rocyapcTBEHHOE aBTOHOMHOE MpoQecCHOHalBHOE
oOpa3zoBaTeNnbHOE yupeHKIeHHE
"Bonrorpasckuil TEXHHKYM KeJI€3HOJOPOKHOTO TPAHCIIOPTa H KOMMYHHKAIIHE"

IIpuHATa Ha 3aceJaHHH METOAUYECKOTO YTBepxgao

(meparoru4eckoro) coseTa ﬂHpgKTGPr %l’l@?’ "BTXKTuK"
or"Fp " ’Zég';f ﬂ*c («- 2085 ( ,&..,x - AI{HLLIEHRO ]" H.
IMpotokon Ne 7 ot "z " 2F 2055 " LT &f"’f =«"M?'r" 20~

JONOJHHUTEJBHAS OBILIEOBPA3ZOBATEJIBHASA [TIPOTPAMMA
"Buogorus KJaerku'

HAIIPABJIEHHOCTb: ECTECTBEHHO - HAYUYHASI

YpoBeHb nporpaMMel: 6a30BbIii
Bospact obyuarommxea: 16-18 ner

Cpoxk peanusauuu: 1 roa

CoctaButens (pa3zpabotynk): ['opdosa M.
npenojasaTtelb OMOMOTHH U XHMIiH

Bonrorpan 2023




OI'/IABJIEHHE

[TosicHuTensHas 3anuCKa.............

YueOHE (TEMATHYCCKIIN) TIAR . oo v vsmsm i i
Copeprxanue y4eOHOro (TeMaTH4ecKoro) IiIaHa. ...........

@OpMEI KOHTPOJIA U OLIEHOYHEIE MATEPHATBL............. ...

-

OpFaHHBHHHG HHO = negarorHyeckKHe 'CITOBHA
TIDOT AN ) e st code v s w s

w,

CHHCOK JTHTEPATYPBL tevvvnvnenrnrnrnnenrnrnsnrnens

TIDBAOMEEHA. v v s vsvsvsannivis

E AR RN EIY

peall3aliy

R e bRk

cTp.

L

9

sl



£

MOACHHUTEJIbBHAS 3AINNUCKA
HononHuTenesHas obweoOpazosaTensHas nporpamva "Buomorus knetku" (mames —
[Iporpamma) ecTeCTBEHHO - Hay4HOH HanpaBleHHOCTH 0A30BOTO YPOBHS NpelHasHadeHa 112
o0ydalomuxcs, NPOABIAIOIMX HHTEPeC K OHONOTHH H IPOEKTHO-HCCIIEA0BATEIBCKON
neatensHocTH. IIpQrpamMma HampaBieHa Ha pacllMpeHHe 3HaHHi 00V4alolHXca B 0071acTs
ITHTONIOTHH ¢ 3JIEMEHTAMH TIeHeTHKH, OHOXMMHH, 3MOpPHOIOTHM, THCTOJOIHH, & Tamss
MIOATOTOBKY K BEITIOJHEHHIO 3aJaHUi, BCTPEYAIOUINXCA B MCMIBITAHUAX Pa3IHYHOIO VPOBHS
(mpennpodeccHOHANBHEIX IK3aMeHax, KOHKypeax, onuMiHanax, [MA).

Conepxanne Ilporpammer crocoGcTByeT (GOPMHPOBAHHIO OCHOB E€CTECTBEHHO -
Hay4HOH TpaMOTHOCTH, pACIUHPEHHIO H CHCTEMATH3alMH 3HAHHH ofyuyarommxcs
OCHOBHBIM paszenam OHomormdeckod Hayku. [IporpamMma MoxeT OBITE peagH30BaHz
IIPHMEHEHHEM IHCTAaHUHMOHHBIX 00pa30BaTe/bHBIX TEXHOJOTHH, TEXHOIOTHH CMelaH=or:
00y4eHH4.

ArtyaasHocTs IIporpaMmel

ITuromorust OTHOCHUTCH K GYHIaMEHTAlIBHBIM pasienaMm OHOIOTHH, €8 M3\ ueHis
HeoOXOMMO /11 OCBOEHHMA NpaKTHYeCKH BceX OHONOrHyYeckux IUCHMILTHH. CTpoemiix
OYHKIHOHHPOBAHHMIO KIETOK MOCBSIIEHBI OTe/IbHbIEe YPOKH 00LIe00pa30BATE IbHBIN Ky Dol =
OOTaHMKM, 300/IOTHH, aHAaTOMHUH, oOwmiell Ouomoruu. OIHAKO B LIKOABHOH MOpOrpanis
HEJAOCTATOYHO OCBEIIEHEI BOIPOCLHT MPAKTUYECKOT0 MpPHMEHEHHS KOMILIEKCa 3HaHK[
k1eTke. OCHOBaHHBEIE HA MNpPaKTHYECKMX NpHMepax Marepuansl [Iporpammbl 6
cnocoOCTBOBATD YIy4IISHHIO CHCTEMHBIX 3HAHHH O KJIeTKe KaK 3JIEMEHTAPHOI CTPYKTVDEC
H QVHKIHOHAJIbHOH €eIMHMIE KHBOTO, IOHHMAHHK) CYTH MPOIECCOB, MPOHCXOIALINY =
EHBEIX OpraHH3Max B HHTErpalMH ¢ OCHOBaMM TIeHeTHKH, OHOXMMHH, [HCTOJIOIHH
3MODHONIOTHH.

[IporpaMma COOTBETCTBYeT 3aKOHOJATEIBHEIM M  HOPMATHBHBIM  JOKYMEHTZ
©e1epantbHOTO YPOBHS:
- “3axon 00 obpaszoeanuu B PO" ot 29.12.2012 r. Ne 273-03;
- Ilpuxas MunucrepctBa o0pazoBaHus M Haykn P@®@ ot 09.11.2018 r. N 196 ~OF
yisepaaeHun [lopsanka opraHu3alliy U OCYIIECTBIEHHSA 00pa30BaTe/IbHOM JeATEILHOCTH 1ic
JOMOJHHTENbHEIM 0011e00pa3oBaTeIbHEIM TporpaMmam”;
- CanmwrapHo-3nmuaeMuonOrudeckie TpedoBaHHA K  YCTPOMCTIBY, COIEPKAHHIO
OpraHHsalHd pexuma paboTel 00pa3oBaTelbHBIX OpPraHH3alMui  JOMOJIHHTEILHOIC
oOpasoBanus jgeteii (Caullun 2.4.4.3172-14 [Noctanosnenue ot 04.07.2014 r.):
- Ilpukas MuHHCcTepcTBa oOpasoBaHHs W Hayku P® ot 23.08.2017 r. Ne 816 "OF
YTBEPAKICHHH Ilopsanka NpUMeHeHHA OpraHH3alMUsaMH, OCYILECTBIAIO LLIHME
o0pa3oBaTeNeHYI) ~ JeATelbHOCTE, 3EKTPOHHOI'O o0y4eHus, AUCTAaHLUHOHHELY
o0pa3oBaTeNbHBIX TEXHOIOTHH IIPH peanu3altHi 00pa3oBaTe IbHEIX MporpaMm’;
- Meroguueckne pexoMeHgauMM "O npuMepHBIX TpeDOBaHMAX K  [IPOrPaMMan:
IONONHUTENBHOTO 00paszoBanus nereit” or 11.12.2006 r. Ne 06-1844;
- MeToauyeckue peKOMeHJalHH o NPOeKTHPOBAHHIO JIOMOIHUTENBHEIY
o0Iepa3BHBaOLIKMX MporpamMM (mucbMo MunncTepeTBa o6pasosanus ¥ Hayku Poceniickoii
Oenepaumna Ne 09-3242 ot 18.11.2015r.).




Hosusua IIporpammsbi £
B nponecce o0ydenms mo IIporpamme  OpraHH3yercs  CaMOCTOATEIbHIS
Mo3HaBaTe/lbHAd JEATENIBHOCTh OOY4alolMXCsl, pa3BHBANOTCA HABBIKH CaMOOPTaHM3AIlL
dopMupyOIIHe MOTpeOHOCTE K JanbHelileMy caMoo0pa3oBaHHIO H HCIIOIB30BAHIE
paszHooOpa3HbIX HCTOYHHKOB HH(pOpPMAITHH.

ITeparoruveckas uejiecoodpa3sHoOCTb

IIporpamma NpU3BaHa IOBBEICHTE KOMITeTEHTHOCTE oDyYaroLHXCH :
(dhyHAaMeHTANBHBEIX Bompocax ofuield OHONOrHH Yepes MPaKTHYECKYH) H TEOpPeTHHESC:H. -
NesSTe/IbHOCTE; HAaNpaB/JeHHBIX Ha OCO3HAHHE HaNpaBleHWH OHOJOTMH Kak eIH=C:
BCe0oOBEeMIIFOLIIEH HAYVKH.

Heas IIporpaMmbl — pasBuUTHE y OOY4aKOIIMXCH CHCTEMHBIX NPEICTABISHIH
KJIEeTKe KaK OCHOBHOH CTPYKTYPHOH M (DYHKIMOHAIBHOH €IHHHIE BCEro JKMBOTO B NPOLISC::
HHTerpalyH [MUTONOTHYecKHX, OMOXMMHYECKHX, TeHETHYECKHX, THCTOMOTHHECKHX 3Ha I
YMEHHH.

3agauun [Iporpammel

Obyyaiowue.
- DacIIHpHTE NT03HABATEILHEIH HHTEpPeC K U3y4aeMEIM pa3genaM [IporpaMMer;
- TMO3HAaKOMHTE OOYYarIIHXCA C KIFOYEBBIMH [IOHATHAMH M 3aKOHOMEPHOCT=
COBPEMEHHBIMH JIOCTHAKEHHAMH HayKH B 00/1aCTH LIMTOIOTHH, OCHOBHEIMH HallpaB/ieHiis
OHTOIOTHYECKHX HCCTIEeNOBaHHIA;
- chopmupoBathk y o0ydawiuxcsa o0medHonornyecKue MOHATHA O KJETOMHOM CTpOSH:
EHBEIX OPraHH3MOB, B3aHMOCBA3H CTPOEHHA U (YHKIIHY;
- DE3BHTH HABRIKH PellIeHHs IpaKTHYeCcKHX OHOMIOrH4YecKHX 3a1a4.

Pazsusaowue:
- mosck 00001IeHHBIX cr10cO00B pelLeHHs 3a1a4, B TOM YHCTe
- OCYIISCTBISHHE Pa3BepHYTOro HHGOPMAIHOHHOI O TOHCKA;
- BRIXOX 32 paMKH y4eOHEIX IpeIMETOB M OCYILECTBIIEHHE ILI€NEeHAlpPaBIeHHOIO MOMI::
S03MOXHOCTeH /I8 ITHPOKOro UCIONIB30BAHHA CPEICTB H Cr1oc000B JeHcTBHA.
Bocnumamenvhuie: '
- CO31aTh YCJIOBHA U NMPOoQecCHOHANIBHON OpHEHTALlHH 00YyYaroInxCes;
- BOCIHMTBLIBATh Hay4HOe MHPOBO33peHue 00y4alolnXCs;
- cnocodcTBOBaTE (POPMHUPOBAHHIO OTEETCTBEHHOTO OTHOIIEHHUA 00yUaloIINXCH
OKDYXalLleMy MHPY H CBOEMY 310POBLI0.

OranunrenbHas ocobeHHocTh IIporpaMmer
O6yyenue no ITporpamMmMe momozkeT 00y4arOIIMMCA OBLICHTE CBOI 0fpa3oBaTeby::
VPOBEHb,  KOTOpPBIH  MOxeT  ObITB  NPOJEMOHCTPHPOBaH  NpH  NpHeMe =
npeanpodeccHOHalIbHbIE H NPOQHIBHBIE KIAcChl, a TakyKe HAa HCOBITAHHAX PAa3IH4HOIC
ypOBHA (ONMMIManax, KOHKypcax, (pecTHBaIAX, HTOIMOBOH arrecTalmu).

Kateropus odyuarmmnxes
[Iporpamma paspabotana Ay oOyyarowuxes 16-18 nert, JKenawux MoIyddTe 3HaHHS
no OCHOBaM IHTOJOTHH C 3JIEeMEHTaAMH 6HD}{HMHH, FeHeTHKH, I'HC'I'{).’IDI“HH.HEiﬁGp B TPYTIINE]
cBodoaHsli. Konnyectso odyvarommxcsa B rpynmne 10-15qemn.
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Cpokn peannszaunu IIporpamMmel s

[Tporpamma paccumtana Ha 1 rom oOyuenus. OOlee KOJHYECTBO YacoB B IOJ COCTABIFET
108 gacos.

@opmMsl H pexxuM 3auaTHii no [Tporpamme
[Iporpamma peanusyerca 3 pasa B Hemeno mo 3 yaca. [IpoJomxuTensHOCTH yyedHLr:
3aHATHH YCTAaHOBJIEHA C YYeTOM BO3pacTHbIX ocoOeHHOCTEH O0YHaKIHUXCH, TOMVCTHMOT

Canllun 2.4.4.3172-14.
DopMa 3aHATHH: HHIHBHIYAIBHO-TPYINOBAs ¢ MPHMEHEHHEM THCTAHIIHOHHBIX TeXHO IO

Ilnanupyembie pe3yabTaThl ocBoeHus [IporpamMmmel
ITo uroram peanusanuu [Iporpammel o0yuarompecs 6yayT
JHaAmb:
- OCHOBHbBI€ 3TAIBI PA3BUTHS LIMTOJIOTHH, OCHOBHBIE [10/I0KeHHA KIeTOUHOHTEOPHH, POIL
LUHTOJIOTHH B CHCTEME OHOTOIHYECKUX HAYK U ee MPUKIaIHOoe 3HaYeHHe;
- OCHOBHYIO T€PMHHOJIOTHIO M METOOBl HCCIeNOBaHHI B 00JaCTH LMTOJIOTHH,VCTPOICTE
CBETOBOT'O MHKPOCKOIJ&;
- XHMHYECKHH COCTaB KJIETKH, OCOOEHHOCTH CTPOeHHA, QYHKUHOHUPOBAHHSA U
- Jle/IeHHs MIPOKapHOTHYECKHX H S3YKaPHOTHYECKHX KIETOK;
- OCHOBHBIE IIOHATHS LHTOJIOIMH, MOJEKYISpHON OHOJOIrHH, I'€HEeTHKH, THCTOIOMHH
aMOpHONOruy;
- @ITOPHTMBI pellIeHHs NTPAKTHYECKHX 3a1a4.
ITo uroram peanusanuu I[Tporpammel o0yyarommecs OyIyT.
- CaMOCTOATENIBHO paboTaTh ¢ IHTepaTypOH W aHAIH3HPOBATh IPOYHTAHHOE;
- 1aBaTh KpaTKHE, YETKHE H JIOTHYHBIE OTBETHI HA MOCTABIEHHEIE BOIIPOCH;
- pellaTh THUMNOBBIE 3afaHHs [0 LMTOJIOIMH, BBIIOIHATE Ja00OpaTopHbE pPadoTE!
NpaKkTHYeCKHe 3a1aHu;
- OTJIHYATE 110 OIHCAHHIO, MOP(OIOTHYECKHM NPHU3HAKaM Ha PHCYHKaX, MEKpodoTorpadi:s
pasnu4Hble THIBl KIETOK, TKaHEeH, KJIETOYHBIE OpPraHOHOBI, KIETOYHBIE BKIOHSHI:
ONpeNeNnaTh CTaIHIO KHUIHEHHOTO IIUK/IA KIETKH.




COJEP/KAHME ITPOTPAMMBI
VYEBHbBIHN (TEMATHYECKHWH) IIVIAH
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7. Knerounsmi mixor. Muros 6 ] ITEK}-'LLIHPI KOHTIE.
Beimo1HeHHe
MPaKTHYECKHX
3aTaHHi

8.  [Metios 10 TeKyIIHI KOHTPOIE.
' Brimoanenue
MPaKTHYECKUX 3a1aHMM
PaboTa

HaT MPOekToM

9. [laToMOrHH JeneHHA KNSTOK HHX 8 4 4  Texymuii KOHTPOIL.
pocneacTBHA. OHTOreHes . Brimoanenue
MPAKTHYECKHX 3aTaHHH
Pabora

Had MPOeKTOM

10.  DGobmenne. 3amuTta npoektHopatorsl| 12 | - 12 Hrorosoe
TECTHPOBAHHE,

3amMTa npoeKTa

L
Ln

| HUTOTO 108 | 48 60

COI[EPH{-:AHHE YHEBHOI'O (TEMATHYECKOTI' O) ILTAHA

Pazgen 1. BeoaHoe 3ansiTHe
Teopua. Bseenenwe B nporpammy "buonorus xnetku". DopMel MW MeToZ:
nearensHOCTH. [1nan pabotel Ha yueOHbIi rog. MHCTPYKTaX MO TEXHHKe 0e301aCHOCTH.
ITpakmurka. IlepBuunas nuarnoctuka. TecTHpoBaHHe,

Paspnen 2. lluTo10orus Kak HayKa
Teopua. [IpemMmer W 3ajayd, MCTODHA pPa3BUTHHA, CBA3bL C JOPYTHMH Haviaw:
OpHKIAAHOe 3HaYeHHMe uuTonoruH. Kierounas TteopHsa. YPOBHM OpraHW3alMd KiBOT
MaTepHH.
Ilpakmuka. BrimonHeHHe 3alaHWi Ha oONpejesieHHe M COMOCTABIEHHE VPOBH:!
OpraHH3allHH KHUBOH MaTepHH.

Paszgen 3. Crpoenne n XuMHYecKHi cocTaB KiI1eTKH. OfecnieveHHe KJIeTOKIHEPI HET

Teopun. Tunbl K1eTo4HOH opraHu3aluH. XMMHYECKHH COCTaB M YIbTPACTPYKTYPHES
opraHHu3aliisd KieTkd. buonoruueckune wmemOpanbl.  TpaHcnmopr — BemlecTs  wepe:
LUHMTOMIA3MATHYECKYI0O MEMOpaHy KJIETOK (MACCHBHBIH M AKTHBHEIH TPAHCIIOPT, SK30LHTOS.
IHIIOLUTO3). DyHKLIKEHA M/1a3MaaeMMBEl. OcobeHHOCTH  cTpoeHHs  obonouex
MPOKapHOTHYECKUX H 3YKapHOTHYEeCKHX KJeToK, LlMTonnasMa u ee CTPYKTYpHBIE 31eMEHTE]
BakyomspHas cucremMa. MHTOXOHAPHH M IIACTHABL, MCTOPHS MX OTKPBITHA. Sapo
uHTepha3HoH kneTkd. Annapar Tonpmru. CrpoeHHe W GVHKIHH  JTH30COM
SunonnasMatudeckas ceth (OIIC). Pubocombl. TTonupubocombl. Krnetounslii IeHtp.
Opranouns! asukeHus. KineToyHsle BKITFOYEHHS.

ObMmen BemecTB W 3Hepruu. ITnactuyeckuii W 3HepreTudeckuidi oOMeH. POTOCHHTES,
ero mexaHusM. CperoBas H TeMHOBas @a3bl (oTocHHTe3a. POTOCHHTE3 M YpOKail
Ce/ILCKOXO038HCTBeHHBIX KynsTyp. KocMuyeckas pofib 3e/leHBIX pacTeHHil. XeMOCHHTEs.

['mukonm3, ero MexaHH3M H 3Ha4YeHHE.
.




IMpakmurka.  Mopdonorudeckoe  pasHooOpasHe — 3YKapHOTHYECKHX® KIETOK.
JlaboparopHras pabota Ne 1 "Obrapyxenne OelKOB, YIII€BOJ0B H JIHIIHIOB B OMOIOTHYECKHY
obbexrax". JlabopaTtopHas pabora Ne 2 "PaccMarpuBaHHe ILTACTHI PAacTUTENBHBIX KISTOX
noa MukpockonoMm”. JlaGopatopHas pabora Ne 3 "Muoroo0Opasue pacTHTENBHBIX KIETOK H2
MmpHMepe KIeTOK smuiagpMmuca Sefcreasea purpurea’. JlaboparopHas padora Ne 4 "OOui
IUIaH CTPOeHHA JKMBOTHOM KIeTKH Ha YpPOBHe CBeTOBOH MHKpockomuu'. BrimoneexHie
3a7aHMi Ha CpaBHEHHE CTPOEHHA pa3IHYHBIX KneTok. Pemenune 3agay.

Paznen 4. MeToabl HHTOJIOINHYECKOr0 H THCTOIONHYECKOI0 aHATH34,
- Muxkpockonus

Teopua. XapakTepHcTHKa METOMOE LIMTOJIOTHYECKOT0 M THCTOIOTHYECKOT0 aHATH30E
MeToauka H3roTOBJAEHHS W MCCIeIOBaHHSA MHKpompenapaToB. [pymmer kireTox. Traz:
AHBBIX OpraHu3mMoB. ['ucTonorusa. XapakTepHCTHKA TKaHeill pacTUTEIBHOTO H KHBOTHO!
opranu3ma. TkaHH opraHu3Ma dYenoBeka. MHKpOCKOMUs. YCTpOHCTBO CBETOEC
MHKpPOCKOIIA.

Ipakmuka. BeinonHeHWe 3alaHdii Ha ONpeleleHHEe YBETHYEHHS MHKPOCKO!:
CpaBHEHHE METOJ0B LMTOJOIHYECKOr0 H THMCTOJIOIMYECKOTO aHalnu3a. [IpakTHry M
IIATOJIOTHH W THCTOJOrHH. PeumeHue 3amady ¢ HMCNONB30BAaHMEM arTiaca MO LHTOIOIH:
THCTO/IOTHH H 3MOPHOJIOTHH.

Paspen 5. H3roTtoBneHHe H AHAIH3 MHKPONpPENapaToB

Teopua. Muxpockonuyeckas TexHMKa. [IpMHUMOBI M JTambl M3TOTOBISH!
MHKponpenapatoB. M3smepenue MHKpocKomudecKHMX 00BeKTOB. MukpodoToctens
Luroxumus. Llutoxumuyeckue Metoasl. Cienuduyueckie MeTOAb! OKPALTHBAHHS,

Ipakmuka. V3rotoBneHHe W aHAIM3 TPENApaToB, OKPALIEHHBIX Pa3HbIM
LUTOXMMHYECKHMH MeToJaMH. BeINonHeHWe 3afaHMil Ha M3MepeHHe OOBEKTOB =:
MHKpodoTorpadgusax. M3rorosineHne MUKpONpenapaTos 1 padoTa ¢ HUMH ¢ MCMOIBI0BaHISY
CBETOBOIO MHKpoOcKoma. PellleHHe 3a/ay ¢ MCNOJB30BAHMEM arjaca Mo LHTOI0TIHE
FHCTOIOTHH M SMOPHOIOrHH.

Pa3nea 6. leHeTnyeckas HHpoOpMALHA B KJIeTKe. 3AaKOHOMEPHOCTH
HAaCIeICTBEHHOCTH.

Teopua. Anpo kineTkd. YpoBHH opranusauuu xpomocom. Kapuorun. Metozz
XpoMOcOMHOro aHanusa. ['eHetHueckas undopmauus. Pennukanus JHK. Tpanckpmmis
I'emetnueckuii kon. buocuHTes ©Oenkoe. CoBpeMeHHBIE IMpPeacTaBIeHHA O TeHe
Monorubpuasoe ckpemsanue. Jurndpunnoe ckpemmpanue. CIeMIeHHOe HACTSIOBaAHHE
CLT,EH.‘]&HH{)E C MOJIOM Hac/1eOqoBaHHe. HeannensHoe B.BEHMG,HEFICTBHE I'€HOB.

Ilpakmuka. BeinlonHeHWe 3alaHHil Ha COCTABIEHHE HMIHOTPAMMEBI M KAPHOTPAMME!
Pemenne 3aja4y Ha PpasIH4HBIE BHIBI CEKPCEUIHBAHHA, KOJOMHHHPOBAHHE, 3IIHCTAZ,
KOMIUIEMEHTApHOE B3aHMOJEHCTBHE, MOJTHMEPHIO.

Pazaen 7. Knerounslii uuk.1; MuTo3
Teopun. Ileprons! knetogroro unkiIa. MUTOTHYECKOE N@I€HHE KIETKH, AMHTO3 H €ro
JHAYSHHE. h’lHTDB = HOHTOJIOrH4eCKas OCHOBA E}ECHDHDFD paB}.-IHOHEHHH. C'TP}"KT}-’IJHLIE‘
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H3MeHEeHHA U QHU3HONOorHYecKHe 0COOeHHOCTH OPraHOHIOB KIIETKH BO BpeMsa MHTOTHYSCKOIC
neneHus. buoaornyeckoe sHaYeHHE MHTO34.

ITpakmuka. BeinonHeHHe 3aqaHWil Ha onpejeneHHe (as MHTO3a U MHTOTHYECKO!
aKTHBHOCTH KJIeTOK Ha MHKpodoTorpadusax. Pemenue 3anaq.

¥
Pasnen 8, Meiios

Teopun. Melornueckoe neneHue kineTkH. [lepBoe neneHne Meio3za, ero Qazs: o
XapaKTepPHCTHKA. YMeHbIlIeHHe YHCclIa XpOMOCOM KaK pe3yNbTaTr MepBOro JeleHHs. Bropos
aeneHue Meiosa, (asel, MX xapakTepucTHKa. [ameToreHes y denoBeka. Crioporehes
raMeTOreHes ¥ pacTeHHH.

Me#io3 — HHTONOrHYecKass OCHOBA I10JI0BOrO pasMHOKeHUs. brHonoruyeckoe 3Hages=: =
Meio3a.

Ilpakmuxka. BreimonHeHHe 3amaHui  Ha  onpeneneHHe Qa3 Meiiosza z
MHKpodoTorpaduax, CpaBHHUTENbHBIH aHalIM3 MHUTO3a M Meiio3a. Pemenue 3azas .
HCIOIb30BaHHEM aT/1aca [0 LMTOJI0IHH, THCTONOTHH H 3MOPHOIOrHH.

Pazgen 9. IlaTonioruu ge/1eHusi KIeTOK H HX nocjaeacTeusa. Ourorenes

Teopun. Ilatonmoruu wMuTOo3a © Meloza. [loaunmaowaMs ©  aHEVILIOH:
HuauBunyansHoe pa3BuTHe oOpraHu3MoB. OIUIOJOTBOpPEHHE W pPa3sBHTHE 3apPOIBILIZ
KHBOTHBIX. OTambl 3MOpPHOHAIBHOIO pPa3BHUTHA JKUBOTHBIX. B3aumopeiicTBhe wact:
Pa3BHBAIOIIErocs 3apo/ibliia, bHoreHeTHYeCKHH 3aKOH H ero COBpeMeHHAas HHTeprpeTalis
ITocTamOpHoOHaIBEHOE pasBUTHE. BpenHoe BIMSHHE ANKOTONA, HHKOTHHA, HAPKOTHYESCH:
BEIIECTB, 3arpsA3HEeHHs] OKpyXKalollled cpenbl HAa pa3BUTHE 3apOIbIIIeH KUBOTHEL:
yenopeka. OOmlas xapakTepHCTHKAa K OCOOEHHOCTH pa3MHOMEHHS BHPYCOB, Oaxtep:i
BOZopocieH, MOX000pa3HEIX, TAaNOPOTHHKOOOpasHbIX, rpuboB M nHiuainukos. CMeHa Ga- -
KH3HEHHOM LIMKIIE,

Ipakmuxka. CoctaBnenue cxemel HapymieHuid Meioza (I u II menenuit). Pernesi-
3a1a4 ¢ HCIIOIB30BaHHEM aTiaca I10 HHUTOJIOIHH, THCTOJIOTHH U 3MOPHOIIOrHH,

10. O6o6wenue. 3amMTa NPOEKTHOI PaboThI
ITpakmura. Uroroeoe TecTHpoBaHHe 110 OCHOBHBIM pa3zaenam [IporpaMMel.
ITpesenTauus u 3ammTa y4eOHBIX MPOSKTOB 00YYAOUIHXCSA, TOATOTOBIEHHEIX B X0.1¢
peanusaumu [IporpaMmeL.

©®OPMbI KOHTPOJISI H OHEHOYHBIE MATEPHATBI
JTansl NeJIarorH4ecKoro KOHTPOJIs:
- BXOJISAIIIHE;
- IPOMEXYTOYHBIH, TPOBOJAUTCS B X0/l Y4eOHOro 3aHATHA U 3aKpelIA0IIHA3HAHUS 10
IaHHOH TEME;
- HTOTOBBIH, MPOBOAUTCA ocie 3aBepiueHus Beel [Iporpammer(IIpunoxenue 1).

@opMbl NpoBeIeHHs ATTECTALWM:
- BBINMOJIHEHHWE MMPAaKTHYeCKHX 3a1anuii (npakTukyM, 1aboparopHaspaboTa);
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- TECTHPOBAHHE;
- 3a4éTHas pabora;
- BBIMOJIHEHHE H 3alliTa NpoeKTHEIX padot ([Ipunoxenue 2).

ibnp;ua nojaseaeHus Hroros peaansaunu Ilporpammen
PedTHHr 00yuaromuxcs, OTpaxKalomMi pe3yNbTaTHBHOCTE OCBOeHHs [TporpaMMer. =2
OCHOBaHHMH Oa/llIOB 3a BEITIOJIHEHHE 33aaHuil mo Kaxkmoit Teme ([Ipunosxenue 3) U HTOrOBOTC
TeCTHPOBAHHA H 3allMTEl IPOEKTHEIX padoT.

OPTAHM3AIITHMOHHO-IIEJATOTHYECKHE YCJOBUAPEATIH3AIINH
INPOI'PAMMBI

DopMBbI Y4eOHOM 1eATe/1LHOCTH:

- IEKLIHH, IPAaKTHYECKHE 3aJaHMsA [10 IPUMEeHEeHHIO MTOTYYeHHbIX 3HAHHH;

- IMCTaHIIHOHHOEe 00y4YeHHe Ha OCHOBE KOMIIBHOTEPHBIX MH(DOPMAIIHOHHBIX

TEXHOJIOrKH (3aJaHus, TeCTHl U T.1.);
- HHIHBHIyaJIbHbIE KOHCYIbTALMH 00y4aloIIHXCH;
- MpakTHYecKHe padboTHl MCCIEJ0BATENBCKOTO XapakTepa, Tpelyrouine padoTs!

HHpOpMaIHei.
Ofysarommecs 0CBaMBAOT CleAYIOIIHE THIBI TeATEIBHOCTH: HCC/IEJ0BATENbCE:
TBOPHSCKHH,  NPaKTHYECKHH, a  TakKKe  I03HABaTelbHBIH,  HMHAOPMaALHOHHC-

EOMMYHHKaTHBHEIA H ped/IeKCHBHEII.

B xoze oOyuenus no Ilporpamme npuMeHsIOTCS clefyiolide GopMbl 06yVUeHHS:
EEIMBHIVATBHO-IHCTAHIIHOHHAA (KorJa MarepHal JOCTYIeH [ CaMOCTOSTEILHO!
o0yuesn), poHTaIbHAA (BBINOIHEHHE OOIIMX 32184 BCEMH 00YYaIOLIMMHUCH).

B npouecce peanuzauuu [IporpaMMe! MPUMEHSIOTCS CAEAYIOLINE METObI:

- 110 HCTOYHHKY 3HaHHH: ClI0BecHBIe, HATMISIHBIE, IPAKTHYECKHE;

- [0 CTeNeHH B3aMMOIEHCTBHUA Nejarora 1 00y4alomMxcsa: pacckas, deceja,

caMocTosATe/bHas pabora;

- 0 IHAAKTHYECKHM 3a/1a4aM: MOJr0TOBKa K BOCIIPHATHIO, 00BACHEHHE,3aKpeNIe s

MarTepHana;

- 110 XapaKTepy M03HABATeNbHOH NeATEeNBHOCTH: O0BSCHUTENbHO-HIITHOCTPATHBHLILIL.
DENPOIYKTHBHEBIH, YaCTHYHO-MOMCKOBBIHA, HCC/Ie10BATEILCKHI.

MartepHaabHO-TeXHHYeCKHE Ve 10BHs peaau3aunn [Iporpavmel
Tpebopanua K ocHaIEHHIO YueDHOro mpouecca:
- n1abopaTtopHOoe 000pyIOBaHHE;
- MHKPOCKOTIBI; .
- Habopsl MHMKpOIIpenapaToB, a Takxke Halopbl [ CAMOCTOSTENBHOTOH3NOTOBIEHHS
MHKDOIIperapaTos;
- KOMIIBIOTEP C BO3MOXKHOCTBIO BEIXO/1a B HHTEPHET;
- MyJIBTHMETHHHBIH POeKTOp (MHTepaKTHBHAs 10CKa).
- CHe[Ha/IbHAA, Hay4YHasd H METOAMYECKas TuTeparypa 1o obiel Ouoaoruu;
- (HUnBMEIL, Ipe3eHTalNH, CXeMbl, MUKpodoTorpadHu.
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Mpufomenne 1

KonrpoabHo-uszmepuTeababie MmaTtepuaiabiTorosas arrecrauus (teer)

I Kakum Oyner yBenMYeHHe MHKPOCKOIIA, €CIHM YBEIMUYSHHE ITHH3BI OKVIAPA
%10, ’

a NuH3BI 00BexkTHBa %407

a) x406) %400 B).x50 r) %30

2. Kaxoii opraoH1 KJIeTKH BelpadaTeIBaeT JHEPrHE0?

a) pubocoma 6) MUTOXOHIPUA B) Aapo r) annapar [ onpmKu

;.4 Kaxoii opranoun obecneunBaet cGopky 6enka B Kietkax?

a) aapo 0) pubocoMa B) KIETOYHEI LIEHTP T) IH30COMA

4, Kakoii opradoun ofecredyHBaeT CHHTE3 OPraHMYEeCKHX  BEIIECTE
HEOPraHHYeCKHXB PaCcTHTE/1bHOH KileTKe?

a) JI1P 6) MHTOXOHApHS B) XJOopomnacT r) pubocoMa

- Kakoii opranoun obecneunBaeT HakOIJIEHHE MPOAYKTOB KH3HEIEATEIbHOCTH =
pacTHTENIbHOM KieTKe?

a) Bakyouss 0) pubocoma B) Ampo T') MHTOXOHIPHA

6.  Kro paspaGortan k1eTouHy0 TeOpHio?

a) P.1yk ©) A. Ban JleBeHryk B) T. Illeann u M
[inefinexn r) P. Bupxos

7 Kpome kieToyHoro sapa XpaHHTB M JlepelaBaTh HACIeICTBEHH i
HEOOPMAIHIOMOTYT:

a) anmapat ['onb/KH M Bakyostd 0) JTH30COMBI M 3HIOIIA3MATHYECKHI PETHKV.IVM &
pEOOCOMEI H LICHTPHOIH ') MHTOXOHAPHH M XJIOPOIMIACTEI

8. Hanu9He KaKkoro opraHouia OTIHYaeT KJIeTKH pacTeHHH OT KIeTOK KHBOTHBIY |

a) ueHTpatsHas Bakyonb 0) aapo B) anmapar [onsmku 1) IHIOIMIA3MATHYECKH
PETHEYIYM

9 KneTka KOKHLEBI JTyKa M KJTeTKa KOXH 4YeJI0BEKa COJIepsKar:

a) MHTOXOHAPHH ©0) BaKyOlIH ¢ KI€TOYHBIM COKOM B) KIETOYHEIE CTEHKM 13
HeLTH0N03 I') IJIACTHIEI

10. B KakoM OpraHouge pacTHTEBHOW KIETKH HAKalIHBalOTCA ITHTATelIbHbIC
BellecTBa’

a) xpoMornacT ©) pubocoMa  B) nelKomnacT ) TH30COMA

11.  Hucmo xpomocoMm B JleliKOLMTAX — KIETKAaX KPOBH YellOBEKa paBHO... B oTBel
3aMHILIHTE TOJIBKO COOTBETCTBYIOLIEE YHCIIO XPOMOCOM.

12.  CKONBKO HYKJIEOTHIOB B IeHe KOAHPYIOT MOC/IeI0BATEIbHOCTE 60 aMHHOKHC 10T
B MOJeKyse Oenka. B oTBeT 3anuinute TOJIBKO COOTBETCTBYIOIIEE YHCTIO.

13. B monekyne JJHK KoIH4ecTBO HYK/ICOTHIOB C LIMTO3HHOM cocTasiser 30% ot
obuwero umcna. Kakod MpoOUEHT HYKJIEOTHIOB C AJeHHHOM B 3TOi Monekyne? B oTser
3aMHIIHTE TOJBKO COOTBETCTBYIOLIEE YHCIIO.

14, Kakoii Tpunner B Monexyne uHpopmauronHoii PHK cooTBeTCTBYET KOJ0BOMY
tpunnety AAT B monekyne JJTHK?

15.  Cxonbko monexyn JHK Oymer comepikarh napa roMOJOrHYHBEIX XPOMOCOM B
KOHLeHHTep(a3el? B 0TBeTe 3aMHIINTE TONIBKO YHCIIO.

16. B knerke jucra BumHH 32 Xpomocombl. CKOIBKO XPOMOCOM COIEP/KHT

13



MakKpocIiopa 3Toro pacTeHHs” B oTBeTe 3anuILINTe TOIBKO COOTBeTCTBYIOMEee HHcHo,

17. DBribepHTe 0COOEHHOCTH MHTOTHYECKOI'O JENIEeHUS KIeTKHU:

a) K TMOMIOCaM pacXoAATCA [ABYXPOMAaTHIOHBIE XPOMOCOMBI 0) K TOMHCEM
PacxolATCs CECTPHHCKHE XPOMaTHIB]

B) B IOYE€PHHX KJJE€TKaX OKa3bIBalOTCA yIBOEHHBIEXPOMOCOMBI

r) B pesynbTaTe 00pa3yloTcs JBe AHIUIOHAHBIE KIETKH M) MPOLECC IMPOXOIHT B OTHC
JeneHHe

€) B pe3ynbTaTe 00pa3yoTcs rarjioHaHbIe KIeTKH

18.  Kakue nporeccsl IPOUCXOAT B K/JIETKe B MEPHOA HHTep(ha3sl?

a) CHHTe3 OeNKOB B UMTOMIa3Mel) CITHPATH3AIIHA XPOMOCOM

B) cuHTes U PHK B sape

r) peaymHkKamus Moiaexyn JJHK

1) pacTBOPeHHE ANepHOH 000104KH

€) pacxXoxIeHHe LeHTpHOIeH KIeTOYHOro LeHTpa K MOMI0CcaM KIeTKH

19. Bce mpuBenéHHBIE HH)XKEe NPH3HAKH, KPOME [BYX, MOKHO HCIOMB30BaTh 7%
ONMMCAHHA MPOLECCOB IIepBOro meleHHs Mefiosza. OnpesenuTe OBa IIPH3HAKA,
"BBIMajaolMe" M3 oOlIero Cmucka, M 3alMIIMTEe B OTBET UHQPEL, MOX KOTOPbIMH OHi
YKa3aHEL .
a) 00pasoBaHue IBYX I'aljoMIHbIX Aaep

0) pacxokIeHHe OJHOXPOMATHIHBIX XPOMOCOM K [POTHBOMNOJOMKHBIM TOTHOCE
KJIETKH
XPOMOCOMT) CTIMPAJIM3ALIHA XPOMOCOM

20. YcraHOBHTE COOTBETCTBHE MENH1Yy OCOOEHHOCTAMH HYKISHHOBOH KHCIIOThI | &2

BHJIOM.
l Ocobenroctu HyknenHosoi kucnotsl (HK) Bun HK
A)  XpaHHT M nepenaér HacaeICTBEHHVIO HHQOpMaIHiob) 1) JHK
BiUIrO4aeT HykneoTHasl ATIL] 2) u-PHK
B)  Tpumner Monexynsl Ha3blBaeTcs kogoHoMI ) Monekyna 3) -PHK

COCTOMT U3 ABYX Llemei
JI) nepenaér uH(GOpMALHIO HAa puOOCOMEI
E) Tpuruter MosieKy bl Ha3bIBaeTCH AHTHKOJOHOM

Mpuaomwenne 2

IIpumepHbie TeMbl 151 y4eGHO-HCCA€10BATEILCKHX [IPOEKTOB

HcTopus co3gaHHs CBETOBOIO MHKPOCKOIIA. -

CraHoB/IeHHE LIUTOJIONMH KaK HAYKH.

B03MOKHOCTH 371eKTPOHHOH MHKPOCKOITHH.

Hcropus yuenus o kietke.

CoBpeMeHHEIE NONOKEHHA KIETOYHOM TEOPHH.

Bxnan T. IlIBanna, M, Illnefinena, P. BupxoBa B pa3BuTHe KJI€TOUHOH TEOPHH.
Crpoenue u GYHKIHH f1pa.

Jy- H reTepOXpoMaTHH. 3HaueHHe I/ JTHArHOCTHKH (QYHKLHOHATILHOTO
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COCTOAHHA KIIETOK.

9. Crpoenue u QyHKIHH OHONOrHYECKHX MeMOpaH.

10.  Opranenns! cHHTe3a. JHIOMIa3MaTHYeCKas ceTh W pudocomel. CTpoeHHe H
(DYHKIHH.

11. Amnmnapar ['oasmxu. Ctpoenue, OYHKLHH,

12. Annapart ahepmﬂﬁecneqe:{uﬂ K1eTkd. Mutoxonapuun. Ctpoenune. OyHKLHH.
13.0prazenns! IBHKEeHHS.

14.QubpHIIAPHO-COKPATHTENBHBIE CTPYKTYPHI KiieTKH. 15.ITepokcucombr. CTpoeHie.
MPOHCXOXIeHHe, GyHKUHH. 16.JIH30coMbl. CTpoerne. OyHKIMH.

17.CoBpemMeHHBIE IPECTABIEHNS O JKU3HEHHOM UK K1eTKu, | 8. Pervianns
K/€TOYHOTr0 IHKJIA.

19.  Anonros.

20.  MexxknerouHele KOHTakTHl. Tunel Ctpoenne. Oyukuuu. 21. Mutoz.
CospemenHsle npencrasienusa. Hapyimenus Mutosa.

22 TMomunnouaus. IloHATHE, MEXaHH3MBI Pa3BHTHA, OMOIOrHYECKOe 3HAYEHHE.
23.CucteMa KpOBH B HOPME M IIPH Pa3jiMuHbIX 3a001eBaHUAX.

24.  CTBOJIOBBIE KPOBETBOPHEIE KIIETKH,

25.  Makpodaru. IIponcxoxaenue, ctpoeHue, GyHKIINH.

26.  Heiitpoduasr. Ctpoenue. Oyuxuuu. Ponk B 0pranusMe npu MaToI0r M.

27.  TpombGouwursl. [Tpoucxoxnerne. Crpoenue. @yukuunu. Poib B opranmse.
28.Pa3BHTHE U reTepOreHHOCTh TYYHBIX K1eToK. MophobyHKIHOHAIbHAS

XapaKTepHCTHKA.

29.  «Knaccuueckue» Makpodard U JeHApHTHbIE KiIeTKU. Pa3BuTHe.

Mopdonorus. DyHKUHH.

30.  Pa3BuTHe, reTeporeHHOCTE, MOP(hOQYHKIMOHATEHAS XapaKTepHCTHEA
®udpodiacTos.

31.  Crpykrypa, OuocuHTe3 H Gpubpumiorenes konnaresa.32.CIpykrypa, GuocuuTres
i Qubpuiorenes snactusa. 33.MopdodyHKUMOHATEHAS XapaKTepHCTHKA HelipoHa.
34.Ty4nble KJISTKH U HX POJIb B OPFaHH3Me.

35.®@ubpobnacTsl U UX poiib B opraHu3mMe.36.Makpodaru nerkux u ux GyHKLIHH.

37.I'nctonorusa u sm6puosnorus. 38.Becnosioe U n010Boe pasMHOKEHHE.

39.  OHTOreHes - MUHIUBHAYATbHOE PA3MHOKEHHE OPTAHH3MOB,

40.  Oco0OeHHOCTH pa3sMHOKeHHUs BHPYCOB, DaKTepHii, Bogopocieil, Moxoo6pa3HbIx.
NanopOTHMKOOOpa3HEIX, NOJIOCEMAHHEIX, MOKPBITOCEMEHHEIX, TPHOOB, JIHILIAHHHKOB.

41, XHMH4YeCKHe OCHOBHI :kH3HH.42 Knetounas 6uomorus.

43.buoaruka c anementamu GuobesonacHocT 1 GHOOXpaHbL 44 BroMeTpHs,

45. I'eHHas UHJKeHepHS.

46.  I'eHeTHKa KIIETOYHOrO LIMKJIA U FeHeTHKa pa3BuTHsA.47.I€HOM 3yKapHOT.

48. HMmMmMmyHOTreHeTHKa

49.  Mertoasl cenekuun opranusMoB.50.buotexuonorus pacrenuii.

51. IluToreHeTHKa. '

52. I'eHeruka 4enoBeka.

53. buomH(poOpMaTHKA H QYHKIHOHATEHASA TeHOMHKA.

54. MeauuuHcKas HHTONOTHS.
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IMpuaomwenne 3
Pabouwnii auer
"MOYHKUHOHHPOBaHHe OHOJIOrHYECKHX CHCTEM HA BeeX YPOBHAX OPraHH3alHHAKH3HH.
. Pacrenus pa3Hbix cpel oduTanua'

IMpouumaime mexcm Ne 1
BuauMele Ny4H COJIHEYHOrQ CHEKTpa — HUCTOYHHK 3HEpPrMH IIpH (OTOCHHTEe3e, OCHOBHOII
dakTop pocTa, [IBeTeHHs H IIogoHoHIeHHd. [Io OTHOLIeHHUIO K CBETY pacTeHUA NeIATCH Ha
TPH TPYNNEI® CBeTOMOOHBEIE, TeHEeBBIHOCIHBEIE, TeHeno0uBbple. CBeTOMOOHBLIE PacTeHIis
MOCENAOTCA Ha XOPOIIO OCBELIEHHBIX MecTaX, OBICTPO PacTyTB paHHEM BO3pacTe, OOHIBHC
IUIOIOHOCAT, HMEHOT JierkKHe CeMeHa, JalieKo paspacTalollHecs 0T MaTepHHCKOT0 pacTeHHs
3TH 0c0o0EHHOCTH IIO3BOJIAIOT CBETOMHOOHMBBIM pPACTEHUAM IEPBEIMH 3aCelATh OTKPEBITEIS
NPOCTPaHCTBa, HX ellle HAa3bIBaloT pacTeHUAMH-TIHoHepamu (Oepe3a, OcHHa, BACHILKH H 1P
TeHeBBIHOCTHBBIE pacTeHHA (enb, NHUXTa, THC) Oolee YYBCTBUTEIBHBI K 3aMOPO3KalM.
MEJUIEHHO PacTyT B paHHEM BO3pacTe, UMeloT follee TAXelble ceMeHa.
B oraH4He OT TEHEBBIHOC/IMBEBIX, TEHEMOOMBEIE PACTEHHA XOPOIIO PacTyT B 3aTEHEHHE:
MecTax (KyneHa, TaHabIll, KHCTHIE).

3anaume 1

Odeedume npaguibHble OMEEMbL.
1. CBeTomoOHBEIE pacTeHHA — 3TO. ...

1) ...pacTeHHs, UCIIONb3YIOIIMe BUIAMBIE Iy4H B Ipoliecce POTOCHHTE3A.

2) ...pacTeH!s, pacTyIIHe HAa XOPOIIO OCBENIEHHEIX MECTAX.

3) ...pacTeHHs, He BEIHOCALIHE 3aTEHEHHS.

4) ... pacTeHHUA-THOHEPHI.

o 3aroJI0BOK MpeiokKeHHOro ab3aua:

1) ' XapakTepHCTHKAa TNpHCNocoONeHHWH pacTeHHH K pa3sHOH CTelNeHH
OCBELLEHHOCTH. '

2) OTHOIIEHHE pacTeHHH K CBETY.

3) AbGuoTHYecKHi (hakTop — CBET.

4) OcoGeHHOCTH CBeTOMOOMBEIX PacTeHHH.

2 HononHuTtenbHOH HHGOpMaLKei ab3ama ABaseTCA:

1) B oTiuuMe OT TeHeBBIHOCIMBBIX, TeHeMIOOHBRIE PACTEHHS XOPOIIOPACTYT
B 3aT€HEHHBIX MECTaXx.

2) CBeTon00HBEIE pacTeHHA ellle HAa3bIBAlOT PACTEHUSAMH — THOHEPaMH.

3) HcToyHHKOM 3HEpPrHH NpH QOTOCHHTE3E ABJISIOTCH BHAMMEIE JTYYH
CO/IHEYHOIO CHEKTpA.

4) CaeTontoOuBBIE pacTeHUs MOCEIAITCS Ha XOPOLLO OCBEILEHHbIX MECTax.

ITpouyumaiime mexcm Ne2

[To oTHOWIeHMIO pacTeHHMH K TeIIy HMX MOMKHO pasleiuTh Ha TErIONOOUBLIE M
XOJIOJOCTOHKHE pacTeHHsA. XO0MOJOCTOHKHE pacTeHHs HMEIOT pAl [PHCHocoONeHHi K
BBDKMBAHMIO MPH HHU3KHX TeMIIeparypax, HanpHMep, TOJICTBIe H IKEeCTKHE JIHCTBA,

16




VTOJIIEHHY)  KYTHKYIY, MOKPBHITYHO BOCKOBBIM HAale€TOM, BOJOCKH Ha mHcTEsX,
CnocOOHOCTE JTHCTEEB BMECTO JIHCTBEB, KaplIHKOBOCTh, POCT CTeOIS B TOPH3OHTAIBHOM
DONOXSHMH. XOpOINO MEepeHOCAT HH3KHE TeMIlepaTyphl TaKHe PpacTeHHd, Kak
xapauxosas Oepesa, OpyCHHYHHK, rosy0uka, 6ary1bHHK OOJTOTHEIA

3aganue 2
BunummTe HA3BaHWA PacTeHHi, MPHCNOCOONEHHBIX K HH3KHM TeMIEPaTypaM.

3azanmne 3

Kaxoe npHCNoco0neHne HMEET 3TO PACTEHUE A1 KU3HH B YCIOBUAX HM3KHXTEMIEpaTyp.

3azanue 4HaiiauTe B TEKCTE OTBET HA BONPOC.
[Touemy Temmeparypa sBIsIeTCS ONMpeleNsiOlIHM IKOJTOTHYECKHM (BaKTOpOM,
BO3[ICHCTBYIOIIMM Ha KH3Hb PACTEHHA?

Jananue 5
(OzarnaesTe TekceT No 2.
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