeanokKeHHble KOJUIEKIMM HAaCEKOMbIX, C MOMOULIbIO JIyIbI U LHU(POBOTO
MHUKpPOCKOIIAa PACCMOTPETh BHEUIHME CTPOEHHE HaceKoMbIX. HailTu mepByro mapy HOr, BTOPYIO Mapy HOT,
TPETHIO APy HOT, KPBLJIO, AbIXaJIbLIE.

3aganme 2. Paccmorpure mnpemnoxkeHHble BaM  KOJUIEKIMHM HAaceKOMBIX, IMOJIb3YACh KapTOYKOM-
OIpe/IeNIUTeNb, ONPEAEIUTEe K KaKOMYy OTpsily OTHOCHUThCS Hacekomoe. [losydeHHble NTaHHBIC 3aHECTH B
Tabnuiy.

KAPTOUKA-OITPEAEJIUTEJIb (IIpumep)

1) KpeuibeB oHa mapa. 3amHssl BUAOM3MEHCHA B JKYXOKAIbIA otpsia JAByKpbLIbIe

— Kpsuibes 1IBE 11 E:1 o) SO OPRPOPPRTRTPRTP 2
2)  Kpbutbsi  00€UX AP  TIEPETIOHUATBIC ..eevvrerreesteesseeesseeaseeasteesseeesseessseesseeesseeassessseesssesansesssnens 3
— Tlepemusis w 3agHssl Mapbl KPbUIBEB OTIUYAIOTCS JPYT OT JAPYra CTPOCHHUEM......cceeeriurreriinnsns 7
3) Kpbuibs L0 ] 01151 3 (< 4
— Kpbuibst Hempo3payHble, TYCTO TOKPBITBIE 4YENIysSMH; pOTOBBIE OpraHbl B BHJIE CIHUPAIBLHO
3aKPYUMBAIOMIETOCS ~ XOOOTKA.....eeueinieneanteaneaniannaananns orpsax  Yemyekpblibie (0a004KH)
4) TlepenHue © 3aJHUEC KPbUIbS MPHOIM3UTEIBHO OJUHAKOBOM  JUTHHBI ....vvveeiveeeiieeeniieeennieeenns 5
— IlepemHrie W 3aJHUEC  KPBUIbS  PABTHYHOM  JUTHHBL ..ceovvreesiieessieeessteeesstneesssseesssnessssneesssneesssneens 6
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5) Kpbutess OoraTbl JKHJIKOBaHHUEM; TIOJOBa C OOJBIIMMH TIJIa3aMH M KOPOTKUMH  YCHKaMU;
IPHI3YLIMH POTOBOM ammapar; yAJIMHEHHOE TOHKOE OpoIKo (€ro [AjauHa MPEeBOCXOAUT IIUPUHY

B 510  Pa3) o orpsin CTpexko3bl

— BerBu XKuIOK y Kpas KpbUIbEB SIBCTBEHHO DAa3[gBOCHBbI; YCHUKH pAaCIOJIOKEHBl MEXIy IJla3aMu
............................................................... oTps CeTyaToOKpbLIbIE
6) 3aaHss mMapa KpbUIbEB CIEIUICHA C MEpPeIHCH MW MEHbIIEe €€, B COCTOSHHU TIOKOSI KPbLIbS
CKJIQJIBIBAIOTCSL  BJOJIb TEHA, YaCTO HUMEIOT KAMO.....eueerennenennnn. orpsaa IlepenoHYaToOKpbLIbIE

— 3aaHss nmapa KpbLUIbEB 4acTO 3HAYUTENBHO KOpOYe MEpEeAHEN; TelN0 YUIMHEHHOE ¢ MSATKUMH IOKpOBaMU;
pPOTOBbIE OpraHbl peAyLIMPOBaHbI, OpIOLUIKO, KpPOME Mapbl JUIMHHBIX MHOTOWIEHUCTBIX LEPKOB,
4aCcTO MMeEEeT CXOJHBIM ¢ HHUMM HENApHbId XBOCTOBOM IIPUAATOK; BO  B3pOCIOM  COCTOSIHUHU
JKUBET OT HECKOJBKHX YacCOB [JO HECKOJNBKHMX JIHEM.....ccooviuiiiiiiiniinniennnenn.. orpaa Ioxenku
7) Tlepemnsis mapa KpbUIbEB TNIpEeBpaTHIAch B HEMPO3padyHbIC TBEPHAbIC HAIKPBUIbS, JIMIICHHBIC
SIBCTBEHHOI'O JKUJIKOBAHHUS; B IIOKO€ HAIKPbUIbS CKIAAbIBAOTCA C OOpa30BaHUEM IIPOJOJIBHOIO IlIBa
.............................................................. oTps KecTKOKpbLIbIE (KyKm)
— IlepenHsss mapa  KPBUIBEB  HMHOTO  CTPOCHHMS ..euviiiiiiiiiiiiireiiieeesssssssssnseeessessssssisnnessnaseaessssnsnnns 8

8) Ilepenusisi mapa KpbUIbEB NpEBpallieHa B TMOJYHAJKPbUIbS C MEPEMOHYATON BEPIIMHHON YacThiO
n Ooyiee TUIOTHOM KOXXHUCTOM OCTaJbHOM; B TIOKO€ KpbUIbS CJOXKEHbl Ha CIHMHE OOBIYHO

TIITOCKO - -« e ettt e ettt ettt et ettt e e e e et e e e e eaeeeenns oTpsA/ [HonyxkecTKOKPBLIbIE (kJy10MBI)
— Kpbuibs moapaszenensl Ha 0oJiee MIIOTHBIE KOKUCTHIC YUIMHEHHBIE HAJKPBUIbS U ITUPOKYIO,
BEEpOOOPA3HO CKIIATBIBAIONIYIOCS 3ATHIOIO TIAPY ...vvvvvvrrrreeeessssnirrrneeeeenss orpsia llpsimokpbliIbIe

Tabmnma 1

Cucremarrka HaCEKOMBIX

OTpsig HACEKOMBIX Bunei aToro orpsna

Ctpoenue u npucrnocodJeHHOCTh K Cpeie 0OMTaHUsI MKCOJOBOTO KIIeIa

[Ipenapat MOXHO caenath camocTosATeabHO. [loiMaHHOTO KIella Haao MpeIBapuTeabHO 3aUKCUPOBATH B
CIIUPTOCOJIEPIKAIIEH KUIKOCTH, a 3aTEM IMIOMECTUTh MEXTY MPEAMETHBIMHU CTEKJIAMH M 3aJIUTh O€CIIBETHBIM
JIJAaKOM JJIS1 HOI'TEH.

Llenv pabomei: ONPEACTUTh CHCTEMATHYECKOE TIOJI0KEHHUE, BBISICHUTH OCOOCHHOCTH CTPOCHHSI MKCOJIO0BOTO
KJIEIa U YePThI €T0 MPUCTIOCOOIEHHOCTH K Mapa3uTUIECKOMY 00pa3y KU3HHU.

Mamepuanst u 060pydosanue: MUKPOCKOTI, IIOCTOSTHHBIN MJIM BpEMEHHBIN ITpenapar KIIea.

XOJ1 PABOTBI

1. PaccmoTpuTe Ha mpemapare BHEIIHEE CTPOCHHUE B3POCIOW OCOOM Kiela HEBOOPYKEHHBIM TJIa30M.
PaccmoTtpuTe mpenapar moj MallbiM yBeJIMYeHHEM MUKpockomna. OTMEThTe OCHOBHBIC OTJIEIBI TeJla KJIeIa,
KOJIMYECTBO M OCOOCHHOCTU CTPOCHHS KOHEYHOCTEH.

2. PaccmoTpuTe mpH cpeaHEM YBEIMYCHMH MHUKPOCKOIIa pOTOBOW ammapar kiema. Haiiaure democtn U
Horourynajabibl. OOBSICHUTE 3HAYCHHE 3YOII0B Ha YETIOCTSX.

3. Ompenenute noJ kiema (y CaMKd UIUTOK MPUKPBIBACT JIUIIb MEPEAHION YacTh Tela, a y caMlla — BCIO
BEPXHIOIO YacTh).

4. 3apucyiiTe BHEIlIHEE CTPOCHHE KJIEIIa U POTOBOH ammapar.

5. Kakne 0coOEHHOCTH BHEIIHErO CTPOESHHS MO3BOJIAIOT UKCOJOBOMY KIIEIIY BECTH Mapa3uTUYECKHil 00pa3
xu3Hu? K KakoMmy KilacCy THIa YIEHHCTOHOTHX OTHOcATCA kieniu? [loueMy MX BBIAENSIOT B OTAEIbHBII
oTpsia?

*

CTpoeHue poTOBOro annapara HaceKOMbIX

IIpenapatel Ui pabOThl MOXKHO C/€1aTh CAMOCTOSITENILHO, IOMECTUB OOBEKTHI (TOJIOBKM KOMapa, MyXH-
Ipo30¢guisl, 0a00UKH, KyKa) MEXy IPEIMETHBIMU CTEKJIaMHU M 3aJIUB UX OECIIBETHBIM JaKOM JIIsl HOTTEH.
Llenv pabomul: TO3HAKOMUTHCS CO CTPOCHUEM THIIOB POTOBBIX alllIapaToOB PAa3HBIX HACEKOMBIX.

Mamepuanet u 060pyoosanue: TOTOBbIE IpenapaThl POTOBBIX allapaToB KoMapa, MyxH, 0a0OYKH, XKyKa,
MHUKPOCKOTI.

XOI PABOTBI
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1. PaccMoTpuTre moJ MUKPOCKOIIOM Mpenaparbl pOTOBBIX aIlllapaTOB Pa3HbIX HACEKOMBIX, ONPEAEIUTE UX
TUI. 3apUCyHTE.

2. Tlo y‘-IGGHI/IKy BBIACHUTC, Y€M IIMTAKOTCA JIMYUHKH MOaHHBIX XHMBOTHBIX H, CJICAOBATCIIbHO, THII HX
POTOBOI'O alrIapara Ha JIMYMHOYHO M cTaguu. CﬂenaﬁTe BbIBOJ, O HpI/ICHOCO6I/IT€JIBHOM 3HAYCHHUU PASHUIILI B
CTPOEHHHU POTOBOTO alIapara y JUIMHOK U B3POCIIBIX 0CO0Ei.

CrpoeHne 1allOK HACEKOMBIX

[IpenapaTs! 1151 pabOTHI MOKHO ClIE€NaTh CAMOCTOSATEIbHO, IOMECTUB OOBEKTHI (JIANKK KOMapa, MyXH-
po30 bl 6a00UKH, )KYKa) MEKY MTPSIMETHBIMH CTEKJIAMHU U 3JIMB X OCCI[BETHBIM JIAKOM ISl HOTTEH.
Llenb pabomul: TO3HAKOMUTHCS CO CTPOSHHUEM JIATIOK PAa3HBIX HACEKOMBIX.

Mamepuanwt u 060pyoosanue: TOTOBbIE IIPENIAPATHI JIAIOK KOMapa, MyxH, 0a004KH, KyKa, MUKPOCKOIL.
XOJ PABOTBI

1. PaccMoTputre 1moa MHUKPOCKOIIOM IIpernapaThl JIAOK Pa3sHbIX HACEKOMBIX, ONPEIEIUTE UX 3HAuCHUE.
3apucyiire.

2. Ilo yueOHMKY BBISICHATE, CLIOCOOBI TIEPEIBHKEHHUS KUBOTHBIX. C1emaiTe BBIBOJ O MPHUCIIOCOOUTEIEHOM
3HAYEHUH JIANIOK Y HACEKOMBIX.

CrpoeHue Kpblia

L]env pabomul.: BBIABUTH XapaKTEPHbIE MPU3HAKH MIPEJICTABUTENIEH HACEKOMBIX.

Mamepuanwt u 060pyoosanue: MUKPOCKOII, KPbLIIbsi HACEKOMOT'0, IPEMETHbBIE CTEKJIA, KUCTOUKA.

XO PABOTBI

1. PaccMoTpuTe npu MalloM YBEJIMYEHUH MHKPOCKOIA KPbUIO HACEKOMOTO, 3a)KaB €ro MeXAy ABYyMs
MpeIMETHBIMH CTEKJIaMHU.

2. HaiiuTe WIKK KpbUIa, cIeNaiiTe IpernoiokeHne 00 ux GyHKIIMOHATIHFHOM 3HAYCHHH.

3. Kak (B kakoM HampaBJICHUH) PacIoJIaraloTcsl YEeHIyHKy Ha Kpbute 0abouku? OTMeThTe GOpMY Yelryex.
KucTtoukoi akkypaTHO CHUMHUTE € KpbUIA YEIIYWKHN, HAUJUTE HA KPbLJIE BOJOCKH.

4. 3apucyiite Kpbu1o 6a00UKH, OTPA3UB CTPOEHHUE U PACIIOIOKEHHUE YEIIYEeK U BOJIOCKOB.

3ansaTre Ne95-96 Ctpoenue JucTheB

Tema: U3mepeHue NJIMHBI JUCTOBBIX YePeIKOB M oNpe/ejieHie HX POJIH

lesib: M3y4nTh BHEITHEE CTPOCHHUE JIMCTA, B3aUMOCBS3b CTPOCHUS U (DYHKITUN YacTel JucTa
Oobopyoosanue:

I'epOapwuii MMCTHEB IMMNIOBHUKA, PAOUHBI, Ty0a, CHPEHH;

JIuneiika

Xoo paoomer:

Paccmotpute nuct pactenus. Haiigure yactu aucra. 3apucyiTe B TETpaau U HAAMUIIUTE UX.

Haiigure cpenu rep6apHbix 00pa3oB MPOCTHIE U CIOKHBIE JTUCTHA.

W3mepbTe IIMHY JUCTOBBIX YEPEUIKOB Y ISITH JIMCTHEB OJTHOTO PACTEHHS U 3allUIINTE B TETPalb CpelHEee

3Ha4YCHHE (B CAHTUMETPAX).

[ToxymaiiTe, KaKk BAMSET JUIMHA JTMCTOBOTO YepEIIKa Ha PACIIOIOKEHHE IUCTOBOM TUIACTUHKU IO

OTHOIIECHHUIO K CBETY?

Tema: U3ydyeHue 1o MUKPOCKOIIOM BHYTPEHHEI0 CTPOEHMS JIUCTA.

Ilenwy: BBISICHUTH BHYTPEHHEE CTPOEHHUE JIMCTA PACTEHUs, B3aUMOCBS3b CTPOEHHUS JIMUCTA M KIIETOK
MOKPOBHOM TKaHU C BBINOJIHAEMON (pyHKIKEH.

Oobopyoosanue:

MHUKPOCKOTI,

IIOCTOSIHHBIN Ipenapat «llonepeunslil cpes mcra Kamenun»,

JUCTHS TPAJCCKAHIINK U/ U aMapuILIuca,

IIPEIMETHBIE CTEKIIa

BOJIa B CTaKaHYHUKE.

Xo0 pabomut:

1. JIns mnpuroToBieHUS MMKpOIIpernapara MONEpeyHOro cpes3a Jucra OepyT JUCT amMapuliuca WM
TPaJIECKAHIIMU, BBIPE3AIOT KYCOUKM C XOpOILO 3aMETHBIMM JKMJIKAaMHU, CKJIAJbIBAIOT BUETBEPO M PEXKYT
ne3BueM OpuTBbl. Cpes3bl MEPEeHOCAT Ha MPEIMETHOE CTEKIO B Kallllo BOJBI M PaccMaTpUBAIOT TOA
MHUKPOCKOTIOM IIPU MaJOM YBEJINYEHHH.
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2. PaccmoTpure MHKpoIpenaparhl MONEPEeYHOTo cpe3a JIMCTa, HAWIUTe KIETKH BEPXHEr0 M HHKHETO
SMUJAEPMUCA, YCTBULA, COCYbI B IIPOBOALIUX ITyYKaX.

3. PaccMoTpuTe KIeTKM MSKOTH JucTa. HaiimuTe pasnuuus MeXIy KIETKaMu, JISKALUUMH TO0JI BEPXHUM
SMUAEPMHUCOM M OCHOBHOM TKaHbO JucTa. Haliiure MEXKIETHUKU. 3apUCyiTe MONEPEUHBI pa3pe3 MIKOTH
JIUCTa, MOANUIINTE Ha3BaHMsI BceX €ro yacteil. CpaBHUTE MUKPOIIpENapaT ¢ pUCYHKOM B yUEOHHMKE.

3ansaTue Ne99-100 Crpoenne nBerka

Tema: U3ydyeHnue cCTpOeHHUS LBETKA

Llesib: M3y4nTh CTPOCHUE YACTEH IBETKA, BHISIBUTH B3aMOCBSI3b CTPOCHUS M BBITTOJIHAEMBIX (DYHKIUH
Oobopyooeanue:

L{BeTkH puanku

['epOapuii BETYIIUX pacTCHUN

Jlyna

Xo0 padbomur:

PaccmoTtpute nBetok. Haiinnre 1IBETOHOXKKY, IIBETOJIOKE, OKOJIOLBETHUK, THIYMHKH U MECTHK.

PacusienuTe 11BETOK, MOACYUTANTE YMCIIO YAIIETUCTUKOB, JIEIECTKOB, THIYNHOK.

Ompenenure, KaKo OKOJIOIBETHUK Y JJAHHOTO I[BETKA — MIPOCTON WIJIH IBOMHOM.

Onpenenure, Kakas 4yalleyka — pa3fei]bHOJMCTHAS WM CPOCTHOJUCTHAs, Kakoil BEHUYMK —

CBOOOTHOJICTIECTHBIN MITH CPOCTHOJICTIECTHBIM. *

PaccmoTpuTe cTpoeHHE THIYMHKH, HaWIUTE MBUIBHUK W THIYMHOYHOIO HUTH. C MOMOIIBIO JIYIIBI HAaWIUTE

MBUTGHUK, U TIHUTBIIEBBIC 3ePHA B HEM. *

Pacemotpure ctpoenne nectuka. Haiinure ero yactu. Paspexbre 3aBs3b NONEPEK, paCCMOTPUTE MO JIYIIOH,

HalauTe ceMszadatok (cemsanouka). Uto Qopmupyercs u3 cemsizayatka? [louemMy TBIYMHKM M TECTHUK

SIBJISIFOTCSI TJIABHBIMU YacTSAMU I[BETKa?

3apucyiiTe 4acTy [[BETKA U MOMUIINTE UX Ha3BAHUSI.

Tema: PaccmaTpuBaHue NbLIbLbI 0] MUKPOCKOIIOM
Ilenb: N3y4UTH CTPOCHUE MBLIBIIBI PACTEHUI
Oobopyoosanue:
Muxkpockon
MukponpenapaTbl
[Teub11a hHaTKH
Xoo paoomer:
Ha npeamerHoe cTek0 MOMECTUTE HEMHOTO MBUIBIBI (PHANKH U PACCMOTPUTE €€ B MUKPOCKOI IO/ MaJIbIM
YBEJIMUYEHUEM.
3apucyiiTe CTpOCHUE MbUIBLIEBBIX 3€peH U OOBSCHUTE, MOYEeMYy IbLIbIAa ObIBAET C Pa3HBIMU BBIPOCTAMH U
inznevice

Tema: Tunsl couBeTHui.

Ilens: V3y4nTh CTPOEHUE IPOCTHIX U CIOXKHBIX COLIBETUN U HAYUUTHCS UX PACIIO3HABATh
Oobopyooeanue:

I'epGapuii pacTeHut C COIBETUSMU: TIOJOPOKHUK, KIEBEP, YepeMyxa, BaCHIIEK, POMAIIIKa;

Jlyna
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Xo0 pabomut:

PaccmoTpuTe Ha KUBOM U TepOAPHOM MaTepHalie COLBETHS.

Omnpenenute MOPSIIOK PACIIONIOKEHUS IBETKOB HA IIBETOHOCHOM CTEOJIe y pAaCCMOTPEHHBIX PACTCHUH.
[Tonb3ysick pucyHKaMu yueOHHMKA, BBISICHATE, KaK HAa3bIBAOTCS OTH COI[BETHSI.

3apucyiTe cXeMbl PACCMOTPEHHBIX COIBETUH, 3alMIINTE UX HA3BAHUS M YKAKUTE, KAKUE PACTCHUS] UMEIOT
JaHHBIC COLIBECTUS.

3ansaTue 103-106 CtpoeHue ceMsiH pacTeHUH

Tema: U3ydyeHue moj Jiynoii BHeIIHEr0 M BHYTPEHHEr0 CTPOeHHsI ceMsiH 0000BbIX paCcTeHH i, XJIeOHBIX
3J1aK0B, IVIO0OBBIX KYJIbTYP

Oobopyooeanue:
Cemena ropoxa (acosn)
CeMeHa NIIEHHULBI
Cemena s10510Ka, TPy
Jlyna
[IpenapoBanbHas uria
Xo0 padbompr:

1. Bo3bmuTe cyxue U HaMOUEHHbIE 3a CYTKH CEMEHa ropoxa, (acoju, ThIKBbI U IpyrHe KpyIHbIE CEMEHa 1
OTMETHTE, UTO MPOU30IILIO C KOKYPO B HAMOUEHHBIX ceMeHaX. KakoBa pojib KOKYphI B )KU3HH CEMEHU?
2.PaccmoTtpure ceMs cHapyku. Haiiiute pyOuuKk — ciaes oT CEMSIHOKKHU, KOTOpasi COEMHsIIA HE3PEJIoe ceMst
co cTeHkoH mioga. Okoso pyOunka HallJUTe e/1Ba 3aMETHOE OTBEPCTUE — CEMSIBXOJI, Yepe3 KOTOPBIN
MPOHUKAIOT B CeMs BOJa U BO3/yX ( Jiydllle paccMatpuBaTh B Jiyny). Hajg oTBepcTHeM paccMOTpHTe
o0o03Havaromuecs moj 000JI0YKONW KOXKYpPbI KOHTYPBI 3apOJIBIIIEBOTO KOPEIIKa. 3apUCyiTe ceMs CO CTOPOHBI
pyOumKa.

Tema: CocTaB ceMsIH
Oobopyoosanue:
Myxka
Bona
CeMeHa ITOICOTTHEYHUKA
PacTtBop Hiona
Bonma B ctakane
Mapas
Xoo padbomer:
Bo3bsMuTe HeMHOTO MyKH, 100aBbTE B HEE BOJIBI M CACIANTE KOMOYEK TECTA.
[TosrydeHHBIN KOMOUYEK TE€CTAa MOMECTUTE B MEIIOYEK M3 Mapiu. [IpomoiiTe TecTo B cTakaHe ¢ BOJOM.
OO6pazoBaBieecs BEIMIECTBO B MEIIOYKE - KJICHKOBUHA U OCIIOK.
B 006pa3oBaBmyrocst MyTHYIO JKHJIKOCTh B CTakaHe J00aBbTe 2-5 Karum pactBopa Hoxa. Bonma cuneer. 310
JTIOKa3bIBaCT HAIMUUE Kpaxmalia.
[Tonoxwure Ha GUIBTPOBANBbHYIO Oymary win OyMaxHyIO caldeTky ceMeHa MOACOTHEUYHUKA U Pa3/IaBUTE
ux. Uro nosButcs Ha Oymare?
CrenaiiTe BbIBOJ, KAKWE OPraHUYECKUE BEIIECTBA BXOIAT B COCTAB CEMSH.

Tema: Ilpopacranue ceMmsiH
Oobopyoosanue:
Cemena ropoxa (¢acomm)
dunbsTpoBanbHas Oymara
bmtoaue win crakaxn
Xo00 pabomept:
Jlns mpopacTaHusi IOMECTUTE CEMEHa B YCIIOBUS ONTHMalbHOM TemmepaTyphl W yBiaxkHeHHs. IIpu sTom
YUYTHUTE, 4TO OOJIBIIMHCTBO CEMSIH MPOPACTAIOT B TEMHOTE.
OToOpaHHBIE CeMEHa TOJ0XKHUTE B PACTHIIBHU WIM OJIOALA Ha YMCTYI0 (MIbTpOBaHHYIO Oymary. Jlydme
B3iATh MeNKHH mecok. CeMeHa pasjokHuTe B YBIAKHEHHBIN MECOK U YIIyOHTe BPOBEHb C MOBEPXHOCTHIO
TakK, YTOOBI OHU HE COMPHUKACATHCH MEXTYy COOOH.
PacTunpHM HAaKPOUTE CTEKIOM M BBICTAaBUTE B TEMHOE MECTO, MOJIICP>KHUBAs BIAKHOCTb.

68



B Terpanp 3anumuTe naTy, Korjaa npoBesieHa padboTa, U yKaKUTe, yepe3 KaKoi MPOMEXYTOK BpeMEHH CMEHa
pOpOCid. YCTaHOBUTE HAOJIOACHHUE 32 IPOPACTAHUEM CEMSH.

ITpopocTku, B3sTHIE B pa3HbIe THH, 3aCyIINTE U HaKJIEHTe B repOapHyIO TETpasb C yKa3aHUEM UX BEJIMYUH U
JaT IPOpacTaHMUsL.

Tema: OnpenesieHue BCX0KeCTH CeMSAH

I]ens: BBISICHUTD BIMSIHUE PA3IMUHBIX YCIOBHM Ha IPOPACTAaHUE CEMSIH.

Oobopyooeanue:

ceMeHa (KyKypy3a, OBec, IMIISHUIIA, TOPOX, (acob),

JUTPOBas CTEKJIsIHHAs OaHKa,

10YBa.

Xoo padbomur:

1. Tloceiite Ha pa3HyO TNIyOMHY CeMEHa KyKypy3bl U MIIeHHI (0Bca) wim ¢aconu u ropoxa. [loceB Hamo
MIPOU3BOJIUTH B TNIyOOKyt0 OaHKy. B Hee mocnenoBarensHo, CIOSMU 1O 2 ¢M, KIaayT BIaKHYIO IOYBY M Ha
KaXKbIH CI0M (y CTEHKH) YKJIaIbIBAIOT MO 2 CEMEHHU. Y OJIHOM CTEHKH OaHKH BBICEBAIOT KPYITHBIE CEMEHA, Y
Ipyroi — Menkue. banky He00X0UMO MPUKPHITH CTEKJIOM U ITOCTaBUTh B TEIJIOE U CBETIIOE MECTO.

2. TlponaGmromaiiTe 3a mpopacTaHUEM CEMSH M TIOSBICHUEM BCXOJOB. CremaiiTe BBIBOJ, CEMEHA KaKUX
pacTeHuii JaroT BCXOAbI ¢ 00JIbLIEH MTyOUHBI U ToYeMy?

3ansaTue Ne109-110 Crpoenne kopHeii

Tema: U3ydyeHne TUIIOB KOPHEBBIX CHCTEM
Obopyooeanue:
I'epbapuu pacrenuit
Jlyna
Xoo0 pabomur:
PaccMoTpuTe KOpHEBBIE CUCTEMBI ITPEUIOKEHHBIX BaM pacTeHuil. YeM oHU pa3nuyaroTcs?
[To yueOHUKY MOCMOTpUTE, KaK€ KOPHEBBIE CHCTEMbI Ha3bIBAIOTCSI CTEP’KHEBBIMU, KAaKUE - MOYKOBATHIMU.
Otb6epute pacTeHHUs CO CTEP)KHEBOW KOPHEBOH CHUCTEMOIA.
Otb6epute pacTeHUs C MOYKOBATOM KOPHEBOW CHCTEMOM.
[Io cTpoeHnt0 KOPHEBOM CHCTEMBI ONPEICINTE, KAKUE PACTEHUS NMPUHALIECKAT K OJHOJOIBHBIM, KaKHE K
JBYI0JIbHBIM.
3anoaHuTe TabIuUIy:
TaOoOnumoa

Kopnesas cucrema
Hassanue Tun xopHEBOi Knace

oo
pacTCHuA CUCTEMBI OcobenHoctu paCcTCHHUU
CTpOEHUs

Tema: HaGuronenue 3a pocToM KOpHsI

Oobopyoosanue:

[TpopocTku daconun

Uepnas pyuka

JIuneitka

Xo00 pabomept:

Ha xopHsX npopocTKOB (hacosu HaHecUTe YEpHOI pydkoil poBHBIE AeneHus. Ilocie aToro mpopoctok
MIOMECTHUTE B CTaKaH WJIM MPOOUPKY, HA JHE KOTOPOH JOJDKHA OBITh BOJA.

Yepe3 HECKOJIBKO CYTOK OyJeT 3aMEUYEHO, UTO PACCTOSHUS MEXIY JICIEHUSIMH YBEJINYMIIUCH OT KOHIIA
KOpHS. DTUM JOKa3bIBa€TCsl, YTO KOPEHb PACTET CBOEH BEPXYILKOM.

[IpakTuyeckas padora Nel3

Tema: PaccMoTpeHre KOPHEBOI0 YeXJIMKA U KOPHEBBIX BOJI0OCKOB

Oobopyooeanue:

Muxkponpenapatsl

[Ipopocuire cemeHa THIKBBI (MM TOPOXa)
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Xo0 pabomut:
Paccmotpure nox aynou riiaBHbIA KOPEHb PACTEHUS
N3yunte KOHUMK KOpHA. Haliiure KOpHEBON YEXJIMK U KOPHEBBIE BOJIOCKU
N3meppTe AIMHY TEX 4acTed KOPHsI, II€ HaXOAATCS KOPHEBOM YEXJIMK U KOPHEBBIE BOJIOCKH.
3apucyiite KOpeHb U NOJANUIIUTE €r0 YacTH.

Tema: U3yuyeHne KOpHEBOIro NaBJICHUS

Oobopyoosanue.

MopKkoBb — cBeKasi U BblJIEpKaHHasi HA MOPO3€E;

JBe crexigHHbIE TpYOKU JiinHON 50—70 cM 1 AMaMeTpoM 5 MM € PE3MHOBBIMU MJIM KOPKOBBIMU MPOOKaMH;
I'ycroit caxapusrit cuporn (100 r caxapa Ha 50 M1 BOJIbI);

CrexisgHHas 0aHka eMkocTbio 0,5—1 1;

AntomunueBas ¢osibra.

Xoo0 paoomuwi:

B cBexeit MOpKOBH, KOHITBI KOTOPOW HEMHOTO 00Ope3aHbl, BhIpe3aTh B BEpXHEH €€ yacT yriyoneHue B 3—4
CM Tak, 4ToObl B HETO0 BXOJWJIa MpoOKa CO CTEKISHHON TpyOkoil. OmycTuth KopHemion Ha 20—25 MuH B
TEIUTYIO BOJY.

3anoaHUTh YriIyOJieHUEe MPUTOTOBIEHHBIM CaXapHbIM CHUPOIIOM. B BepxHIOIO 4YacTh yriayOleHHs BCTaBUTH
CTEKJISTHHYIO TPYOKY € MPOOKO# Ha KOHIIE TakK, YTOOBI YaCTh CHpOTa BOILIAa B TpyOKy. Bce aTo momecTuTts B
0aHKy, 3aIIOJTHEHHYIO BOJIOH.

3. TpyOKy 3akpenuTh BEPTHKAIHLHO HA TOPJIBIIIKE OAHKH C TIOMOIIBIO ATFOMHHHAEBOW (POIBTH. YPOBEHB
KUAKOCTU B TpyOKe OTMeThTe (promacTepoM MWIM Tyliblo. To ke camMoe MpojenaTh C MOPKOBBIO,
BBIJICpKAHHOW Ha MoOpo3e (B Temoe BpeMs TIoJa HCIOJb3YHTe i 3TOTO MOPO3UJIBHYIO Kamepy
XOJIOMIIPHHAKA).

4. B TedyeHMe HECKOJBKMX YacoB HaOoJaiiTe MOJHITHE YPOBHS >KUIKOCTH B TpPyOKe, BCTaBJICHHOH B
CBEKUU KOPHEIIOI. B MpOMOpPOKEHHONH MOPKOBU TAaKOTO MPOUCXOTUTH HE OyeT.

5. OTBeThTE Ha cienyromue Bonpockl. [louemy ypoBeHb KUIKOCTH MOAHUMAETCS TOJIHKO B OJTHOM CIIy4acB
onaoM? Kakas cuia obecrieunBaet 3TOT mpoiiecc?

3ansaTue Nel13-116 Crpoenue crediei
Tema: U3yyenne pocra u pasHoodpa3usi no6eron
Oobopyoosanue:
I'epbGapum pacteHuit
Kny6ens kaprodemns
Xoo padbomer:
CobepuTe repbapuii TpaBSHUCTBIX PACTEHUI POJHOTO Kpasi C pa3HOOOpPa3HBIMH MOOEraMu 10 HAMPaBICHUIO
pocTa: MPSAMOCTOSYUMH, MOJI3YYHMH, BBIOUIUMHCSA. BBICYIIEHHbIE SK3eMIUIAPhl HYKHO MPUKPENUTh Ha
OembIX JINCTaX PUCOBAILHOM OyMaru u MoanucaTh UX Ha3BaHUS.
YcTaHoBHUTE 0COOEHHOCTH MPOpPACTAHUS MOYEK Ha KIIYOHAX KapTodens. Jlig 3Toro Bo3bMHUTE ABa KITYOHS U
MOCTaBbTE MX HAa BJIAXHYIO TKaHb BEPXYIIKOW BBEpX (BEepTHKaIbHO). B xone HaOmIOAeHHS yCTaHOBUTE,
KaK#e MOYKU MpoOyXKAatoTcs MepBbIMU U Korja. Ha ogHOM u3 kiryOHel nosBisirouecs nooeru yaanure, Ha
JPYroM COXpaHUTE BCe MpopocTku. Ha kakoM u3 Ki1yOHel HUKHUE MOYKU KIIyOHs He mpopacTyT? [Touemy?

Tema: BHemiHee 1 BHyTpeHHee CTpOeHHe CTe0JIsl.
Oobopyoosanue:
KoMHaTHOEe pacTeHune nenaprosus;
3UMHSS BETKA TOIOJIS € TIOJIKPAIIEHHON IPEBECUHOM;
Crnnn nepesa
Xo00 pabomeut:
PaccmoTpure crebenb TpaBsiHUCTOro pacTeHus. Haiiaure y3ibl, MEXIOY3MUsl, MOYKH, JIUCThS, BEPXYIIKY
ctebms. 3apucyiiTe u 0003HAYBTE YaCTH CTEOISI.
HaiinuTe Bepxymieunyto 1 60KOBYIO MOUYKH.
1o uncay ronoBbIX KOJIEL HA CIMJIE ONIPEAEIUTE IPUMEPHBII BO3pacT epeBa.
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PaccMoTpure moOmnepedHbId Cpe3 BETKM JIMIBl WIM KaKOTO-THOO JPYroro JpeBECHOTO pPacTCHUs,
MPOCTOSBIIETO 2-4 CYyTOK B MOAKPAIICHHOW BO/IE. Y CTAHOBUTE, KAKOH CJION CTEOJI OKpACHJICS.
PaccmoTpute mpo0abpHbIN cpe3 3ToM e BETKU. YKaKHUTEe, KAKOW CII0H cTeOIsT OKpacHIICs.

HazoBuTe 4acTi BHyTPEHHErO CTPOCHHUS CTEOIIS 10 ONMCAHUSIM:

A) ocHOBHas 4acTh cTe0IIst, 00pa3yromascs 3a CYET NeATeIbHOCTH KaMOus;

b) oGpa3zoBarenpHas TKaHb, 3a CUeT JelieHUs U MU PEpeHIINAMN KIETOK KOTOPOW CHApYX U 0OpazyeTcs
1y0, a BHYTPH — JPEBECHHA;

B) uentpanpHas yacte cTeOsl.

Tema: U3y4eHue cTpoeHMs KOPHEBUINA, KJIYOHS, JIYKOBUIIbI

Ilenw: u3yunTh CTpOEHUE U BBIIBUTH OOIIME TPU3HAKU BUJAOU3MEHEHHBIX TOOETOB.
Oobopyooeanue:

MIPOPOIIEHHAs JIYKOBHIIA C KOPHIMH,

IIPOPOILIEHHBIE HA CBETY U B TEMHOTE KIIyOHU KapTodes,

repbapuu mnelpes (MaifHUKa, KYIIEHbI),

TaOIUIBI,

JYTIBI,

IpernapoBajibHas Uria

Xoo pabomur:

I. Cmpoenue knyous xapmoghens

1. PaccmoTtpuTe Ki1yOeHb KapTodens, HailiuTe BepXyILIKY U OCHOBaHuE. [ 1e HaxoauTcst OoJbLIe I1a3KoB?

2. CnienaB TOHKHI TIOTIEPEYHBIN cpe3 KITyOHs, HalauTe ciion (KOopy, APEBECHHY, CepaieBHHy). Poct kiyOHs
B TOJIIIMHY IPOUCXOJUT 3a CUET pOCTa KIETOK KaMOWs. 3apucyiiTe BHENIHEe W BHYTPEHHEE CTPOCHHE
KITyOHSI.

Il. Cmpoenue nyxosuywi

1. Pa3zpexbTe TyKOBHILY BJIOJIb, HAIAUTE KPOIOIIKE YELTyH, JOHIIE, TOUKH, TPUIATOUYHbIE KOPHHU.

2. 3apucyiiTe BHEIIIHEE U BHYTPEHHEE CTPOEHUE JIYKOBHUIIBI U MO IHUILINTE.

I1l. Cmpoenue xopresuwa neipes

1. PaccMoTpuTe Kycouek KOPHEBHIIA TBIPEST HEBOOPYKEHHBIM TJIa30M M MO/ Tynoil. HaliauTe dyenrym, movkw,
kopHH. UTO Takoe uemryn? BrisicHuTe, Kak pacrnojaraiorcs Mmoykd U KOpHH. MOXKHO JIM paccMaTpUBaEeMyHO
4acTh MbIpes B LI€JIOM Ha3BaTh KOPHEM, U MoYeMy?

2. 3apucyiite (pparMeHT KOPHEBHUIIIA.

3. Paccmotpure repOapHble 00pa3lbl JaHABINIA, MaTb-H-MadyeX, JAPYrUX KOPHEBUIIHBIX PACTCHMIA.
CpaBHUTE CTpPOCHHE UX KOPHEBUIL C KOPHEBUILEM IMbIpes. YKAKUTE OTIMYUTENbHbIE IPU3HAKH MOA3EMHBIX
MOOETOB U KOPHSI.

Tema: N3MepeHue NIUHBI JJUCTOBBIX YePEUIKOB U oNpe/ieJieHue UX POJIn

Heab: U3yunTh BHEIIHEE CTPOCHUE JINCTA, B3AUMOCBS3b CTPOSHUS U (DYHKIIMI yacTei aucta
Oobopyoosanue:

I'epbapuii nucTHEB MIMNIOBHUKA, PIOUHBI, Ty0a, CUPEHH;

JIuneiika

Xo00 pabomeut:

PaccmoTpute nmuct pactenus. Haiiaure yactu naucrta. 3apucyiite B TeTpaay U HAAMHUIIUTE UX.

Haiigure cpenu repbapHbIX 00pa3IioB MPOCTHIE U CIOKHBIE JTHCThSL.

N3mepbTe AMHY TUCTOBBIX YEPEUIKOB Y MSTH JIMCTHEB OJHOTO PACTEHUS U 3alUIINTE B TETPaJb CpelHee

3HauYeHHE (B CAHTUMETPAX).

[ToxymaiiTe, KaKk BAMSET JUTMHA JTMCTOBOTO YEPEIKa Ha PACTIONIO0KEHHE TUCTOBOM MIIACTUHKYA TOOTHOIIECHUIO

K CBETY?
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