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HOACHUTEJIBHAA 3AIINCKA

JononuutenbHas o0meoOpa3oBaTenbHas oOuiepa3BuBaonas nporpamMma «BHOJOTHS  KISTKI»
(manee — Ilporpamma) eCTECTBEHHO - Hay4dHOIl HAIpaBIEHHOCTH 0a30BOrO ypOBHS IIpeIHA3HAu€HA I
oOyJaromuxcs, MPOSBISIONIMX HHTEpeC K OHOJIOTMHM M TPOEKTHO-HCCIENOBATEIbCKON JIESTETbHOCTH.
[Iporpamma HampaBiieHa Ha pacIIMpeHHE 3HAHUHA OOYydJaromuXcsi B OO0JACTH IUTOJIOTMH C 3JIEMEHTAMHU
IFE€HETUKH, OMOXMMMH, 3MOPHOJIOIMM, TUCTOJOTHH, a TaKKe IOATOTOBKY K BBIIOJHEHUIO 3a/laHuM,
BCTPEUAIOLUXCA B HCHBITAHUAX PA3JIMYHOTO YPOBHS (MpeanpodecCHOHAIbHBIX IK3aMEHax, KOHKypcax,
onumnuanax, ['MA).

Copnepxanue IIporpammsl criocoOCTBYeT (POPMHUPOBAHUIO OCHOB E€CTECTBEHHO - Hay4YHOU
IPaMOTHOCTH, PACIIMPEHHIO W CHCTEMATU3allUM 3HAaHUH OO0ydJalolIMXCsl [0 OCHOBHBIM pasjeiam
ounosornueckoil Hayku. [Iporpamma MokeT OBITH peajv30BaHa C MPUMEHEHHWEM JHUCTAHIIMOHHBIX
00pa30BaTeNIbHBIX TEXHOJIOTHM, TEXHOJIOTUN CMEIIaHHOTO O0y4YeHHUS.

AKTyajabHocTh IIporpammsl

[{uTosorust OTHOCUTCS K (DyHIaMEHTAIBHBIM pa3jiesiaM OWOJIOTHH, €€ W3ydYeHHEe HeoOX0IuMO
AJId OCBOCHHUA MNPAKTHYECKHU BCEX OMOJIOTHYECKUX AUCIHUIIIINH. CTpO@HI/II-O u (bYHKHI/IOHI/IpOBaHI/HO
KJIETOK TIOCBSIIIEHBI OTICIBHBIE YPOKH 0O0IIe00pa3oBaTeIbHBIX KypCOB OOTAaHWUKH, 300JIOTHH,
aHaToMuH, oOmel Ouosiornu. OJHAKO B IIKOJHHOW MPOTpaMMe HEJOCTATOYHO OCBEIIECHBI BOTIPOCHI
IMPAKTUYCCKOI0 MPUMEHCHUS KOMIIJICKCa 3gaHui o KieTtke. OcHOBaHHEIE HA MPAKTUYCCKUX MTPpHUMEpPaAxX
Matepuansl [Iporpammel OyayT crnocoOCTBOBaTh YIYYIIEHHIO CHUCTEMHBIX 3HAHHH O KIETKE Kak
AIIEMEHTAPHOU CTPYKTYPHOW M (PYHKIIMOHAILHOW €AMHUIIE JKUBOTO, MOHMMAHUIO CYTH IPOIIECCOB,
MIPOUCXOISINX B )KUBBIX OPraHU3Max B HHTETPAIMU C OCHOBAMH I'€HETUKH, OMOXUMUH, TUCTOJIOTUU U
AMOPHOJIOTHH.

[IporpamMma coOTBETCTBYET 3aKOHOJATEIbHBIM U HOPMATUBHBIM JTIOKYMEHTaM (peiepaabHOTOo
YPOBHS:

® «3akoH 00 oO6pazoBanuu B PO» ot 29.12.2012 1. Ne 273-D3;

® [Ipuka3z MunucrepcTa oopazoBanus 1 Hayku PD o1 09.11.2018 r. Ne 196
«O0  yTBEpKICHUU [Mopsinka  opraHW3amMd ¥ OCYIIECTBJICHUS 00pa3zoBaTeIbHOM
JESTETBHOCTH 0 JIOTIOJHUTEIBHBIM 001IIe00pa30BaTEIbHBIM IIPOrpaMMam»;

e CaHUTapHO-DIHUICMHOJIOTUYCCKHE TPEOOBAHHS K YCTPOMCTBY, COJCPKAHUIO M OPTaHU3AIUH
pexxuma paboThl 00pa30oBaTENIbHBIX OpPraHu3alui JOMOJIHUTENbHOro oOpaszoBanusi neteit (Caullun
2.4.4.3172-14 TloctanoBnenue ot 04.07.2014r.);

Hosusna IIporpammsbi

B mponecce OGy‘ICHI/IH 1o HporpaMMe OpPraHu3yCTCsA CaAMOCTOATCIIbHASA IMO3HABATCIIbHAS
ACATCIBHOCTD 06yqafou11/1xc;1, Pa3BUBAOTCA HABBIKKM CaMOOPraHH3alnu, (bOpMI/Ipy}OIJ_II/Ie
HOTpe6HOCTB K nanLHeﬁmeMy caMoo6pa30BaHmo n  HUCIOJb30BaHHIO paSHOO6p213HLIX
HCTOYHHUKOB I/IHCI)OpMaI_II/II/I.

Ilexaroruveckasi neaecoo0pasHoOCTh

HporpaMMa Inpu3BaHa TMOBBICUTb KOMIICTCHTHOCTDb O6yanOH_II/IXC$I B (I)yHIIaMeHTaJ'IBHBIX
BOIIpocCax O6Hleﬁ Ouoyioruu 4YCpe3 MPAKTUUYCCKYIO U TCOPCTUUCCKYHO JCATCIIBHOCTL, HAIIPABJICHHBIX Ha
OCO3HAaHHUC HaHpaBJICHI/Iﬁ OHOJIOTHH KaK €IMHOM BCCO6’LCMJ’IIOH.ICI>1 HayKH.

]_le.]'lb HpOFpaMMbI — Pa3BUTHUC Y o6yqa1§)m1/1xc;1 CHUCTCMHBIX HpCIlCTaBJIeHI/Iﬁ O KJIICTKEC KakK



OCHOBHOUM CTPYKTYpHOW W (YHKIIMOHAIBLHOW EIWHUIIE BCETO JKUBOTO B TIPOIECCE HHTETPAIUU
LUTOJIOTUYECKUX, OMOXUMUYECKUX, T€HETUYECKUX, THCTOJOTUYECKUX 3HAHUN U YMEHUH.

3anauu [Iporpammel

Ooyuarowue:
° pacIIMPUTh MIO3HABATEIBHBIA HHTEPEC K U3ydaeMbIM pasjenaM [IporpamMmer;
° MMO3HAKOMUTh OOYYaIONIMXCS C KIIOYCBBIMH IOHSATHUSMH W 3aKOHOMEPHOCTSIMH,

COBPCMCHHBIMH NOCTHXXCHUSAMU HAYKH B oOactu OUTOJIOTMHY, OCHOBHBIMHW HAIIPAaBJICHUAMU
OUTOJIOTHYCCKHUX I/ICCJ'IGI[OBaHI/II\/JI;

° chopmMupoBaTh y OOyYaromUXCs OOIIEOMOJIOTUUECKHE TIOHATUS O KJIETOYHOM
CTPOCHHH KUBBIX OPIraHN3MOB, B3aUMOCBA3U CTPOCHUA U q)YHKHI/II/I,

° Pa3BHUTh HABBIKH PEIICHUS TMPAKTHYSCKUX OMOJIOTUICCKIX 3a]1a4.
Pazeusarowue:
° IIOUCK 0000IIIEHHBIX CcrIoco0o0B perieHus 3a1ad, B TOM  4YHCIE

OCYILIECTBJIEHUE Pa3BEPHYTOTr0 HH(OPMALIMOHHOTO TIOUCKA;

° BBIXOJI 32 PaMKH y4EOHBIX MPEAMETOB M OCYIIECTBIICHHE II€JICHANIPABIEHHOTO TOMCKA
BO3MOJKHOCTEH IS IUPOKOTO MUCIIOJIB30BAHUS CPENICTB U CIIOCOOOB JICUCTBUSI.

Bocnumamensnuie:

° CO3/1aTh YCIOBHS UTS IPO(ECCHOHATBHON OPUEHTAIINN 00YJatOIIIXCS;

° BOCIIMTHIBATh HAYYHOE MUPOBO33PEHUE 00YJIArOIIUXCS;

° croco0CTBOBaTh bopMUPOBAHHIO OTBETCTBEHHOTO OTHOIIICHUS

oOyuaronmxcs K OKpy>KarolueMy MUPY U CBOEMY 3710POBBIO.
Ot1anunresibHast 0cobeHHocTh [IporpamMmbl

O6yuenne mno IIporpamme mnomoxkeT oOy4arOIIMMCS MOBBICUTH CBOM 0Opa3oBaTeNbHBIM
YpOBEHb, KOTOPBII MOKET OBbITh MPOJAEMOHCTPUPOBAH HAa UCHBITAHUSAX PA3JIUYHOTO YpPOBHS
(omumnuanax, KOHKypcax, pecTuBalsix, UTOrOBOM aTTECTALINN).

Kareropusi o0yuaromuxcs

IIporpamma paspabotana juis oOydaromuxcs 14-15 ner, jxenarolux MOJyYUTh 3HAHUS IO
OCHOBaM LIUTOJIOTHH C 3JI€MEHTaMHU OMOXMMUU, T€HETUKH, rucTojorud. Habop B rpymms! ¢cBOOOIHBIN.
KonunuectBo oOyuaromuxcs B rpymie 10-15yen.

Cpoxn peasusanuu IIporpammel

[Iporpamma paccuutana Ha 1 ron oOydenus. OOmiee KOIMYECTBO YacoB B roj cocTaBiseT 51
yac.

®opMbl U pe:xuM 3anaTuil no Ilporpamme

[Iporpamma peanusyetcs 1 pa3 B Hezpemo 1o 1,5 yaca. [IpoomkuTenbHOCTh y4eOHBIX 3aHATUI
YCTaHOBJIEHA C YYETOM BO3pACTHBIX OCOOCHHOCTEH OOy4aromuxcs, IOMYCTUMON Harpy3ku B
COOTBETCTBUU C CAHUTAPHBIMH HOPMaMH U NpaBuiiamMu, yrBepxkaeHHsiMu Canllun 2.4.4.3172-14.

cDOpMEl 3aHATHI: HHAWBUAYAJIIbHO-T'PYHIIOBAas ¢ IPUMCHCHUCM JUCTAHIIUOHHBIX TEXHOJIOTHiA.



IInanupyemsle pe3yjbTathl ocBoeHus Ilporpammel

[To utoram peanuzaruu [Iporpammel oOyuarommecs OyayT 3Hamb:

® OCHOBHBIC 3TaIlbl PA3BUTHS IUTOJIOTMH, OCHOBHBIC II0JIOKCHUSI KJICTOYHOM TCOpHHU, POJIb
OUTOJIOTHHU B CUCTEMC OHOJIOrTYECKUX HAYK U €€ NMPUKIAAHOC 3HAYCHUC,

® OCHOBHYIO TCPMHHOJOTHIO U METOAbI I/ICCJICI[OBaHI/If/'I B oOiacTu OHUTOJIOTUH, YCTpOﬁCTBO
CB€TOBOI'O MUKPOCKOIIA,

® XMMHYECKHI COCTaB KIETKH, 0COOCHHOCTH CTPOEHHSI, (DYHKIIMOHUPOBAHUS U

ACTICHUS NPOKAPUOTHYCCKUX U 9YKAPUOTUUCCKUX KIICTOK;

® (OCHOBHBIC TIOHSTUSA UTWUTOJIOTHH, MOHGKy.]'IprHOﬁ 6I/IOHOFI/II/I, T'€HCTHUKH, THUCTOJIOTUH H
AMOPUOJIOTHH;

® AITrOPUTMBI PCIICHUSA NPAKTUYCCKUX 3a7a4.

[To uroram peanuzauuu [Iporpammel oOyqaromuecst OyayT yuems:

® CaMOCTOSITENILHO PabOTaTh C INTEPATYPOIl U aHAIM3UPOBATH IPOUUTAHHOE;
® 1aBaTh KpaTKHe, YETKHE U JOTHYHbIE OTBETHI HA MOCTaBJIEHHbIE BOIPOCHI;

® peumars THUIOBBIC 3alaHUs II0 NOMTOJOIHH, BBIINOJHATH na6opaTopHLIe pa60Tr,1 u
IMPAKTUYCCKUC 3aJITaHUSA;



COJAEP)KAHUME ITPOI'PAMMBbI

YYEBHBINA (TEMATUYECKHWN) IIJTAH

Ne Ha3Baunue pa3nenoB KoanuecTBo ®opmbl aTTecTanuu/
n/n 4acoB KOHTPOJIsA
«
s | E | E
= =7
=
1. BBogunoe 3aasarue 2 1 1 Bxopsmiee
TECTUPOBAHUE
2. [{uTonorust Kak HayKa 6 3 3 | Texymmit KOHTPOIb.
Brimonaenue
MPaKTUYECKUX
3aJaHui
3. CtpoeHue u XUMUYECKUN COCTaB 10 5 5 | Texymuii KOHTPOJIb.
kineTku. Ob0ecIieueHue KiIeToOK BrimoHenue
JHEprueu MIPaKTUYECKUX 3aJaHUN.
PabGoTta
HaJl IPOEKTOM
4. MeToap!l IIUTOJIOTHIECKOTO U 4 2 2 Tekymuii KOHTPOJIb.
TUCTOJIOTHYECKOTO Brimonxenue
aHanu3a. MUKpPOCKOMHUS MPaKTUYECKUX 3aJaHUN
5. Usrorosnenne n 4 2 2 Tekymuii KOHTPOJIb.
aHaIu3 Brimonnenue
MHKpOIIpEnapaToB MPAKTUYECKUX
3aJaHui
6. I'eneTnyeckas napopmanus B 8 4 4 Tekyiuii KOHTPOJIb.
KJIETKE. 3aKOHOMEPHOCTH Brimonnenue
HaCJIEICTBEHHOCTH MPAKTUYECKUX 3aJaHUMN.
PaboTa
HaJl IPOEKTOM
7. Kiterounsnii nukir. Muro3s 5 3 2 Texymuii KOHTPOIIB.
Breinonnenue
MPaKTUYECKUX
3aJaHuM
8. Meiios 4 3 1 Texymunii KOHTPOJIb.
Brinonnenue
MPaKTUYECKUX 3aJaHUH.
Pabora
HaJ| IPOEKTOM




0. IlaTonoruu aeneHUs KJIETOK U UX 2 1 1 Tekymmit
nocneactsus. OHTOreHe3 KOHTPOJIb.
Brinmonenue
MPaKTUYECKUX
3aganuii. Pabora

HaJ| IPOEKTOM

10. O06o06menne. 3anuTa MPOeKTHO N 6 - 6 | Urorosoe
paboThI TECTUPOBAHUE.

3aimura npoeKra

UTOIo 51 | 24 27

COAEPKAHUE YYEBHOTI'O (TEMATHUYECKOI'O) IIVNTAHA
Pa3znen 1. BBoaHoe 3ausarue

Teopus. Beenenue B nporpammy «buosnorus kinetkny. @opMbl 1 METOTBI AesiTeNbHOCTH. [Lman
paboTel Ha y4eOHbIi roa. MHCTpyKTax 10 TEXHUKE OE30MacHOCTH.

Ilpakmuka. IlepBuynas AuarHoctuka. TecTupoBaHue.

Paspean 2. [luToJiorus Kak HayKa

Teopua. llpeamer u 3aiayu, UCTOPUSL PA3BUTHS, CBSI3b C JIPYTMMHM HayKaMu, MPUKIAIHOE
3HaueHue nuTosioruu. Kierounas reopusi. YpOBHU OpraHu3aliy >KMBOM MaTEpUH.

Ilpaxmuka. BpIlioTHEHHE 3aJaHU HA OTIPEEICHUE U COTNIOCTaBIECHUE YPOBHEN OPraHu3alvu
YKUBOUW MaTepHUH.

Pasznen 3. CTpoeHue 1 XUMHUYECKHH cOCTaB KJeTku. O0ecneyeHue KJIETOK IHePrueit

Teopusa. Tunbl KIETOYHOM OpraHu3aluu. XUMHUYECKUHA COCTaB M YJIbTPaCTPYKTypHas
opranuzanus kietku. buonornueckue MmeMOpanbl. TpaHCIOPT BELIECTB Yepe3 LUTOIIa3MaTHUECKYIO
MeMOpaHy KJIETOK (TacCUBHBIMH W aKTUBHBIA TPAaHCIOPT, SK30LUTO3, JHIOUMTO3). DYHKUIHH
wazManeMMbl. OCOOEHHOCTH CTPOEHUsI 000JI0UEK MPOKAPUOTUYECKUX U DYKAPHUOTUUYECKUX KIIETOK.
Huromnasma U ee CTPYKTypHbIE 3JeMeHThl. BakyosnsipHas cuctema. MUTOXOHAPUM M IUIACTHIBI,
ucTopus uUx OTKpbITHA. Sapo uuTepdasHoil kieTku. AnmapaT [onpmxu. CrpoeHue u QyHKUUU
mu3zocoM. Oupomnazmarudeckas cetb (DIIC). Pubocomsl. Ilommpubocombl. KneTounsiit 1eHTp.
Opranoussl 1BxeHUs. Kiierounble BKIIOUYEHUS.

OOmeH BCIICCTB W OHCPIUH. IInactuyeckuii u 3HepreTquCKHﬁ oOMeH. cDOTOCI/IHTGS., €ro
MexaHu3M. CBeToBas 1 TEMHOBAS (1)8_3]51 (I)OTOCI/IHTGSEI. doTocuHTE3 U yp0>1<a171 CEeJIbCKOX03SMCTBECHHBIX
KYJIbTYP. Kocmuueckas POJIb 3CJICHBIX paCTeHHﬁ. XEeMOCHHTE3. FJ'H/IKOJ'H/IB, €ro MCXaHM3M M 3HAUYCHHUC.

IlIpakmuxa. Mopdosornyeckoe paszHooOpa3ne >SyKapHUOTHUECKUX KieToK. JlaGopaTopHas
pabora Ne 1 «OOHapyxeHue O€IKOB, YIJIEBOJOB M JHUIUIOB B OHOJIOTUYECKUX OOBEKTAXM.
JIaGopatopHast pabota Ne 2 «PaccMaTpuBaHue IUIACTH]I PACTUTENBHBIX KJIETOK IO/ MHUKPOCKOIIOMY.
JIaGopatopHnas pabora Ne 3 «MHOTro0Opazue pacTUTENbHBIX KIETOK Ha MPUMEpE KIETOK AUIepMHUCa
Setcreasea purpureay. JlaGopaTtopnas pabota Ne 4 «OOmuil miIaH CTPOSHUS >KMUBOTHOM KIIETKH Ha
YPOBHE CBETOBOM MUKpPOCKOMUM». BhInonHeHne 3aaHnii Ha CpaBHEHHUE CTPOEHUS Pa3IMUHBIX KIIETOK.
Pemenue 3agau.



Pa3nes 4. MeToabl IMTOJOIrHYE€CKOT0 M THCTOJOTNYECKOI0 aHAJIM3A.
Muxkpockonus

Teopua. XapakTepUCTHKAa METOJOB LUTOJOTMYECKOTO M T'HMCTOJIOTMYECKOIO AaHAJIMA30B.
Meroayka W3roTOBIEHHS W HCCIENOBaHUA MUKpoIpenaparoB. ['pynmbl kieTok. TkaHM KUBBIX
Opranu3MoB. ['ucrosorus. XapakTepuCTUKAa TKAHEW PACTUTENIBHOIO U )KMBOTHOIO OpraHusma. Tkanu
Opranusma 4yesioBeka. MUKpOCKONHUs. Y CTPOMCTBO CBETOBOIO MUKPOCKOIIA.

Ilpakmuka. BpIOJIHEHNWE 33JaHUN Ha OIPEICIICHHE YBEIWYEHUS MHMKPOCKOIIA, CPAaBHEHHE
METOJIOB LIUTOJIOTHYECKOIO U TMCTOJOTUYECKOIO aHanu3a. [IpakTHKyM IO LIUTOJIOTMH U TMCTOJIOTHU.
Pemienue 3a1a4 ¢ uCNosib30BaHUEM aTJiaca 10 LUTOJIOIMH, TUCTOJIOTHU U SMOPUOJIOTHH.

Pa3nen S. U3roroBiieHHe U aHAJIN3 MUKPOINIpeNnapaToB

Teopua. Mukpockonudeckasi TeXHUKA. [[pUHIIUIIBI ¥ ATanbl U3rOTOBIEHUST MUKPOIIPENIapaToOB.
N3mepenne MuKpockomuveckux 00bekToB. Mukpodorochemka. [lutoxummus. [luroxumudeckue
MeToabl. Crienuduueckne MeTo 1bl OKpaliiBaHus.

Ilpakmuxka. VI3roTOBIIEHNE U aHAJIU3 MPENapaToB, OKPALIEHHBIX Pa3HBIMUA [IUTOXUMHUYECKUMU
MeTo/JaMU. BrinonHeHue 3aaHuii Ha U3MepeHne oOBEeKTOB Ha MUKpodoTorpadusx. Mrorosienue
MUKpOTpenaparoB U paboTa ¢ HUMHU C HCIOJb30BaHHEM CBETOBOTO MUKpockomna. Pemenue 3amgau c
MCII0JIb30BAHMEM aTjiaca 1o UTOJIOTHH, TUCTOJIOTHH U SMOPUOJIOTHH.

Pa3znen 6. 'enernueckass muHgopmanua B KjieTKe. 3aKOHOMEPHOCTH
HACJIe/ICTBEHHOCTH.

Teopua. Snpo xneTku. YpoBHU opraHuzaiuu xpomocoM. Kapruorun. MeTopl XpoOMOCOMHOTO
ananmu3a. ['enermdeckass uHpopmanms. Perumkamus JIHK. Tpanckpummwms. ['enetmdyeckwit Koj.
buocunte3 OenkoB. CoOBpeMEHHbBIE TIPEACTaBICHHs O TeHe. MOHOTHOPHIHOE CKpEIIUBAaHHE.
Jurunbpugnoe ckpemuBanue. CrersieHHoe HacienoBanue. CIETUIGHHOE C TIOJIOM HaclieO0BaHUE.
HeannenbHoe B3auMOEHCTBHE TE€HOB.

HpaKmuKa. Bremonnenue 3aHaHHﬁ Ha COCTaBJICHHUC NAHOI'paMMbl U KapHOI'PaMMBEI. Pemenne
3a1a4 Ha pas3IM4yHbIC BHUAbI CKpPCIIMBAaHUA, KOJOMHHHUPOBAHHUE, OIIHCTa3, KOMILIEMCHTAPHOC
B3aHMO,I[eI>'ICTBPIe, IMOJIMMEPHIO.

Pazpen 7. Kierounbiid nukja. Murto3

Teopuﬂ. HepI/IOI[LI KJIETOYHOTO IMKiIa. MHUTOTHYECKOE JCIEHHE KIIETKH. AMHTO3 U €ero
3HaueHue. MUTO3 — IUTOJIOTHYeCcKasi OCHOBA 0ecI10JI0ro0 Pa3MHOKCHHA. CTPYKTypHLIe HU3MCHCHHUA U
@HSHOHOFH‘ICCKI/IC 0COOEHHOCTH OpPraHonzioB KJICTKH BO BpPEMA MHUTOTHYCCKOI'O  IOCJIICHHUA.
buonornueckoe 3HaueHuEe MUTO3A.

Ilpakmuxka. BeinonHeHue 3ajaHuii Ha orpeiesieHne a3 MUTO3a 1 MUTOTUYECKON aKTHBHOCTH
KJIETOK Ha MUKpodoTorpadusx. Pemenue 3agau.

Pazpen 8. Meiio3

Teopua. MelioTnueckoe peneHue kieTku. IlepBoe neneHue wmeiosa, ero ¢aspl H
XapaKTepUCTUKA. Y MEHBIIEHUE YNCIIa XPOMOCOM KaK pe3yJbTaT IEpBOro JeieHus. Bropoe nenenue
Meio3a, ¢as3bl, WX Xapakrepuctuka. ['ameroreHe3 y uenoBeka. CHoporeHe3 M TaMeTOreHe3 Y
pacTeHui.

Meilio3 — IIUTOJIOTHYECKAasl OCHOBA IIOJIOBOTO Pa3MHOXKCHUS. buonorunyeckoe 3HaueHHE Meii03a.
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Ilpakmuka. Beimonnenue 3agaHuii Ha ompeneneHue (a3 Meio3a Ha MHKpodoTorpadusx,
CpPaBHUTENBHBIN aHAJIU3 MUTO3a U Mero3a. Perenue 3a1a4 ¢ UCIOJb30BaHUEM aTilaca Mo LHUTOJIOTHH,
TUCTOJIOTHH U SMOPHUOJIOTHUH.

Pa3zgen 9. IlaTo0run HCJICHHUA KJICTOK U UX MMOCICACTBUA. OnTrorene3

Teopua. Ilatonoruum murto3za u Menosa. llomumnonnus u aneymnouaus. MuauBuayansHOE
pazButue opraHuzMoB. OIUIOJOTBOPEHME M  pa3BUTHE 3apojbllla Yy JKUBOTHBIX. OTarlbl
SMOPHOHAIIBHOTO Pa3BUTHUSl JKMBOTHBIX. B3anMMojaeHCTBHE 4YacTell pa3BUBAIOLICTOCS 3apOJIbIIIa.
buorenernueckuii 3akOH W €ro coBpeMeHHas wuHTepnperauusa. [locTomMOpHOHATBEHOE pa3BUTHE.
Bpennoe BiusHUE aKOroJjsi, HHKOTMHA, HAPKOTUUECKUX BEIIECTB, 3arPA3HEHUS OKPYKAIOLIEH Cpebl
Ha pa3BUTUE 3apojbllliel >KUBOTHBIX M denoBeka. OOmas xapakTepucTHKa M OCOOEHHOCTH
Pa3MHOKEHHSI BUPYCOB, OaKTepuii, BOJAOPOCIEH, MOXOOOPA3HBIX, MaOPOTHUKOOOPA3HBIX, TPUOOB U
numaiHukoB. CMeHa (a3 B dKU3HEHHOM LIUKJIE.

Ilpakmuka. CocrtaBnenne cxembl Hapymenuit meiosa (I u 11 menenwuit). Pemenue 3amau c
WCIIOJIb30BAHUEM aTiiaca Mo [UTOJOTUH, TUCTOJIOTUU U YMOPUOJIOTHH.

10. O00061menne. 3ammTa NPOEKTHOM PadoOThI

Ilpakmuka. ITOroBO€ TECTUPOBAHME 110 OCHOBHBIM pazzenam [Iporpammel.
[Ipe3enTanus u 3amuTa yaeOHbIX TPOEKTOB 00yUaIOIUXCs, MOATOTOBICHHBIX B X0JI€ pealn3alii
[Iporpammsl.



®OPMbI KOHTPOJIAA 1 ONEHOYHBIE MATEPHUAJIBI

9Tanbl NeAarort4eCKoro KOHTpoJId:

®  BXOJSIIHIA;

®  [IPOMEXYTOYHBIN, IPOBOJUTCS B XOJ€ Y4EOHOIO 3aHATUS M 3aKPEIUIAIONINI 3HaHUA I10
JTAHHOM TeMe;

®  UTOTOBBIN, IIPOBOJUTCSA rnocie 3aBEPLICHUA BCEU IIporpammel
(ITpunoxenue 1).

q)OpMLI NMPOBCACHUSA aTTECTAMHA

®  BBINOJHEHHE MPAKTUYECKUX 3aJaHui (TIpaKkTUKyM, nabopaTtopHas
pabora);

®  TECTHPOBAHME;
® 3auéTHas padorTa;
®  BBINOJHEHHE U 3aluTa NPOoeKTHBIX paboT ([Ipunoxkenue 2).

®opMa noaBeeHUs UTOroB peaausanuu Ilporpammel

Pelitunr oOydaromuxcsi, OTpaXaroIlUid pe3yIbTaTUBHOCTh oOcBoeHUs [Iporpammsbl, Ha
OCHOBaHMHM OaJUIOB 3a BBINOJHEHWE 3adaHui mo kaxaoil teme (Ilpunoxkenue 3) U HUTOTOBOTO
TECTUPOBAHUS U 3aIIUTHI MPOEKTHHIX PaboT.

OPTAHU3AIIUOHHO-IIEJATOI'MYECKHUE YCJIOBUA
PEAJIM3ALUU ITPOI'PAMMBbI

®opmMbl y4eOHOI 1eITeJIbHOCTH:

L4 JICKIOWH, ITPAKTUYCCKUEC 3aaHu 110 IPUMCHCHUIO ITOJTYYCHHBIX 3H3HHI>1;

° JTUCTAHIIMOHHOE 00yYeHHEe Ha OCHOBE KOMITBIOTEPHBIX HHPOPMAITMOHHBIX TEXHOJIOTHIA
(3amaHus, TECTHI U T.11.);

] WHIUBUAYaJIbHbIE KOHCYJIbTAUN 00Y4arOIIUXCs;
] MIPaKTUYECKHE paboThl  HCCIIEIOBATEIBCKOTO xapakrepa,  TpeOymoiue

paboThl ¢ uHGOpPMAITUEH.

OOyyaromuecss OCBaMBAIOT  CIEAYIOIIME THNbI 1eSITeIbHOCTH: HCCIEA0BATEIbCKUH,
TBOPYECKHI, MPAKTHUYECKUI, a TaKKe IO3HaBaTelbHbIA, WH(MOPMAIIMOHHO-KOMMYHUKATUBHBIA H
pehIeKCUBHBIH.

B xome oOyuenus mno Ilporpamme mnpumeHstorcs cienyronie (opMbl 00yYeHHs:
WH/IMBUYJIbHO-IUCTAHIIMOHHAS (KOTJa MaTepuall JIOCTYIICH JIJIsi CaMOCTOSITEIBHOTO OOYdYeHHs),
(bpoHTanbHas (BBIOTHEHHE OOIUX 3a/1a4 BCEMH 00y4atOIUMUCH).

B Iponecce peajan3anuu HpOFpaMMH IIPUMEHAIOTCA CICAYIONINE ME€TOAbI:

L4 110 UCTOYHUKY 3HAHUIH: CJIOBCCHBIC, HATJTIAAHBIC, IIPAKTUYCCKUC,

L4 110 CTEIEHU B3aUMOJCUCTBHU IIegarora u 06y11a101unxc51: pacckas, 6606,[[3,
CaMOCTOATCIbHAsA pa60Ta;

L4 M0 JUJAKTHYCCKUM 3aJavdaM: IIOATrOTOBKA K BOCIIPpUATHUILO, O6’L$ICHCHI/IC, 3aKpCIIJICHUC
Marepuaia,
L4 10 XapaKkTepy MO3HaBaTeNIbHOMI ACATCIIBHOCTH 0OBSICHUTEIILHO-
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WJUTFOCTPATUBHBIH, PEIIPOLYKTUBHBINA, YACTUYHO-IIOUCKOBBIN, HCCIIEOBATEIbCKUM.
MarepuajabHO-TeXHHYeCKUe ycjaoBuA peanusauuu IIporpamMmmsl

TpeGoBaHwMsI K OCHAIICHUIO Y4eOHOTO MpoIiecca:

o nabopaTopHoe 000pyIOBaHUE;

] MHUKPOCKOTIBI;

° HaO0OPBI MUKPOTIPEIAPATOB, a TAKXKE HAOOPHI 11l CAMOCTOSITEIILHOTO H3TOTOBIICHUS
MUKPOTIPENapaToB;

° KOMITHIOTEP C BO3MOXKHOCTBIO BBIXOJIa B HHTCPHET;

] MYJIbTUMEUIHBIA TPOEKTOp (MHTEpAaKTUBHAS JIOCKA)

° crielfagbHas, Hay4Has 1 MeToInYecKasl JInTeparypa no oouiei Onosioruu;

° (bUITBEMBI, IPE3EHTAIUHU, CXEMBI, MUKpodoTOrpaduu.

[Ipu peanuzarnuu mporpaMMbl PEKOMEHIYETCS UCTIOJL30BaTh 000PYAOBaHUE IS peaTu3aiiu
KypuaToBckoro mnpoekra, a Takke oOOpynoBaHHWE U ydeOHble KAaOMHETHI, MPEAYyCMOTPEHHbIE IUIs
peanu3anuu MpoeKTa mpeanpodeccnoHaIbHOT0 00pa30BaHUS
«MeauIIMHCKUH KJIacC B MOCKOBCKOM IIKOJIE» U «AKaJEMUUYECKUH KJIaCC B MOCKOBCKOH IIIKOJIEY.
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IIpuioxenue 1

KoHTpO/IbHO-U3MepUTEe/IbHbIE MATEPHUAJIbI
Hrorosas arrecraums (Tect)

1. Kaxum GyneT yBenudeHne MUKPOCKOIIA, €CIIU yBEIMYEHUE IMH3bI OKyIsipa X 10,
a JInH3bl 00beKTUBaA x407
a) x40 6) X400 B) x50 r)x%30

2. Kaxoii opranou i KJI€TKU BbIpabaThIBAET SHEPIHIO?
a) pubocoma  0) MUTOXOHIPHUS B) iApo  T) ammapat ['oabmku

3. Kaxkoii opranon obecreunBaeT cOOpKy 6eka B KiIeTKax?
a) sApo  0) pubocoMa  B) KJIETOYHBIN IIEHTP T) JIM30coMa

4. Kaxoii opranons 06eCre4nBaeT CHHTE3 OPraHMIECKHMX BEMIECTB M3 HEOPraHMIECKHX B
pacTUTENBHOM KIIeTKE?
a) OIIP  6) muroxoHApUs B) XJIOPOTLJIACT r) pubocoma

5. Kakoii opraHon; o6ecreunBaeT HAKOIIEHHE IPOILYKTOB KU3HEIEATENLHOCTH B
pacTUTENBHOMN KIIETKE?

a) Bakyosb ~ 0) pubocoma  B) AApO  T') MUTOXOHAPUS

6. Kto pa3paboTan KIeTOUHYIO TEOPUIO?
a) P.T'yk  6) A. Ban JleeHryk B) T. llIBann u M. lIneinen r) P. Bupxos

7. Kpome KIIETOUHOrO Ipa XpaHUTh M NEPENABaTh HACIEACTBEHHYIO HH(POPMALIUIO MOTYT:
a) anmmapat ['oJb KM 1 BaKyoau 0) JTU30COMBI M SHIOTUIA3MATHUYECKUN PETUKYIIYM B) PUOOCOMBI
Y IICHTPUOITN T') MUTOXOHAPUH U XJIOPOTUIACTHI

8. Hanuuwme kakoro opraHoua OTJAMYAET KJIETKH PACTEHHI OT KIIETOK SKHBOTHBIX?
a) IIEHTpaJIbHAsi BAaKyoJib 0) siApo B) anmapat ['oibmku T') HJIOTUTA3MaTHYECKUN
PETUKYITYM

9. KneTka KOKMIIBI JTyKa M KJIETKA KOKH YeJIOBEKA COJIEPIKaT:
a) MUTOXOHIPHH 0) BaKyoJll C KJIETOYHBIM COKOM B) KJICTOYHBIC CTEHKH M3
LEJUTFOJI03 T TUIACTHIbI

10 B xakom OopraHounzac paCTHTeHBHOﬁ KIICTKHW HaKaIlJIMBAKOTCA IIUTATCIbHBIC BGH_IGCTBa?

a) xpomoriacT  6) pubocoMa  B) JIeHKOILIACT T') JIM30coMa

11 Yucmo XpOMOCOM B JIEMKOIIMTaX — KJIeTKaX KpOBH YCJIOBCKA PABHO... B otBer 3anumure
TOJIBKO COOTBETCTBYIOIICC YUCIIO XPOMOCOM.

12 CKOJIIBKO HYKJICOTUAOB B I'CHC KOANPYIOT NOCJICAOBATCIIbHOCTD 60 aMHMHOKHCIIOT B
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MOJICKYJIC Ocika. B oTBeT 3aIUIINTE TOJILKO COOTBCTCTBYIOLICC YUCIIO.

13. B monekyne JIHK KoaM4eCTBO HYKIEOTHIOB C UTO3UHOM cocTaBiseT 30% oT 0OIIEro Yucia.
Kako#t mpoueHT HyKJI€OTHIOB C aJCHUHOM B 3TOW Mojekyiae? B oTBeT 3anmummuTe TOJIBKO
COOTBETCTBYIOILIEE YUCIIO.

14. Kaxkoii tpumter B Monekyne uapopmammonnoit PHK cootserctByeT KogoBomy Tpuiuiery AAT
B MoJiekyine JJHK?

15. Ckonbko monekyn JIHK GyzeT coaepxarh nmapa roMOJIOTHYHBIX XPOMOCOM B KOHIIE MHTEP(a3bI?
B oTBeTe 3anuinTe TOIBKO YUCIIO.

16. B knerke mucra BumHH 32 XpoMOcOMBL CKOJBKO XPOMOCOM COJEPKHT MAaKpOCIIOpa 3TOro
pacTenus? B OTBeTe 3aIUIIATE TOJILKO COOTBETCTBYIONIEE YUCIIO.

17 BBI6CpI/ITC 0COOEHHOCTH MUTOTHYECKOTO JCIICHUS KJICTKH.
) K MOMIOCaM PacXoATCs JBYXPOMATHIHbIE XPOMOCOMBI 0) K
MOJTFOCAM PACXOJISATCSI CECTPUHCKHE XPOMATHIBI
B) B JOYCPHHUX KIICTKAX OKAa3bIBAIOTCSA YABOCHHLIC
XPOMOCOMBI
') B pe3yabTaTe 00pa3yroTcs 1B MUTLIOUIHBIC KICTKH JT)
MIPOLIECC POXOAUT B OJIHO JIEJICHHE

€) B pe3yabTaTe 00pa3yroTCsl TalTIOUIHBIE KICTKU

18. Kakue npomuecchl MPOMCXOAT B KJIETKE B IEPHO MHTEP(a3hl?
a) cunTe3 GeJKOB B IUTOIIIA3ME 6)
CIUpaIN3aus XpOMOCOM
B) cunte3 u PHK B siape
r) peayrukamnus mosekya JJTHK
1) pacTBOpPEHHUE SICPHOM 000JOUKH
€) pacxosKJIeHue IIEHTPUOJIEH KIETOYHOTO IIEHTPA K MOJII0caM KIIETKU

19. Bce npuBenéHnbIe HUXKE IPU3HAKU, KPOME JIBYX, MOKHO MCIIONIB30BATh [ OTUCAHUS
MIPOIIECCOB nepBoro  jeieHus ~ Meiosza.  Ompenmenute — aBa  MPH3HAKa,

«BBITAIAIOIINE» U3 OOIIET0 CIUCKA, U 3AIUIIUTE B OTBET HUDPHI, 10T KOTOPHIMH OHH YKa3aHBI.

@) o6pa3oBaHue JABYX FaMIOUIHBIX S

0) pacxoKJIeHHE OJTHOXPOMATHUIHBIX XPOMOCOM K IPOTHUBOIIOJIOKHBIM TIOJFOCAM KICTKH

B) 00Opa3oBaHHE YETHIPEX KIETOK C HAOOpPOM nc T)

OoOMEH yYacTKaMd T'OMOJIOTHYHBIX XPOMOCOM 1)

CIUpaTN3aIs XPOMOCOM
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20 YCcTaHOBUTE COOTBETCTBUE MCKOY 0COOEHHOCTSIMH HyKJICPIHOBOﬁ KHCIIOTBI U €€ BHUIOM.

Ocobennoctu HykienHOBO# KucioTsl (HK) Bug HK
A) XpanuT u nepenaéT HacleACTBEHHYIO HHpOpPMAIHIO b) 1) IHK
BKIIOYaeT HykieoTuasl ATI'L] 2) n-PHK
B) tpunner monexymns HassiBaeTcs kogonoM I') 3) 1-PHK

MOJIEKYJIa COCTOUT U3 ABYX LETIEN
) nepenaér nndopmaiuio Ha pubOCOMBI
E) Tpunuier Mosiekyiibl Ha3bIBa€TCs aHTUKOJOHOM
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IIpuioxenue 2

IIpumepHbIe TeMbl 17151 y4e0OHO-HCCIe0BATEIbCKUX IPOEKTOB
Hcropus co3ganus CBETOBOIO MUKPOCKOIIA.
CraHOBJIEHHE LUTOJIOTUU KaK HAYKH.
Bo03M0XHOCTH 2JIEKTPOHHON MUKPOCKOIIHH.
Hcropus yuenus o KeTke.
CoBpeMeHHbIE MOJI0KEHUS KJIETOYHON TEOPUH.
Bxnan T. [IIBanna, M. lneliaena, P. BupxoBa B pa3BuUTHE KJIETOYHOM TEOPUH.

Crpoenue u GyHKINHU Aapa.

© N o g B~ w D PE

3y— " IreTCPpOXpOMATHUH. 3HaueHue JJI1 TUarHOCTHUKHU (bYHKIH/IOHaJ'IBHOFO COCTOSHUSA
KJIICTOK.

9. Crpoenue u GpyHKIME OHOJTOTHYECKUX MEMOPaH.
10.Opranemnsl cuaTesa. DHIOMIA3MATHIECKAs CETh U pubocoMbl. CTpoeHHE U QYHKIHH.
11. Annmapar Ionpmxu. Ctpoerue. OyHKIUM.

12. Annapat sHeproo6ecneuenus kineTku. Mutoxonapuu. Ctpoenue. OyHKIHH.
13.Opranemibl ABUKECHHUS.

14.®uOpMILIAPHO-COKPATUTEIBHBIE CTPYKTYPhI KJIETKH.

15.ITepokcucomel. CTpoenue, nmpoucxoxacHue, pyakuun. 16.JIn30coMBbl.
Crpoenue. @yHKIIUH.

17.CoBpeMeHHbIE TPEACTABICHUS O )KU3HEHHOM IMKJIE KJIeTKU. 18.Perynsius
KJIETOYHOTO LIMKJIA.

19. Anonito3.

20. MexkneTounbie KoHTakThl. Tumsl. CTpoeHue. Oyukuuu. 21.Mutos.
CoBpemenHnble nipeacrasienus. Hapymenus murosa.

22 INomunnouus. [TousTHe, MeXxaHU3MBbI pa3BUTHs, Onosiornyeckoe 3HaueHue. 23.CucremMa KpoBH B
HOpPME U TPU PA3IUYHBIX 3a00JIeBaHUSX.

24. CTBOJIOBBIE KPOBETBOPHBIE KIICTKH.

25. Makpodaru. [TporcxoxaeHue, cTpoeHne, GyHKINH.
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26. Heiitpoduiibel. Ctpoerune. @yukiuu. Posib B opranu3Me Mpy MaToJIOTHH.
27. TpomGorutsl. [Ipoucxoxaenue. Crpoenne. @ynkuuu. Posb B opranusme.

28.Pa3BuTHE U TETEPOr€HHOCTh TYYHBIX KJIETOK. MophoyHKIIOHANTbHAS
XapaKTEPUCTHKA.

29. «Kitaccnueckue» Makpodaru u JICHAPUTHBIE KIETKU. Pa3BuTue.
Mopdodonorus. yHKIIH.

30. PasBurHe, reTeporeHHOCTh, MOPHODYHKIMOHAIBHAS XapaKTEPUCTHKA
¢ubpobiacToB.

31. Crpykrypa, buocunTe3 u puOpPHUILIOreHe3 KOJUTareHa.
32.Ctpykrypa, OnocunTe3 u puOpuiIoreHes3 3macTuHa.
33.MopdodyHKIIHOHATHHAS XapaKTePUCTHKA HEUPOHA.
34.Ty4Hble KJIETKH U UX POJIb B OPraHU3ME.
35.0ubpobnactel U UX poJib B opranusme. 36.Makpodaru
JIETKUX U UX (QYHKIINH.

37.I'mctomorus u >mOpuosorus. 38.becnosoe n

MI0JIOBOE Pa3MHOKEHHE.

39. Onrorenes - HHANBUIYAILHOE Pa3MHOXKEHUE OPraHM3MOB.

40. OcobeHHOCTH Pa3MHOXKEHHUS BUPYCOB, OaKTepHii, BOJAOPOCIIE, MOX0O0Opa3HbIX,
MANIOPOTHUKOOOPA3HBIX, TOJIOCEMSIHHBIX, TOKPHITOCEMEHHBIX, TPUOOB, JINIIAHHUKOB.

41. XuMuueckre OCHOBBI JKU3HU.
42 Kneroynas OMOJIOTHS.

43.buostHKa ¢ 35eMeHTaMu 0100e30TacHOCTH B OnooxpaHsl. 44.buomerpust.
45.T'ennHas MHKEHEPHS.

46.T'eHeTHKa KIETOYHOTO UKJIa 1 TCHCTHUKA PAa3BUTHUS.

47.I'eHOM 3yKapHoT.
48. IMMyHOT€HETHKA

49. MeToabl CENEKIMU OPraHu3MOB.
50.buotexHosorus pacTeHuil.

51. [Mutoreneruka.
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52.T'eneruka yenoBeka.

53. buonnpopmarrka u GyHKIIMOHATbHAS TCHOMHKA.

54 MenumuHCKast IUTOJIOTHUS.
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IIpuiaoxenne 3

Pa0oumnii Jquct
«DYHKIIMOHNPOBAHHE OHOJIOTHYECKHMX CHCTEM HA BCeX YPOBHAAX OPraHW3aluM >KU3HU.
Pactenusi pa3HbIX cpel 00MTaAHUD)

Ilpouumaiime mexcm Ne 1

BuauMele Jydu COJHEYHOTO CHEKTpa — HCTOYHUK SHEPrHH IMpH (POTOCHHTE3E, OCHOBHOU
¢dakTop pocra, IBETEHUS W IUIOAOHOIICHUS. [l0 OTHOIIEHWIO K CBETY pacTeHHs NENSATCS Ha TPH
TPYIIBL: CBETOIOOUBBIC, TCHEBBIHOCIHMBEIE, TEHEMOONBBIE. CBETOIIOOMBBIE PACTEHHS MOCEISIOTCS Ha
XOPOILIO OCBELIEHHBIX MECTaxX, ObICTPO PACTYT B PAaHHEM BO3pacTe, OOMJIBHO IUIOJOHOCST, MMEIOT
JIETKHE CEMEHa, JaJeKO pa3pacTarolvecs OT MaTEPUHCKOIO PAaCTeHUs. DTU OCOOCHHOCTHU MO3BOJISIOT
CBETOJIIOOMBBIM PACTEHUSM IEPBBIMU 3acCelsiTh OTKPBITbIE MPOCTPAHCTBA, HX €II€ Ha3bIBAIOT
pacTeHusiIMU-TIMOHEepaMu (Oepe3a, ocuHa, BaCWIIbKM U Jp.) TeHEeBBIHOCIMBBIE pacTeHus (€ib, MHUXTa,
TUC) OoJiee UyBCTBUTENBHBI K 3aMOpPO3KaM, MEAJIEHHO PAcTyT B PaHHEM BO3pacTe, UMEIOT Ooiee
TSKEIIbIE CEMEHA.

B oTmumume ot TCHEBBIHOCJINBBIX, TEHEIIO0OUBEIE pacT€Husa XOpoHmIio pacCTyT B 3aTCHCHHBIX

MecTax (KyleHa, JJaHbIII, KUCIIHIIA).

3aganmue 1
0Qb66eoume npasunvHble OMEEemul.
1. Ceetomo6uBEIe pacTeHns — 3T0. ...
1) ...pacTenus, UCMOJIBL3YIONINE BUANMBIE Ty4d B Ipoliecce (OTOCHHTE3A.
2) ...pacTeHus, pacTyILHe Ha XOPOIIO OCBEMIEHHBIX MECTaX.
3) ...pacTeHus, He BHIHOCAIIHE 3aTCHEHNS.

4) ...pacTeHHUs-TIHOHEPHL.

2. 3aroyoBOK MPeJUI0KEHHOr0 ab3ana:

1) XapakrepucTuka MIPUCTIOCOOICHUI pacTeHuit K  pa3HOH CTEIICHU
OCBEILIEHHOCTH.

2) OTHOLIEHHE pacTeHuii K CBETY.

3) A6uoTuueckuii hakTop — CBET.

4) OcoGeHHOCTH CBETOMIOOUBBIX PACTEHHUIA.

3. JlonosnHuTensHoM nHpopManueil ab3ana sSBISeTCS:

1) B omauume OT TeHEBBIHOCIMBBIX, TEHEMIOOUBbIE PACTEHHS XOPOILO PACTyT B
3aT€HEHHBIX MECTaX.
2) CBeTomoOUBbIE PACTEHHUS €llle HA3bIBAIOT PACTEHUSAMHU — HHOHEPAMH.
3) McTouHMKOM SHepruu npu (POTOCUHTE3E ABISAIOTCS BUAUMBIE IYIU COJTHEYHOTO
CIIEKTpA.

4) CBeToa00HMBEIC pacCTCHUA MMOCCIIAIOTCS Ha XOPOIIO OCBCIICHHBIX MECTAX.
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Ilpouumaiime mexcm Ne2
[lo OTHOLIEHHWIO PACTEHUH K TEIUTy UX MOXHO pa3/ieiHTh HA TEIUIONIOOMBBIC H

XOJIOZIOCTOMKHE PAaCTEHHs. XOJIOJOCTOWKHE PAaCTEHHs] UMEIOT Psiji MPHUCIIOCOOICHHI K BBDKUBAHUIO

IIpHU HU3KUX TECMIICPATypax, HAIPHUMCEP, TOJICTBIC U KCCTKUC JIMCThA, YTOJIICHHYIO KYTHKYITY,

IOKPLITYIO BOCKOBBIM HaJIETOM, BOJIOCKH Ha JIUCTBAX,

CIIOCOOHOCTB JINCTHEB BMECTO JIUCTHEB, KAPIMKOBOCTD, POCT CTEOJISI B TOPU3OHTAILHOM ITOJIOKCHHH.
Xopomo  IepeHoCsT HU3KHE  TeMIIEpaTypsl Takhe  pacTeHus, KaK
KapJuKoBas Oepes3a, OpyCHUYHUK, TOIyOuKa, 0aryibHUK OOJOTHBIN

U Ipyrue.

3aganue 2
IMMANTATe Ha3BaHUS PACTCHHM, MPUCTIOCOOJICHHBIX K HHU3KAM TeMIIepaTypam

Bs

3aganue 3
Kaxkoe mpucnoco06yienre IMeeT 3T0 PacTeHHE IS )KM3HU B YCIOBUSIX HU3KHUX

Temneparyp?

3aganue 4

HajinuTe B TeKCTE OTBET HA BOINPOC.
[Touemy TeMrepaTypa sSBJISICTCS OTIPEACIISAIONTIAM SKOJOTHIECKUM (PAaKTOPOM, BO3ICHCTBYIONTUM Ha

KHN3Hb ]f)a,CTeHI/Iﬂ‘.7

3aganue 5

O3zarnaseTe TeKCT Ne 2.
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